———

10

15

20

25

30

35

- BREPLACED SHE}«TQ SG Arazeo. G

\T -
{Zf Descn]u on cpaged ..L.., to paged ...%. . : e
V(("' aim(s) :paged ..B... to paged ..17..... -1- RCA 85,758

ving(s) pdged ’7 10 paged 7

} tract tpaged ... to paged....7.....
P OF RECEIPT ..

VERTICAL YOKE PROTECTI TEM
~ This invention relates generally to the field of overcurrent
protection systems, and more particularly, to the field of
overcurrent protection circuits for vertical deflection circuits and
associated vertical yoke circuits of television apparatus.

Vertical yoke assemblies and associated components of a
television receiver are designed to insure that safety hazards are
substantially eliminated in the associated design. Typically, a
vertical yoke assembly of a television receiver is connected in
series with an S-shaping capacitor and a sampling resistor. The
sampling resistor provides a vertical feedback voltage signal,
between a source of high voltage and a reference potential, usually
ground. It is important to insure that in the event the S-shaping
capacitor is shorted, that the short circuit current flowing through
the circuit does not become a safety hazard due to excess power or
heat generated in the vertical yoke assembly. Overcurrent -

" conditions in the vertical yoke can also result from faults, for

example short circuits, in the vertical driver stage supplying the
vertical deflection current to the yoke. It is desirable to protect the
vertical yoke from damage due to all such overcurrent conditions. A
vertical yoke has a substantially higher impedance, typically 15
ohms, compared to that of a sampling resistor, which often has a
resistance in the range of 2 to 3 ohms. Accordingly, most of the
power generated by such a short circuit condition will be dissipated
in the vertical yoke, rather than in the sampling resistor. None of
the prior art attempts to correct this problem have been wholly
satisfactory. Such attempts have included the use. of fuses or
fusible resistors in series with the vertical yoke assembly. Fusible
resistors prove unsatisfactory in. large measure because there is not
enough power dissipated in the resistor to fuse the component and
open the circuit path. The mere substitution of components having
higher rated voltage or current ratings is often unsatisfactory for a
number of reasons. Higher rated components are usually more
expensive. Higher rated components such as capacitors, for example.
are much larger. Moreover, a higher rated component able to
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withstand a higher voltage or current will likely only cause a
different, lower rated component to fail in its place.

- The invention provides a practical protection circuit for the
vertical yoke assembly of a television receiver, or similar such
device. ‘ |

The invention provides a relatively inexpensive protection
circuit for preventing damage to a vertical yoke assembly from
overcurrent conditions caused by transient phenomena, or the
occurrence of a short circuit in a vertical yoke assembly or in
circuitry associated with the vertical yoke assembly.

In accordance generally with the invention, the voltage
developed across the vertical feedback resistor of the vertical yoke
circuit is monitored, for providing a voltage signal indicative of the
maghnitude of current flowing through the vertical yoke assembly at
any given time. Whenever there is an overcurrent condition
developed in the vertical yoke assembly, the voltage signal exceeds
a predetermined threshold value, initiating operation of a protection
circuit, for example one which shuts down the power supply of the
television system, thereby removing the drive voltage from the
vertical yoke assembly. In this manner, damagé to the yoke
assembly is prevented, and safety hazards due to the excess flow of
current through the yoke assembly and associated coupled
components are avoided.

