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VOLTAGE RE ELECTRODE SUPPLY The KT on (_(_
rel ates to for a - television apparatus:s . l.n-partjcular,

t he"i nventi S't0 a high vol tage power . sUR@Y 8§hEGYeneratiing a

gr,ji.d el ectrode voltage of a 5 cat hode ray tube (CRT) -such_as a screen

grid el ectrode. I n a conventional television receiver, a

hori zont al f | WRETAGEBREGULATORFOBUGREELECTROPESUBPLYct or of a

hori zont al The invention relates to a power supply for a

television apparatus. In particular, the invention relates to a high
voltage power supply for generating a grid electrode voltage of a
5 cathode ray tube (CRT) such as a screen grid electrode. |
In a conventional television receiver, a horizontal
flyback transformer is coupled between a collector of a horizontal
output transistor and a DC power supply of a B+ supply voltage.
The horizontal output transistor is coupled between the flyback
10. transformer and ground, and conducts a current from the B+
power supply to energize the flyback trarisformer and produce a
sawtooth horizontal deflection current in the horizontal deflection
winding for repetitive horizontal scanning. The base of the
horizontal output transistor is coupled to a horizontal oscillator,
15 which controls a switching operation in the horizontal output
transistor. A retrace capacitor is coupled between the collector of
the horizontal output transistor and ground.
At the collector of the horizontal output transistor and
on the retrace capacitor, a high voltage retrace pulse voltage of,
20 for example 1000V is developed, during retrace. The flyback
transformer is, typically, used for providing high voltage AC input
. needed for a high voltage DC power supply. By suitable turns
ratios between primary and secbndary windings of the flyback
‘transformer, a high voltage is generated in the transformer and
25 rectified to produce an ultor voltage, during retrace.
~ In one prior art arrangement, a rectifier coupled to the
collector of the horizontal output transistor produces from the
retrace pulse voltage a DC voltage that is coupled to the screen
grid of the CRT. Increased beam loading may cause the peak
30 voltage at the collector to increase and, hence, the DC voltage at
the screen grid to increase. |
In another prior art television receiver the screen grid .
voltage is developed at a terminal of a voltage divider that is
responsive to a rectified high voltage produced from the high
35 voltage winding of the flyback transformer and is approximately
equal to one third of the ultor voltage. A portion of the rectified
high voltage that is developed across the voltage divider provides

the screen grid voltage.  REFLACED SHEET SG
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out put tr Qé‘é’eeﬂ abayer suppl y of a B+ suppl y vol t age. The
hor [ zont aﬁlﬁé e%EH r is coupl ed. between the flyback 10, e

t ransfor mer conducts a.current from C%h.g\ I%Jc, 360 - p_ower -
supply to en ack transformer and pr odu L rsaw ooth -
hori zont al defl ect [ on current in the horizontal deflection’ . windi ng

for repetitive horizontgl scfgﬁqmg f’é&lp&s% fdbgg ot avgoﬁhzﬁgb?l out put
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sui tabl e turrestput of the invention includes a deflection winding adapted for
mounting on a neck of a cathode ray tube and coupled to a retrace

_ capacitance to form a retrace resonant circuit. A first switching

10 arrangement is responsive to a switching signal at a frequency

that is related to a deflection frequency and coupled to .the retrace
~ resonant circuit and to a flyback transformer. A deflection

current is generated in the deflection winding and a first flyback

pulse voltage that is tfansformer—coupled via the transformer to a

15 high voltage winding of the transformer is generated. A first

' rectifier is coupled to the high voltage winding and is responsive
to the transformer-coupled pulse voltage for generating a
rectified, first voltage and a rectified, ultor voltage. A second
rectifier is responsive to the first flyback pulse voltage for

20 generating a rectified, second voltage in 'a manner that bypasses
the transformer. The first and second voltages are combined to’
develop an electrode voltage for the cathode ray tube. |

" The sole FIGURE is ‘a schematic diagram xllustratmg a
television power supply according to the invention.

