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could be what is commonly called a "non-polarized” electrolytic capacitor
in order that the high treble frequency signals are not attenuated by the
inductive reactance caused by the internal coil winding of the capacitor

\_/ 285 plates. Such a "non-polarized" electrolytic capacitor is much more
expensive and larger  in ‘size for a- comparable value of capacitance and
voltage rating than a standard "polarized" electrolytic capacitor.

An alternative approach which avoids the disadvantages
discussed above with respect to an output coupling capacitor is to use a
3 0 "split voltage" power supply having equal plus and minus power supply

. voltages with respect to ground. In this case the output transistors are
also connected in series with each other across the whole power supply.
However, this configuration allows the bias for the output transistors to be
adjusted so that the junction point of the transistors is held substantially at

35 DC ground potential. Thus, the loudspeaker _can' be directly coupled
' between the junction point of the transistors and ground without requiring
an output coupling capacitor since both sides of the loudspeaker are at
substantially at the same DC potential of ground and the loudspeaker will
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whi ch i sfasltuaaesinigo asDCdeywitaigee toobe zootpleddadl eled | lwudepeaker .andndo shut
down the amplifier before damage has occurred. One such a detector is
shown in U.S. Patent No. 4,010,402 of Miyata. Such a circuit provides a low
2 S frequency low pass filter to drive a threshold detector for actuating a relayQ
or silicon controlled rectifier (SCR) for respectively disconnecting or
shunting - the loudspeaker. . - - :
Television receivers are often prov1ded with various safety
mechanisms.. . Upon detection of an unsafe condition, a number of courses
3 0 of action can be taken. If a microprocessor is used, the microprocessor can
be programmed to shutdown the primary power supply and to attempt to
turn - the receiver back on a predetermined number of times. If the fault is
still detected after the predetermined number of tries, then the
microprocessor will keep the receiver turned off. Alternatively, a “safety”
3 5§ circuit can just turn the set "off” and keep it "off" upon detection of a fault.
The latter type of circuit is used in the TX-81 chassis of Thomson S.A. of
France. Specifically, the chassis is provided with an X-ray protection
circuit which is actuated to shutdown the horizontal deflection circuit. and

<
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transi stor, upon detection of a-fault in a capacitor in the vertical

defl ecti on section where such a fault, if allowed to continue, could cause
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O recei ver which shuts the receiver "off" when an audlo fault is detected.
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oscill ator ()utputsmfwrt)lef dletector - is coupled to the X-ray protection circuit of the
2 0 receiver which shuts the receiver "off” when an audio fault is detected.

D IPTION OF THE DRAWINGS
In the following description of the invention, reference should
be made to the accompanying drawings wherein:
v 235 Figure 1 shows a block diagram representation of a typical
television receiver in. which the present invention can be used.
Figure. 2 shows a block diagram representation of an
arrangement according to aspects of the present invention.
Figure 3 shows a schematic of the low-pass filter, fault
3 0 detector, and shut-down actuator of the arrangement of Figure 2 according
to certain other aspects of -the present invention.

. DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

- FIGURE 1 shows an common television receiver arrangement.

3 5 A television RF signal provided by a source, such as an antenna, cable
system, satellite receiver, VCR, or the like is received at input terminal 12
and coupled to tuner 14 in which the received signal is tunably selected
and heterodyned using ‘a ‘mixer and a local oscillator (not shown) for
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The I F signal is coupled to |IF processor and detector 18 which produces a
baseband vi deo signal coupled via output 20 to video processor 22, and an
audi o signal coupled via output 24 to ,audi o processor 26. Jfle gciégor
22 includes |um nance, 5 chrom nance”and synchroni zation (syn g#
circuits, and produces color video signals which are coupled via output;
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1) such as is commonly found in television receivers to protect against

2 5 possibly unsafe conditions which may occur in the receiver, e.g., excessive,
kinescope beam currents or excessive kinescope ultor voltages, which may
cause the generation of X-rays above permitted safety specifications when
the electrons of the scanning beam strike the shadow mask and faceplate.
A common course of action upon detection of such a condition is to shut

3 0 down the horizontal deflection circuits which providé the power for the
flyback circuit from which the ultor voltage is derived. In the alternative,
as shown in Figure 1, the power supply can be shut down thus shutting
down the whole receiver including the horizontal deflection circuits. With
the utilization of microprocessors, selective actions can be taken such as