A television apparatus in accordance with the invention has a
horizontal deflection circuit with ‘a transformer for developing a
derived secondary power source. A circuit for disabling the
horizontal deflection circuit when faults occur can be responsive,

for example, to an overvoltage condition detected by an x-ray

protection circuit, or an overcurrent condition sensed in the
horizontal output transistor. A driver stage in a vertical deflection
circuit is energized by the secondary power source for supplying
vertical deflection current to a vertical deflection yoke. An S-
shaping capacitor is coupled in series with the vertical yoke . A
circuit for sensing vertical yoke current includes a sampling
resistor coupled in series with the vertical yoke and the S-shaping
capacitor. £ The vertical yoke current sensing circuit generates a
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feedback signal for controlling the vertical deflection circuit: during
normal operation and generates a fault signal indicative of the
existence of an overcurrent condition in the vertical yoke.
Indication of the overcurrent condition is calibrated to be indicative
of fault conditions, for example short circuits, in the vertical driver
stage and/or in the S-shaping capacitor. The disabling circuit is
also responsive to the vertical yoke current sensing circuit for
disabling operation of the horizontal deflection circuit, which in
turn disables the secondary power source and the vertical driver
stage. A diode couples the vertical yoke current sensing circuit to

- the disabling circuit.

In further accord with an inventive arrangement, a safety
sense circuit for protecting the horizontal outbut stage from
overcurrent or overvoltage conditions, for example that associated
with an x-ray protection circuit, is also used to monitor the signal
indicative of the magnitude of current flowing through the vertical -
yoke assembly, for responding to vertical yoke overcurrent
conditions.

Various inventive arrangements are described below with
reference to the accompanying drawings, wherein like items are
identified by the same reference designation.

FIGURE 1 is a circuit schematic diagram of an inventive
arrangement of the invention.

FIGURE 2 is a circuit schematic diagram of a portion of a
television receiver, showing a power supply, a sawtooth oscillator
driver, a sawtooth oscillator, a portion of a gate circuit, and a
portion of the protection circuit for one embodiment of the
invention.

FIGURE 3 is a circuit schematic diagram showing the remaining
portion of the gate circuit of FIGURE 2,.a horizontal driver circuit,
and various other components of the illustrated television receiver,
in this example.

FIGURE 4 is a circuit schematic diagram of a portion of the
ftyback circuit for the illustrated television receiver.
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FIGURE 5 is a circuit schematic diagram showing the remaining
portion of the flyback circuit, and the horizontal output stage for
the illustrated television receiver.

FIGURE 6 is a partial block diagram and circuit schematic
diagram showing a control chip and associated circuitry for the

. illustrated television receiver.

FIGURE 7 is a circuit schematic diagram showing the vertical
output driver stage for the illustrated television receiver, and other
portions of the illustrated embodiment of the invention.

With reference to FIGURE 1, a typical vertical yoke assembly
BFO1 is an inductor LYO1, and a resistor RY01 coupled in parallel
with the inductor. An S-shaping capacitor CF01, and a sampling
resistor RF01 are coupled in series with the inductor. A vertical
feedback voltage is developed across the sampling resistor. The
feedback voltage developed across resistor RF01 is AC coupled by
capacitor CF02 to control circuitry of the television receiver, for

- providing a VFB (vertical feedback) signal thereto. If capacitor CFO1

becomes short circuited, excessive current can flow through the
vertical yoke assembly BFO1 and resistor RFO1. Since the typical
impedance of the yoke assembly BFO1 is about 15.0 ohms, and that of
resistor RFO1 about 2.7 ohms, most of the power developed as a
result- of the short-circuit current is dissipated in the yoke
assembly BF01, which can cause excessive heating of the yoke
assembly, and possible damage thereto. Excessive heat can pose a
safety hazard.