25 As shown in the FIGURE, a horizontal deflection circuit,
has a horizontal deflection winding LY for a CRT 100. A primary
winding X1 of a horizontal output transformer T1 (also known as
the flyback transformer) is cotxplc.d between a terminal where a

" DC supply voltage B+ is developed and a drain of a horizontal

30 output transistor Q1. A horizontal oscillator 20 is coupled to the
base of horizontal output transistor Ql, through a driver stage 22.
A retrace. capacitor CR is coupled in parallel with horizontal output
transistor Q1. A daniper diode D1 clamps the minimum voltage at .
the collector of transistor Q1 to approximately ground potential.

35 : Horizontal output transistor Q1 conducts current '
through winding X1 and through winding LY as the electron beam
scans horizontally during the trace interval, and shuts off dunng
retrace, thereby producing flyback or retrace pulses 10 on




rati ossbetween primary arns bQps of the f1 yback
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secondary winding X2 of transformer T1 are coupled in series
with six rectifying dtstnbuted diodes D4-D9 in a conventional
manner. : , ' :
10 ' An ultor voltage U is produced from secondary
winding. X2 of horizontal output transformer T1 via diode D4. A
_voltage' HV/3 that is equal to approximately 1/3 of voltage U is
developed across a lower voltage portion of winding X2.
. A diode D2 has an anode that is coupled between
15 winding LY and transistor Q1 and a cathode that is coupled to a
filter capacitor. CP to form a peak rectifier. Diode D2 conducts.to
charge capacitor CP during the retrace interval, when a given
flyback pulse 10 is generated. An output voltage VOUT in -
capacitor CP is at its peak level during the retrace interval. Both -
20 DC voltage VOUT and voltage HV/3 are adjustably combined and
coupled to the screen grid: electrode via a voltage divider 200
including resistors R1, R2, R3, R4, R5 and R6.
In accordance with an aspect of the invention,
combining voltage HV/3 and voltage VOUT in voltage divider 200
25 provides improved regulation of a screen grid voltage VS that is
 developed at a terminal 200b of voltage divider 200. For
example, an increase in a beam current iBEAM causes voltage
HV/3 to decrease because of the well known effect of the output
impedance . of secondary winding X2 of transformer T1. On the
30 other hand, the peak voltage of retrace pulses 10 tends to
increases when beam current iBEAM increases. As a result of
combining voltage VOUT and voltage HV/3 in voltage divider 200,
the decrease in voltage HV/3 is compensated by the _
aforementioned tendency of voltage VOUT to increase in a manner
35 to regulate the screen grid voltage.
- The terminal of voltage divider 200 to which voltage
- VOUT is coupled is selected in accordance with the voltage range
required for screen grid voltage VS. The coupling via a conductor




the screen grid vol tage. ' ' 2 -
‘In_a tel eV| sion receiver that does not have an ultor . . vol tage . --_ -
regul ator, an increase in beam current | oading produceR i decrease in
t he high vol tage at the secondary w nding of the 87, 365

300, shown in the broken line in the FIGURE, illustrates an
example of a range 750-1600 volts for screen grid VS; whereas,
the alternative coupling via conductor 301 illustrates an example
of a range of 240-600 volts for voltage VS. Advantageously, in

5 each of the alternative examples the voltage regulation of screen
grid voltage VS is improved with respect to beam current changes.
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flyback transformer and, henﬂflasshedthesBéénﬂwépmédd voltage It my 5 be

desirabl e to regul ate t he screarlllﬂ . . . ALt
t el evi-si on apparatus power sup an RQ‘% %#D%J the,,, I

i-nvention includes a deflection w ed for: ing gt a:
neck of a cathode ray tube and coupl ed to a retrace capaci tance to
form a retr {.- Afirst switching 10 - arrangenent is
responsi ve t?g@gﬁi?gﬁﬂhlﬁﬁﬁ%§ at a frequency that is related to a

defl ection frequency add cAurtebd’lsl@nt appamtngcpower supplyoreomposingli t and

to a flyback transforrr%r deﬂécﬁSB' Gﬁhaﬁ‘fg (LY) add e fot SmBAAARBT 8 4N the
defl ecti on vmnd and rst fl oltage thal is