3 5 shutting down only certain selective. circuits, or only certain portions of the
main power supply' or secondary power supplies. A suitable X-ray
protection circuit is disclosed in U.S. Patent No. 4,641,064 issued to Testin
et al. for a "Television Power Supply Shutdown Circuit".
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response to the detection of a condition which may cause the generation of
X-rays, the X-ray protection circuit of deflection and high voltage section
23 generates a respective signal, indicat Sd as XRP in Figure 1. ]gé Rs 66
signal is coupled to 5 m.croprocessor controller 62 which, in the gr’?/
enbodi gent, is programed to coupl e an "off" command to power supply 44.
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out put transhs%vonr smanﬂlgqﬂr%un{j will ‘be explained in further detail with respect to
Figures 2 and 3.

Figure 2 shows a more detailed block diagram of portions of

the television receiver shown in Figure 1 with which the present invention

\_/ 25 is particularly concerned. While the arrangement for only ome of audio

signal processors 32, 34 is shown and described, a similar arrangement is

used in the other processor. Power supply 44 provides left and right

stereo power amplifiers 48, 50 with plus and minus power supply voltages

with respect to ground via respective lines 46b and 46a. Power supply 44

30 as discussed in connection with the audio power amplifiers is a

representative power .supply and can comprise, e.g., the main power

supply, or a secondary power supply derived from the main power supply

or from the fl_yback'_transformer,-- or the like. Power amplifiers 48, 50 have

complementary output transistors connected in series across the plus and

3 5 minus power supply voltages with respective loudspeakers 40, 42 being DC

coupled between respective junctions of the output tramsistors and ground.

This is shown in Figure 3 and will be discussed more completely

hereinafter. The signal coupled to loudspeaker 40, 42 is also coupled to



" This is shown in Figure 3 and will be discussed nore conpl étely
‘hereinafter. The signal coupled to | oudspeaker 40, 42 is also coupled to
- 6- RCA 85,966 fault detector 52 which includes a
| ow- pass filter 54 and a threshol d detector 56. A normal audi o _si gnal
coupl ed to | oudspeaker 40, 42 is attem@ated in | ow pass filter R€A085:%66
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emtter circuit the discrete devices. ] . -
programmed action to protect against excessive X-ray generation, e.g., turn
power supply 44 "off". As a result, power supply voltages +Vb and -Vb are
removed from power amplifiers 48, 50.
Referring now to Figure 3, there is shown a detailed schematic
- 25 of fault detector 52. - Complementary audio power output transistors 64,/
- (NPN) and 66 (PNP) of power amplifiers 48, 50 have their emitter
electrodes coupled together and their collector electrodes respectively
coupled to positive voltage (+Vb) power supply lead 46b and negative
voltage (-Vb) power supply lead 46a. Power amplifiers 48, 50, may be
3 0 incorporated with an ' integrated circuit such as a uPC1188H which is
available from the NEC Corp. of Japan. Alternately, discrete devices may
be used. When discrete  output transistors are used, it is not uncommon
that thermal stabilizing components, such as resistors, may be inserted in
the emitter circuits of the discrete devices. o .
35 Loudspeaker 40, 42 is coupled between junction 68 of the
~ emitter electrodes and ground. The steady state voltage developed at
junction 68 is a voltage between the plus supply voltage +Vb (e.g.. +12
volts) and the minus supply voltage -Vb (e.g., -12 volts). Ideally. if




35 Loudspeaker 40, 42 is coupled between junction 68 of the
emt'ter el ectrodes and ground. - The steady state voltage devel oped at
junction 68 is a voltage between the plus supply voltage +Vb (e.g.. + 12

volts) and the m nus supply voltage -Vb .0., -12 volts). Ideal
-7* RCA 85, 9667transi stors 64, 66 are préml)ﬂs 966
mat ched and bi ased, termnal 68 wll have a quiescent voltage of zero volts
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84. In theszlgi%ng?gr gﬁgngt:}qmgeﬁgygo c@h@&%ﬁ' groé jie)2ach 220 Kohns and
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frequency igachebhadlow TR dombindtioh! bPth83sipAhlad DQ! PoRbge réséht at each

it 8 wel | i ti .85 bet t 80 d t
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above grou t +6,V0| LS e u
220 Kogm r;égcl S élré:rgl Pﬁlrlg&ﬁﬁ $yf§@§g&€§n}sq}bs$gnt zgl I §E‘?'X ggé) Rgﬂh%% and
appr oxi mat Sapagitersm r&&i sSﬁn@eeofeabhud%ﬂeamcraﬁaradsz such tthat the mmgsviower
culvent comgﬁe&yklé wkRUIRABH IO 1. *AdictiBr UBS! bRBwBRy Fesistor 78 and

negllglble s 71, 73 shunt respeciive | oudspeaker
-ground and CBPBG’FBE D@Sré’t’ %d“@‘ic&\%’d &é)r batween resistor: 8 3 nqiplgapacuor 84

telrm na1]§5 e ¢dupled o h F!@hﬂﬂﬁlellébfrﬁhro‘l%th refpectivé Si’@dift%rs 79
val ues of r ch™J ar n the i.nter i St an