The vertical yoke assembly BFO1 is protected from such

~ overcurrent conditions according to an inventive arrangement. The

voltage developed across the vertical feedback sampling resistor
RFO1 is also used for developing a signal indicative of the magnitude
of current flowing through the yoke assembly BFO1 at any given
time. In this example, the vertical feedback voltage is divided down
via the series circuit of potentiometer PFO1 and resistor RF11,
whereby the divided down voltage developed across resistor RF11
provides a signal proportional to the magnitude of current through
the yoke assembly BFO1. In this example, the vertical yoke
overcurrent signal is coupled by a blocking diode DF01 to a
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regenerative switching circuit including NPN transistor TP08 and
PNP transistor TP07. A speed-up capacitor CP06 is also included
between the base and emitter electrodes of transistor TP07, and a
shunt resistor RP28 across capacitor CP06. The emitter electrode
transistor TPO8 is connected to ground, and its base electrode is
connected in common with the collector electrode of transistor
TPO7 to the cathode electrode of blocking diode DFO01, the anode
electrode of the latter being connected to one end of resistor RF11.
in this example, a blocking diode DP07 has its cathode
electrode connected to the common connection of the base and
collector electrodes of transistors TP07 and TP08, respectively,
with the anode electrode of diode DPO7 being connected to a
sawtooth signal line ST02, for a sawtooth signal STO3 generated by
a sawtooth oscillator described below. Another blocking diode DPQO1
has an anode electrode connected to a power supply line or conductor
PS02 along which half wave rectified voltages PS03 are conducted
from a power supply described below. The cathode electrode of
diode DPO1 is connected to the emitter electrode of transistor TPO7.
The value of resistor RF11, relative to that of potentiometer
PFO1, is such that for normal operation of the vertical yoke
assembly, an insufficient level of voltage will be developed across
potentiometer PF01 for forward biasing diode DF01 and for turning
on transistors TP08 and TP07. However, when excess current begins
to flow through the vertical yoke assembly BF01, the voltage
developed across resistor RF11 will exceed a predetermined value,
causing transistor TP08 to turn on, in turn turning on transistor
TPO7 in a regenerative manner, as is known in the art. Transistors
TPO7 and TPO8 will remain turned on or latched until such time that
the magnitude of current through their respective collector and
emitter electrode current paths decreases to below a sustaining
value. In this example, which is made relatively simple for purposes
of initial illustration, when transistor TP07 so turns on, the voltage
line PS02 is about three diode drops above ground, and the sawtooth
voltage line ST02 is about two diode drops above ground.
Substantial grounding of voltage line PS02 prevents the half wave
rectified signals PS03 from being supplied to a sawtooth generator
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described below. The substantial grounding of sawtooth voltage line
ST02 assists in insuring the rapid turn-off of the sawtooth
generator.

In this manner, during times of overcurrent through the
vertical yoke assembly BFQ1, the protection circuit PC01 rapidly
shuts down the power supply section of the television receiver, for
removing the vertical deflection or drive voltages from the vertical
yoke assembly BF01. When the latter occurs, the voltage developed
across resistor RF11 substantially falls to ground. The current |
flowing through the collector and emitter electrodes of each one of
transistors TPO07 and TPQ8 rapidly diminishes in magnitude, causing
these transistors to turn off, thereby restoring power to the
sawtooth oscillator. In turn, the vertical deflection voitages are
restored. If the overcurrent condition still exists, such as caused by
a short circuit of capacitor CF01, the cycle will be repeated,
whereby protection circuit PCO1 will turn on to remove the vertical
deflection voltages from the yoke assembly BFO1. The circuit will
keep cycling in this manner, until the television set is turned off, or
the overcurrent condition removed.

As’ will be described in greater detail below, as shown in
FIGURE 2, the illustrated television receiver includes a safety sense
circuit SS01 that is substantially the same as the protection circuit
PCO1, shown in FIGURE 1. Safety sense circuit SS01 responds to
overcurrent conditions in the horizontal output stage of the
television receiver, for shutting down the same in the event of an
overcurrent condition. According to an inventive arrangement, the
same safety sense circuit SS01 used for protecting the horizontal
output stage can also be used for protecting the -vertical yoke
assembly from excessive current, by feeding a portion of the
vertical feedback signal back to the safety sense circuit, for
example through' diode DFO1 (Fig. 7), as an auxiliary trigger for the
safety sense circuit. Alternatively, a separate but similar
protection circuit can be used just for the protection of the vertical
yoke assembly, but this can be excessively expensive in comparison
to the illustrated arrangement. -
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The invention will now be described in greater detail, along _
with various selected portions of the illustrated television receiver.
With reference to Figure 2, a power supply PS01 includes a plug
PLO1 for receiving available line voltages; two smoothing inductors
or chokes LP01; a pair of filter capacitors CP26 and CP27; a shunt
resistor RP24; and a bridge rectifier including diodes DP26 through
DP29, respectively. . A sawtooth oscillator driver SDO1 includes
resistors RP08, RP61, RP07, RP59, RPQ3, RP02, RP0O1, RP40, and
RP27; potentiometer PP0O1; transistors TP03 and TP11; diodes DP46
and DPO1; Zener diodes DP06 and DP02; capacitors CP01 and CP13;
with one end of resistor RP08 being connected to receive a supply
voltage B-+. |