bag
t ransf or rer - a/ic3 TAYNEY 1(590) And PO@P?%Y(}H #oTtEARE wi ndi ng of

the trangf or &BpactﬁaWQCﬂ)edo foini id Setrace resomaht fdifsuit;s coupled to the

hi gh vol tage w ndi ng and sponsi.ve o the transforner- coupl ed
pul se voltage for gene tfhaﬁ’ci( ransfopgxg{ fﬂeﬁj first voltage and a

rectified, ultor voltadirst Awekching means (Ql) responsive to a switching
signal (at base of Q1) at a frequency that is related to a deflection
frequency (fu) and coupled to said retrace resonant circuit and to
10 said flyback transformer for generating a deflection current in
said deflection winding and a first flyback pulse voltage
(at D of Q1) that is transformer-coupled via said transfofmer_ to a
high voltage winding (X2) of said transformer;
a first rectifier (D8) coupled to said high voltage
15 wmdmg and responsive to said transformer-coupled pulse voltage
for generating a rectified, first voltage (HV/3) and-a rectified,
ultor voltage (U);
a second rectifier (D2) responsive to said first flyback
pulse voltage for generating a rectified, second voltage (VOUT) in
20 a manner that bypasses said transformer; characterized by
means (200) for combining said first and second ,
voltages to develop an electrode voltage (VS) for said cathode ray
tube.

25 . 2. A power supply according to Claim 1, characterized
in that said first (HV/3) and second (VOUT) voltages vary in
opposite direction in a manner to regulate said electrode voltage
(VS) when a beam current (iBEAM) produced from said ultor
voltage (U) varies.

30
3. A power supply accordmg to Claim 1, characterized
in that each of said recuﬁers (D8 D2)-operates as a peak voltage
rectlfler
35 : 4. A power supply according to Claim 1, characterized

in that said electrode voltage (VS) is developed at a screen grid of
said cathode ray tube (100).
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rectifirer.is responsive to the first fbeaék pul se Voltage for 20

generating a rectified, second voltage in a manner 1 hat bypasses ve t-he
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the coklector of transistor QL to appro'xi mately ground potential. 3 5

Hor i zontal output transistor QL conducts current - thrt)ugh w nditng X1
and through winding LY as the el ectron beam sca }aogv al Iy, ,dur.izng
the trace interval, and shuts off during retrace, ther¥ y proqum ng

fl yback or retrace pul ses 10 on

10

15

_ ABSTRACT
In a horizontal deflection circuit output stage, a retrace
pulse voltage is developed in a primary winding (X1) of a flyback

transformer (T1) and transformer-coupled to a secondary winding
.and rectified for developing a high voltage (U). A portion (HV/3)

of the transformer-coupled rectified voltage is combined in a
voltage divider (200) with a second rectified voltage (VOUT). The

- second rectified voltage is produced in a peak rectifier (D2) from

the retrace pulse voltage in the primary winding (X1) in a manner
that bypasses the secondafyl winding. A screen grid voltage (VS)
is developed at a terminal (200b) of the voltage divider. A change
in beam current loading (iBEAM) produces variations in opposite
sense in the combined rectified voltages in a manner to regulate -
the screen grid voltage.
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In a conventional telev1s10n receiver, a horizontal
flyback transformer is coupled between a collector of a horizontal
output transistor and a DC power supply of a B+ supply voltage.
The horizontal output transistor is coupled between the flyback
transformer and- ground, and conducts a current from the B+
power supply to energize the flyback transformer and produce a
sawtooth horizontal deflection current in the horizontal deflection
winding for repetitive horizontal scanning. The base of the
horizontal output transistor is coupled to a horizontal oscillator,
which controls a switching operation in the horizontal output
transistor. A retrace capacitor is coupled between the collector of
the horizontal output transistor and ground.

At the collector of the horizontal output transistor and
on the retrace capacitor, a high voltage retrace pulse voltage of,

for 'example 1000V is developed, during retrace. The flyback

transformer is, typically, used for providing high voltage AC input
needed for a high voltage DC power supply. By suitable turns
ratios between primary and secondary windings of the flyback
transformer, a high voltage is generated in the transformer and
rectified to produce an ultor voltage, during retrace.