2 5 of Iou&g‘? §<‘g @lli‘b é %H" 3chz)s b June W&as§§a;?g&% e3¢ at%é’ t
ohnms, and tiNib/Zicabove cgvmgnad,t her cimerthiei (nxem‘n plary embodimert)e HoOwelissabove
filtered sig ?fﬂl froﬁ?é% KSTIH‘? Q@%ﬁ‘;tam:e %? f‘e%*sctgfkolﬁ ?@rfshggggégtlalllx p l%rger

el ectrodes respective co enen ransrs
02, wi th tth#s therapmoximately e iy qhamr sesistancenof 3 loudspoaker 4Qd 42 such that

transi s2@ @n §~8b1952 vt eeup%h fwckt e RutRpeakersndo, 42hg. ?6“ hon 83 85
el ectrodes.o 33 istorsg, 86, 88,

d 92 are al |
conmon t er A% nBFE t ch Resisfors g7 oI? 61‘“@ s‘éﬁ?Pef;Bl"Fagg“‘g@ea s ib 22 to
ground and provide a DC return to ground for their respective input

terminals 70, 72 in the absence of loudspeakers 40, 42. The resistance

values of resistors 71, 73 are much larger than the internal DC resistance

W 2 5 of loudspeakers 40, 42, e.g., 3.2 ohms DC for a loudspeaker rated at 8 ohms,
: and thus do not change the operation of the circuit.

The low-pass filtered signal from input terminals 70, 72 is
coupled to the base electrodes of respective complementary pairs of
‘transistors 86, 90, and 88, 92, with transistors 86, 90 being paired for one

3 0 channel and transistors 88, 92 ‘being paired for the other channel. The
emitter electrodes of transistors 86, 88, 90, and 92 are all coupled together
to a common terminal 94 which is at +6 volts (the same voltage as
junctions 83, 85) by virtue of voltage divider resistors 96, 98 coupled
between the plus power supply voltage +Vb at terminal 46b and ground.

3 5 Thus, the base electrodes of ‘NPN' transistors 86, 88 and PNP transistors 90,
92 are placed at +6 volts by respective voltage divider 79, 78 and 81. 80
and the emitter electrodes are placed at +6 volts by resistor divider 96. 98.
If the voltage at one of the junctions 83, 85 is raised above the Vbe (0.7



‘junctions 83, 85) by virtue of voltage -divider resistors 96; 98 coupl ed
bet ween the plus power supply-voltage +Vb at terminal 46b and ground. 3 5
Thus, the base el ectrodes of NPN transistors 86, 88 and PNP transistors 90,
92 are placed at +6 volts by respective_ voltage divider 79, 78 and 8 1. 80
and the enitter electrodes are placed =28 -+6 volts by resistor dRGHer88966
98. If the voltage at one of the junctions 83, 85 is raised above the Vhe

10.7 - $olts) of NPN tnﬁmstor? d86 Sgcﬁheagéoﬂ&?cﬁ&ﬁtﬁ')regﬁolﬁplet ggé‘srggﬁ tive
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the respedtl volséagecdivider forothe DC voltagee ok stespectiseaterniinals 70, 72, the
conbi nat i fé’sge’chbecﬁ&ﬁ%isttgfs il Higrt' £5 1 é&rﬂfu%tSP% ; ac@é g, BP"P' NS1RN i e

capaci tor_84 provide. a charging tinme constant € appearing at
juncti onsreis(Pec?IZ’et Hﬁﬁ@&ﬂs , respective junctions 83, 85 for causing the

transilsfors coupl edRlesistoes r 28 pandi VZ9 | ictoaibih@tiofn Gvith 'dhp%cmﬂnm and