A sawtooth oscillator STO1 includes resistors RP26, RPOS5,
RP10, RP11, RP09, RP65, RP12, and RP13; transistors TP01, TP02,
and TP04,; diodes DP0S5, and DP04; and capacitors CP04, and CP03. A
portion of a gate circuit includes a transistor TP12, and a collector
resistor RP36. A substantial portion of a safety sense circuit SSO01,
includes transistors TP07 and TPO08; diodes DX01, DP37, and DP07;
resistors RP28, RP14, and RP15; and capacitors CP48 and CP06.

With reference to FIGURE 3, the gate circuit GAO1 also
includes a resistor RP37 and a diode DP45. Also shown is a
horizontal driver circuit HDO1 including transistors TP05, TP06, and
TPO9; resistors RP49, RP16, RP29, RP23, RP21, and RP35;
capacitors CP56, CP57, CP07, CP08, and CP15; diodes DP08, DP30,
DP15, and DP16; and inductor LP02. Also shown is a Standby Sense
Section including a Standby line; capacitors CP31, CP42, and CP20;
diode DP18; resistor RP260; and a 9-volt voltage line.

Other components shown include portions of an X-ray
protection circuit (XRP), including resistors RX01, RX02, RX05, RX03,
and RX04; Zener diode DX02; diode DX03; and cépacitor CX02. Still
further shown are a capacitor CP32; diodes DP31, DP32, and DP33;

and resistor RP48.

With reference to FIGURE 4, a portion of a flyback circuit FBO1
includes flyback transformer LP04; capacitors CP47, CP55, CP23,
CP25, CV18, and CP22; diodes DP35, DP19, and DP70; and resistors
RPS6, RP63, RP55, RP53, RV21, and RV27.
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With reference to FIGURE 5, another portion of the flyback
circuit FBO1 includes another section of the flyback transformer
LP04; capacitors CP16, CP18, CP54, CP24, CP33, CP17, and CP40;
diodes DP13 and DP11; a horizontal yoke BP04; transformer LPO3;
resistors RP50, RP54, RP34, and RP32; diode DP21; inductor LP0S;
and inductor LP05. Also shown is a horizontal output stage HSO1
including transistor TP 10; diodes DP10, DP14, and DP17; capacitors
CP60, CP14, and CP53; and resistors RP30, RP31, and resistor RP33,
connected as shown.

With reference to FIGURE 6, a "ONE-CHIP M51408", available
from Mitsubishi, designated as CHO1, receives a vertical ramp signal
"VRAMP*, a vertical feedback signal VFB, and a voltage VCC. The
control chip CHO1 outputs a vertical signal "VERT", and a horizontal
signal "H". A "HEATER" signal line and a 12-volt voltage line, are
also connected to controiler CHO1. Other components associated
with controller CHO1, connected as shown, include crystal QLO1;
capacitors CI10, Cl11, CI21, Cl12, CP35, CP34, and CI15; diode
DP40; Zener diode DP47; and resistors RP06, RI0S5, and RP43; and
potentiometer PP02. :

In FIGURE 7, a vertical output driver stage VD01 includes a
vertical deflection output circuit IFO1; the vertical yoke BFO01; S-
shaping linearity capacitor CF01; vertical feedback sampling
resistor RFO1; potentiometer PFO1; resistor RF11; capacitors CF11,
CF08, CF12, CF03, CF07, CF05, CF08, CF02, CF04, and CF09; diodes
DF04 and DFO01; and resistors RF09, RF08, RF07, RF10, RF03, RF04,
and RF05. Resistors RF03, RF04 and RF05 form a network for
developing a DC feedback component of the vertical feedback signal
VFB, combined with the AC component of the vertical feedback
signal at the junction of resistor RF03 and capacitors CF02 and
CFO03. |

Vertical output deflection circuit IFO1 is illustrated as an
industry type LA7830 integrated circuit. The vertical output stage
has a power supply through pin 3 apart from the power supply to the
rest of the chip through pin 6. Oscillator blocking (OSC BLK) utilizes
pin 5. Diode DF01 provides a signal path permitting the safety sense
protection circuit SS01 to protect the vertlcal yoke assembly BFO1,
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in addition to protecting the horizontal ocutput stage. The value of
resistor RF11 is set to insure that the portion of the vertical
feedback signal being tapped would not, in normal operation, cause
triggering of the safety sense circuit SSO01.

Certain portions of the illustrated television receiver operate
as now described. The Standby sense signal line shown in FIGURE 3
carries a logical control signal provided by a microprocessor (not
shown). When power is applied to the television set or receiver, a
start-up sequence is initiated via the microprocessor, after which
the Standby sense line will go from a low level to a high level
voltage or signal. When the Standby line goes high, transistor TP12
(see FIGURE 2) responds by turning on. When transistor TP12 turns
on, current flows through its collector emitter electrode current
path, causing the voltage at its collector electrode to drop
substantially toward ground, in turn causing the base electrode of
transistor TP11 to go toward ground, turning on the latter. When
transistor TP11 so turns on, half wave rectified AC voltages are
gated from the power supply PS01 to the sawtooth oscillator driver
SDO01, and sawtooth oscillator STO1. These pulses charge capacitor
CP03 of sawtooth oscillator STO1 to a level high enough to turn on
transistor'TPoz, which. in turn turns on transistor TP0O1. When these
transistors so turn on, they rapidly cause capacitor CP03 to
discharge through the collector-emitter current path of- transistor
TP02. When capacitor CP03 discharges below a given level,
substantially near zero volts, transistors TP01 and TP02 turn off.
The charging process is then re-initiated, and cyclically repeated
for producing the basic sawtooth signal ST03 that provides the drive
signal for the horizontal output stage HS01 (see FIGURE 5). The
combination of transistor TP04 and resistor RP13 provide an
emitter follower for transferring the sawtooth signal to one end of
capacitor CP48. The sawtooth signal is AC coupled through
capacitor CP48 to the common connection of diodes DP37 and DP07,
and resistor RP14. Diode DP37 sets the DC level, because there is a
limitation on the input voltage to transistor TP05 of horizontal
driver HDO1 (see FIGURE 3). The signal goes through a voltage
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divider including resistors RP14 and RP15 to reduce the voltage
applied to the base of transistor TPO5.

With further reference to FIGURE'3, transistor TP0OS of
horizontal driver HDO1 provides the appropriate pulse width
modulation, whereby when transistor TPQ5 turns on, transistor TPQ6
turns .off, causing a high level signal to be applied to transistor '
TP10 of the horizontal output stage HS01 (see FIGURE 5). The
modulation is accomplished by feeding back an output voltage from
the flyback transformer LP04. The voltage, in this example, 104
volts B+, is connected to one end of resistor RP08 (see FIGURE 2) of
the sawtooth oscillator driver SDQ1. The effect of the control
circuit is to change the slope of the sawtooth, for changing the turn-
on time period of transistor TP05 of horizontal driver HDO1, for
affecting the pulse width modulation.