di scussed | at_the cir not . r eact
to nonent aér%?% §§ gﬁén?& dﬁd%?ﬁf}%m?hggel‘v FnSPB%‘E‘é% @EUP{OVW’ﬁeaCSF‘%@P&
el ect rodetimg agmstantafer sa D€ saltaye appearingwat cjumctions 30, A2 @ eppear ?
connect ed {i 1, o |y, o
sour ce Ilﬁiﬁ%g L .ﬁfggtfsﬂt}%r %’2 Q? %f Ef}h&rggner dgkﬁs%k@?s[ 41@13?0&% 9'(5l
92 of theretsxﬂﬁcéll’{ﬁndémé’tmetq heen '&il I@ct%rmmr@h&@lmdn@hm t ogEhtseris
at jurcsi desirdtlé aedtmtetwtmfaﬁttmmrﬂw%hw QHgi‘hdxﬁéhﬁfr?rD@ ?@eﬁﬁ ang!
at jm’lCtI%l?&flgyCO @é{ie base el ectrode of transfstor roug
resi stor i ? %I tode of transistor 108 is coupled to power
supply vol tage +Vb Thet eolieatdr #bectrades tofe NPN ardrsistors 862@38 oot the two
coupled t [ 4 ohhAg J
Gocs | oueg iRt o B b W*‘ﬁd R, A TupBfokc 1000 ifich 1 Eupled 13
positive W nBOWﬁEI supply; sepEce: iline 46k byosesistor 102. arfa ahdikeomangeratPNP
j unct 200 gadsisesss 9Ehe92 (rgfr qneoslvad VehaifieR UHive Vet a@g@h%ﬁ Rerriles
detect a n(g&gct | vg gm ng fault .at r ect unct1 ons dD
invertin pgether, @t ,]gnpggpu ar coupled to ground through
resistor 106. The: signal at junction 100 is coupled to the base electrode of
transistor 108 through resistor 110. The emitter electrode of transistor
108 is coupled to power supply voltage +Vb at terminal 46b, and the
2 5 collector electrode is coupled to junction 104 by resistor 112.- W
Since the voltage at junction 100 goes lower (less positive)
when the NPN transistors 86, 88 detect a positive going fault at respective
junctions 70, 72, and the voltage at junction 104 goes higher (more
positive) when the PNP transistors 90, 92 detect a negative going fault at

3 0 respective junctions 70, 72, phase inverting PNP transistor 108 is included
for changing the fault indicating voltage change of NPN transistors 86, 88
so that all fault indications for both detector portions are the same. In this
‘way, all fault indicating voltages at junctions 70, 72, whether plus or
minus, result in a rise of voltage at junction 104.

3§ Referring to Figure 2, the X-ray protection circuitry of the
television receiver was designed to go "low" upon sensing a fault.
Accordingly, the output of detector shown in: Figure 3, should also go "low"
upon detection of a fault for compatibility. = Since the voltage at junction



f-or changing the fault indicating voltage change of NPN transistors 86, 88
so that all fault indications for both detector portions are the sane. In
this way, all fault indicating voltages at junctions 70, 72, whether plus

or mnus, result in arise of voltage at junction 104. 3 5

Referring to Figure 2, the X—ray protect'lém circuitry of the tel e%gf‘onss 966
recei ver was designed to go "l ow' upon sensing a fault. Accordingly, the
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i ncrease in vlttage wou be née cti'on 83 in order for detection
volts

With the voltages at junctions 83, 85 and 94 being the same,
the plus and minus fault voltages across loudspeaker 40, 42 are
symmetrical in each direction and a full Vbe must be developed in each

\ 23 direction for the respective transistors to conduct and detect a fault.
However, if the voltage at junction 94 were less than the voltage at
junction 83 thus providing part of the threshold voltage, then less of an
increase in voltage would be needed at junction 83 in order for detection
to occur. Of course, in such a case, the threshold voltage for the PNP

3 0 transistors would be increased and there would be a loss of symmetry.
However, the threshold symmetry for plus and minus fault voltages can be
maintained by the inclusion of forward poled diodes or zener diodes in
series with the emitter electrodes of the transistors 86, 88, 90, 92. The
threshold voltage required for detection can be changed in the same