The emitter electrode of NPN transistor TP10 of the horizontal
output stage HSO1 is coupled via resistor RP41 to the base electrode
of NPN transistor TP08 of the safety sense circuit SS01. A voltage
developed across resistors RP30 and RP31 of the horizontal output

- stage HS01 (see FIGURE 5) provides a current sense signal indicative

of the amount of current flowing through the collector-emitter main
current path of transistor TP10. When the voltage across current
sensing resistors RP30 and RP31 exceeds a predetermined level,
transistor TP08 of safety sense SS01 turns on, in turn causing
transistor TPO7 to turn on, as previously described. When this
occurs, the collector electrode of transistor TP08, which is
connected via diode DP45 to the Standby sense line, pulls that line
down toward ground, causing transistor TP12 of gate GAO1 to turn
off, in turn causing the base electrode of transistor TP11 of
sawtooth oscillator SDO1 to go high, turning off transistor TP11.
When transistor TP11 so turns off, the half wave rectified voltage
PS03 (see FIGURE 1) from power supply PS01 is disconnected from
the sawtooth oscillator driver circuit SDO1 and ST01. When the
latch formed by transistors TP07 and TPO08 turns on, diode DPO1 is
forward biased via the charge on capacitor CP0O1, which discharges
through the series current path formed by resistor RP02, diode
DPO1, and the latch of transistors TP07 and TP08. Also, when
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_transistors TP07 and TP08 so turn on, diode DP0O7 of the safety

sense SSO01 becomes forward biased, for sinking the sawtooth
waveform STO03 substantially close to ground. Accordingly, the
sawtooth signal STO3 is rapidly removed from the base electrode of
transistor TPO5 of the horizontal driver circuit HDO1.

In this manner, in the event of a fault in the horizontal output
stage HS01, the supply of power from power supply PS01 is quickly
terminated or shut down, preventing damage to the horizontal output
stage HS01 and other circuitry of the television receiver shown in
this example. Once transistor TP10 is so turned off, the voltage
across series connected resistors RP30 and RP31 is substantially
dropped to ground potential, causing the base electrode of transistor

- TPO8 of safety sense SS01 to drop substantially close to ground. At

the same time, once capacitor CP0O1 is substantially discharged, the
current flowing through the main current paths of transistors TPO7
and TPO8 drops toward zero, causing transistors TP07 and TP08 to
turn off. Upon turnoff of these transistors TP08 and TPOQ7, the
Standby line will again go high, causing transistor TP12 to turn on,
in turn causing transistor TP11 to turn on, for supplying half wave
rectified voltage from power supply PS01 again to the sawtooth
oscillator driver SD01 and sawtooth oscillator ST01. Power will
again be restored to the various circuitry of the television receiver.
If the overcurrent condition has not been corrected and persists, the
safety sense circuit SS01 will continuously cycle on and off in the
manner indicated until power is removed from the television set,
such as by a user turning off the power switch (not shown). -

The safety sense circuit SS01 is also responsive to the x-ray
protection circuit (XRP). The base electrode of transistor TP08 of
safety sense circuit SS01, as well as the collector electrode of
transistor TP07, is connected via blocking diode DX01 to the XRP
circuit, for shutting down the supply of power to the television
receiver circuitry from power supply PS01 in the manner indicated,
in the event that an x-ray producing condition is sensed via the XRP -
circuit. The One-Chip CHO1 connected via diode DPO05, coupling
capacitor CP04, and resistor RP11 to the base electrode of
transistor TP0O1 via the "H" line. In this example the sawtooth
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oscillator STO1 operates at less than the horizontal frequency when
it is free running. When trigger pulses are available, the sawtooth
oscillator STO1 then operates at the standard horizontal frequency.

The inventive arrangements taught herein alleviate a number
of potential safety problems associated with. possible fault
conditions which can occur during operation of the vertical
deflection circuit, for example in the vertical. yoke assembly and
vertical yoke driver stage. The safety problems are largely those
which can cause directly, or which otherwise result in overcurrent
conditions in the vertical yoke. In particular, are those safety
problems'resulting from short circuit conditions in the vertical yoke
driver stage or across the S-shaping capacitor. The safety problems |
are alleviated with minimum additional cost by utilizing safety
sense circuits of the kind already found in many television
apparatus.

This Sheet Has Been Replaced

AR




10

15

20

25

30

) S AR O 13- acA 85,758
* c L N N *_
!h—
1. A protection syStem for a television apparatus, comprising:
a horizontal deflection circuit having a transformer for
generating a derived secondary power source;
means for disabling said horizontal deflection circuit
responsive to a fault condition in said horizontal deflection circuit;
a vertical deflection drive circuit energized by said secondary
power source for driving a vertical yoke; and,
means for sensing vertical yoke current, characterized in that
said disabling means (TP07,TP08) is also responsive to said vertical
yoke current sensing means (RF01) for disabling operation of said

horizontal deflection circuit (TP10) to disable said secondary power
source (CP23) energizing said vertical deflection circuit (IFO1).

What is claimed is:

2. The protection system of claim 1, characterized in that

~ said vertical yoke current sensing means comprises a sampling

resistor (RF01) coupled in series with said vertical yoke (BFO1).

3. The protection system of claim 1, characterized by means
(DFO01), defining a vertical yoke current threshold, for disabling said
horizontal deflection circuit (TP10) responsive to said vertical yoke
current sensing means (RF01), said threshold being indicative of an
overcurrent condition in said vertical yoke (BF01).

4. The protection system of claim 1, characterized in that
said means (RFO01) for sensing vertical yoke current also generates a
feedback signal (VFB) for controlliing operation of said vertical
deflection circuit (IF01).

5. The protection system of claim 1, characterized by an
S-shaping capacitor (CFO1) coupled in series with said vertical yoke
(BFO1).

This Sheet Has Been Replaced

A



10

15

20

25

30

35

Th:s Sheet Has Been laced

-14- RCA 85,758

A IIIIII 1)

- 6. The protection system of claim 2, chacterized by an
S-shaping capacitor (CF01) coupled in series with said vertical yoke
(BFO1) and said sampling resistor (RF01).

7. The protection system of claim 5 or 6, characterized by
means (DFO1) defining a vertical yoke current threshold for
disabling said horizontal deflection circuit (TP10) responsive to
said  vertical yoke current sensing means (RF01), said threshold
being indicative of a short circuit condition of sald S-shaping
capacitor (CF01).

8. The protection system of claim 1, further comprising a
diode (DFO1) coupling said vertical yoke current sensing means
(RF0O1) to said disabling means (TP07,TP08).

9. A protection system for a television apparatus, comprising:

a vertical deflection circuit having a vertical yoke;

means for sensing vertical yoke current and generating a
vertical yoke current feedback signal for controlling said vertical
deflection circuit;

. means for sensing said feedback signal to detect a vertical

yoke abnormal current condition; characterized by,

means (TPO01,TP02) for disabling said vertical deflection
circuit responsive to said abnormal current condition.

10. The protection system of claim 9, characterized in that
said vertical deflection circuit comprises a driver stage (Fig. 6)
disabled responsive to said overcurrent condition.

11.  The protection system of claim 9, further characterized
by: ' :
a horizontal deflection circuit (TP10); and,
means (RP30,RP31) for sensing a fault condition in said
horizontal deflection circuit, said disabling means (TP01,TP02) also
being responsive to said fault condition for disabling said horizonta!
deflection circuit (TP10). |
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12. The protection system of claim 11, characterized in that
said horizontal deflection circuit comprises:

a transformer (LP04); and,

means (CP20) coupled to said transformer for generating a
derived secondary voltage source for energizing said vertical driver
stage (Fig. 6).