3 5 manner. This change in threshold can be coordinated with a change of the
ratio of resistor dividers 78, 79 and 80, 82.
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RCA 85966 préackBsihg a ﬁldebesugnan,spsﬂetnb&tung sectden temtlon for
processi ng g fo n
representaflévie‘hg?'8 %h Eﬁ%gg Si g 85% %1%%C§¥ ghg P&?ggb%% ggdlo
section foh BREcAispAgyascuegne 9ngnu|dloaﬁecalpomprspp‘pbpsmms afor -

suppl yi ng ggaiat k@ n&Q'tﬁﬂasatBoﬁékdsﬁpSQQ ﬂsLhQCkbensgpglg&%bo sections
conpri sing: neans nplifying the aydi o S|%na and Ioudspeaker
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detection of a e c tio n m of
claim1l MMEFEIHE?ﬁ%£dg¥?%§tF§% ggg?gg%ggnélg gg@n%gnéa 8rh§§%§%§ﬁgﬁg an

ul tor voltﬁgétien:the CRT and the first detecting nmeans is coupled to said

ul tor vol tage ogaghat £ss 8R38Eing a AN8agdSpewee! rgpn the
first detecting meaps incl ude slﬁéangwforadet%ctlg sagﬁ%?}ﬁgﬁggcgrrespondnqg

to the genE?SP BﬁeoF°eQEE§§F%@nX9Fa?sfaﬂlt 1¢hEh§y§?§ﬁF6F19Paln12 wher ei n

t he means ée¢tion,

second,means_for detecting a fault in the means for
amplifying the audio signal, and - '

means for actuating the means for‘shutting down in
response to the detection of a fault by the second
detection means.

2. the system of claim 1 wherein the deflection
section includes means for generating an ultor voltage
for the CRT and the first detecting means is coupled to
said ultor voltage generating means.

3. ' The system of claim 2 wherein the first
detecting means includes means for detecting conditions
corresponding to the generation of excessive X-rays.

4. The system of claim 2 wherein the means for
shutting down comprises a microprocessor controller which
upon detection of the fault causes the power supply means
to be shut down.

5. The system of claim 1 wherein said second means
for detecting comprises a low pass filter and a threshold
detector.
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shutting down conprises a m croprocessor controlIef‘ﬁﬁftﬁ_upon"derect1on of
the fault causes the power supply neans to be shut d t em of
claim1l wherein said second neans for-1detecting conp '@Wﬂ M’Bﬁﬂfl | ter
and a threshol d detector. 6. The system of claim econd
means for detecting conprises a DC detector coupled to the Ioudspeaker
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conprises a pPUASPEAKes. detectors one for a respective one of the
«<hannel s, each of the plurality of detectors having an input coupled to the

respective one of _the gﬂﬁnnel and n out t he .qut ts L& dto
the neans for actdatindBes5Ys ﬁ“ié‘] lﬁﬁﬂsw OIS g deo Se +r|?on
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i ncluded in t1on rst nmeans for etectlggﬁa fault in said
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means of themeans fer, adtnaﬁingunocessor bei ng progranned upon detection
of \a/ defl ection section fault to turn the receiver "on" a

8. A television system having a video section for
processing a video signal, a deflection section for
scanning an image representative of the video signal onto
a CRT display screen, an audio section for processing an
audio signal, and a power supply section for supplying
operation voltages to said video, deflection, and audio
sections comprising: '

means for amplifying the audio signal and driving a
loudspeaker included in said audio section,

first means for detecting a fault in said deflection
section, . _

U means for shutting down at least a portion of the
video section in response to detection of a fault in the
deflection section, the means for shutting down
comprising an X-ray protection means coupled to a
nmicroprocessor which in turn is coupled to at least one
of the power supply means of the receiver, the

R microprocessor being programmed upon detection of a
deflection section fault to turn the receiver "on" a

. predetermined number of times and test to see if the
fault is still present, and if still present, to cease
attempting to turn the receiver "on", .

second means for detecting a fault in the audio
section, and



predeterntned nunber of tines and test- to—see—++—the~+%m+t—+% Strl1' ¢

present, and if still present, to cease att he receiver
"on", second neans for detecting a f \ “ n, and * C
L M S * means for actuating the neans |n response

to the detection of a fault by the second detectlon means. 9.
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defl ection section tﬁ a ni g n? regi sentative of the video srgnal
onto a CRETFRPNES, tAntREFGEE Et?ﬂn f PRBLESRY 58N S86AP8 signal, and
power suppdgteeticnfmeansppl yi'ng operation voltages to said video, ;
defl ection, and audi o sections conprising: neans for anplifying the audio ‘

signal and driving a Ioudspeaker i ncluded in said audi o section, first
means for detec?ing & televishonasystien having scvideeq, saetmgncﬁgpled to

sai d power f&q?@éé’l aﬁsvi&éosQ%ﬁéﬂg QO&@fi‘éc{:%ﬁtsécE%h' g8rof the power P

supply nea S In response to th etection of a faul he defl ection
section, STRINRLNG AR ¥B?gﬂe¥69¥¢ﬁ3n§anﬁ?t°fntPﬁthﬂﬁﬂss%EPa&nﬁPFPylng t he
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t hreshol d volteﬂe ection_neans 9 aﬁ g E neans for
shutting dOW¥PThr r22PonRBYEH ?ﬁ@pﬁgtﬂﬁ?Pﬁn 8F SUPRGY 118y OPREALEEBNd

det ect i on weHraged Oto Thaidysideopf def heat fonheandnaudiossechionsans f or

detecting dﬁ&%ﬁ ﬁﬁgeans for adjusting the threshold at which a fault wll
be detecte system of. cl aim 10 wherein the neans for adjusting the
threshol d at wireans f@nl@mnlifybegdbheccedlossignabdeudlﬂrtnéngoa/pass

filter. loudspeaker included in said audio section, W
first means for detecting a fault in said deflection
section, '
means coupled to said power supply means for
shutting down at least a portion of the power supply
means in response to the detection of a fault in the
deflection section,
second means for detecting a fault in the means for
amplifying the audio signal, said second means comprising
a low-pass filter and a threshold voltage detection
means, and
means for actuating the means for shutting down in
response to the detection of a fault by the second i
detection means. ' o/

10. The system of claim 9 wherein the second means
for detecting includes means for adjusting the threshold
at which a fault will be detected.

11. The system of claim 10 wherein the means for
adjusting the threshold at which a fault will be detected
is included in the low pass filter.

12. A television system having a video section for
processing a video signal, a deflection section for
scanning an image representative of the video signal onto
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12. A television systemfaving a video section for

signal, a deflection section for scanning an inage re of t he
vi deo signal onto -13- a CRT di spl|ay screen, an au ng\jﬂ III
processi ng an audi o signal, and a power supply neans

operation voltages to said video, deflection, and audi o sections’

conpr é%l ng: laea:m' fchrspinm |s‘qnem31 t hm audl io seg:mlomrﬁ!bmmmagpsatﬂgoLEiSpeaker
i ncluded in a ect q&&t 1 in said
defl ection sec [ 8n aﬁlg 55‘@& e to sal gi %reasupp %5%35 ﬁ“ré shutting
down at | eascpensddcmivoditages def Isaid dﬁ- t |dﬂ1‘-]@¢tr1é§bor§@ tandie

detection of sadtdrs |dg,ntlﬁq_§§_q;d.ect ion section, second neans for detecting
a fault in the nmeans for arrpl | fy| n sai d second§r1eanslsfor detecting

conprising a a | ofSRs f9y @@p] tdhe, audic signalsahid AriHng, fht
capaci tor, thoudapehker tizgludieanin @8id Iudioc sectdiomans, the series

resistor, and a s ctor Vi Vil a S %ﬂﬂﬂﬂ? 0 the
series resistor, %ﬁgs%gﬁa%saé i t‘%ﬁfe%}ﬁa{qgﬁe f{%w&% g@a%sa%‘ eterm r?#tlg
| engt h of tisectnom,predeterntned period of tine, the serles resi stor and
t he bias means pr e 1 daifs tfyeshol d val ue
of the fault whi c%@aﬂﬁn%b&p}et ect e ?Hrreans act uati1 ng the means for
shutting dowshuktiagsese @f tll?@sd?etaemr&#%\‘ of f‘%’tﬁ defileqtdaibcond
detection negRetibh i XAUsSPOnTeO oS tHe Betidtidi ioF lay faulterigl s or e
descri bed with reference tq.the draw ngs.
deflection section,

second means for detecting a fault in the means for
amplifying, said second means for detecting comprising a
a low-pass filter including a series resistor and a shunt

capacitor, threshold voltage means comprising a bias
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means, the series resistor, and a semiconductor device
having a threshold of conduction, the series resistor,
the shunt capacitor, and the bias means determining the
length of time of a predetermined period of time, the
series resistor and the bias means providing a
sensitivity adjustment for the threshold value of the
fault which will be detected, and

means for actuating the means for shutting down in
response to the detection of a fault by the second

W detection means.

14. A television'system.suhstantielly as hereinbefore
described with reference to the drawings.
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