13. The protection system of claim 12, characterized in that
said disabling means (TP01,TP02) disrupts operation of said
horizontal deflection circuit (TP10) in response to both said fault
condition in said horizontal deflection circuit (TP10) and to said
overcurrent condition in said vertical yoke (BF01), which in turn
disrupts operation of said secondary voltage source (CP20) and said
vertical driver stage (Fig. 6).

14. The protection system of claim 9, characterized by means
(DF01) coupled to said sensing means (RFO01), for defining a vertical
yoke current threshold indicative of. an overcurrent condition in said
vertical yoke (BF01).

15. The protection system of claim 9, characterized by an
S-shaping capacitor {(CF01) coupled in series with said vertical yoke

-~ (BFO1).

16. The protection system of claim 15, characterized by

means (DFQ1), coupled to said sensing means (RF01), for defining a

vertical yoke current threshold indicative of a short circuit
condition of said S-shaping capacitor (CFO01).

17. The protection system of claim 15, characterized in that
said vertical yoke current sensing means comprises a sampling
resistor (RF01) coupled in series with said vertical yoke (BF01) and
said S-shaping capacitor (CF01).
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18. The protection system of claim 9, characterized in that
said vertical yoke current sensing means comprises a sampling
resistor (RFO01) coupled in series with said vertical yoke (BF01).

19. The protection system of claim 9, characterized by a diode
(DF01) coupling said vertical yoke current sensing means (RF01) to
said disabling means (TP01,TP02).

20. A protection system for. a television apparatus,
comprising: :

a vertical deflection circuit having a vertical deflection yoke;

an energy source for at least part of said vertical deflection
circuit;

means for sensing vertical yoke current and generating'a

vertical yoke current feedback signal for controlling said vertical

deflection circuit;

means for sensing a vertlcal yoke abnormal current condition;
characterized by,

means (TP01,TP02) for disabling said energy source (CP20)
response to said abnormal current condition.

21. The protection system of claim 20, characaterized by:

a horizontal deflection circuit (TP10); and _

means (DX03) for sensing a fault condition in said horizontal
deflection circuit, said disabling means (TP01,TP02) also being
responsive to said fault condition for disabling said horizontal
deflection circuit (TP10).

22. The protection system of claim 21, characterized in that
said horizontal deflection circuit comprises:

a transformer (LP04); and

means (CP20) coupled to said transformer for generating a
derived secondary voltage source as said energy source.

23. The protection system of claim 22, characterized in that
said disabling means (TP01,TP02) disrupts operation of said
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horizontal deflection circuit (TP10) in response to both said fault

condition in said horizontal deflection circuit and to said abnormal

current condition in said vertical yoke (BF01), which in turn disrupts
operation of said secondary voltage source (CP20).

24. The protection system of claim 20, characterized by
means (DF01) for defining a vertical yoke current threshold |
indicative of an abnormal current condition in said vertical yoke
(BFO1).

25. The protection system of ciaim 20, characterized by an
S-shaping capacitor (CF01) coupled in series with said vertical yoke
(BFO1).

' 26. The protection system of claim 20, characterized'by
means (DF01) for defining a vertical yoke current threshold
indicative of a short circuit condltlon of said S-shaping capacitor
(CF01).

27. The protection system of claim 25, characterized by a
sampling resistor (RF01) coupled in series with said vertical yoke
(BFO1) and said S-shaping capacitor (CF01)

28. The protection system of claim 20, characterized in that
said vertical yoke current sensing means comprises a sampling
resistor (RFO1) coupled in series with said vertical yoke (BF01) and
supplying a signal to both said sensing means (RF01,DF01).

29. The protection system of claim 20, characterized by a

~ diode (DFO01) coupling said vertical yoke abnormal current sensing

means (RF01) to said disabling means (TP01,TP02).
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