. In one prior art arrangement, a rectifier coupled to the
collector of the horizontal output transistor produces from the
retrace pulse voltage a DC voltage that is coupled to the screen
grid of the CRT. Increased beam loading may cause the peak
voltage at the collector to increase and, hence, the DC voltage at
the screen grid to increase.

In another prior art television receiver the screen grid
voltage is developed at a terminal of a voltage divider that is
responsive to a rectified high voltage produced from the high
voltage winding -of the flyback transformer and is approximately
equal to one third of the ultor voltage. A portion of the rectified
high voltage that is developed across the voltage divider provides
the screen grid voltage.

-
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isnpedance of secondary winding X2 of transformer T1. On the 3 0 other

hand, the peak voltage of retrace pulses 10 tends to i ncreases when
beam current i BEAM increases. As a result of conbi ni ng vol tage VOUT
and voltage HV/ 3 in voltage divider 200, the decrease in voltage HV/ 3
i s conpensated by the af or ement i onéd tendency of voltage VOUT to
Increase in a manner 3 5 to requlate the screen grid voltage.

The term nal of voltage divider 200 to which voltage VOUT is coupl ed

is selected in accordance Wﬁhtciélf?s%ﬂ' %ngéraﬁgaq does nortegwé %ﬁil lhrScreen

grid voltage VS. The coupllng via a con
voltage regulator, an increase in beam current loading produces a

decrease in the high voltage at the secondary winding of the
flyback transformer. and, hence in the screen grid voltage. It may
S be desirable to regulate the screen grid voltage.

A television apparatus power supply, embodying an
output of the invention includes a deflection winding adapted for
mounting on a neck of a cathode ray tube and coupled to a retrace
capacitance to form a retrace resonant circuit. A first switching

10 arrangement is responsive to a switching signal at a frequency
that is related to a deflection frequency and coupled to the retrace
resonant circuit and to a flyback transformer. A deflection
current is generated in the deflection winding and a first flyback
pulse voltage that is transformer-coupled via the transformer to a

15 high voltage winding of the transformer is generated. A first

' rectifier is coupled to the high voltage winding and is responsive
to the transformer-coupled pulse voltage for generating a
rectified, first voltage and a rectified, ultor voltage. A second

rectifier is responsive to the first flyback pulse voltage for

20 generating a rectified, second voltage in a manner that bypasses
the transformer. The first and second voltages are combined to
develop an electrode voltage for the cathode ray tube.

" The sole FIGURE is a schematic diagram illustrating a
television power supply according to the invention.

25 As shown in the FIGURE, a horizontal deflection circuit,
has a horizontal deflection winding LY for a CRT 100. A primary
winding X1 of a horizontal output transformer T1 (also known as
the flyback transformer) is coupled between a terminal where a
DC supply voltage B+ is developed and a drain of a horizontal

30 output transistor Q1. A ‘horizontal oscillator 20 is coupled to the
base of horizontal output transistor QI, through a driver stage 22.
A retrace capacitor CR is coupled in parallel with horizontal output
transistor Q1. A damper diode D1 clamps the minimum voltage at

' the collector of transistor Q1 to approximately ground potentlal

35 Horizontal output transistor Q1 conducts current
through winding X1 and through winding LY as the electron beam
scans horizontally during the trace interval, and shuts off during
retrace, thereby producing flyback or retrace pulses 10 on

This is the replacement sheet
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300, shown in the broken line in the FIGURE, illustrates an exanpl e of

a range 750-1600 volts for screen grid VS; whereas, . the alternative
coupling via conductor 301 illustrates an exanpl e of a range of 240-600
volts for voltage VS. Advantageously, in 5 each of the alternative

exanpl es the voltage regul ation of scre grid voltage VS is inproved

wWith respect to beam current changes.

capacitor CR, in winding X1 and on the drain of transistor Ql. An
S-shaping or trace capacitor CT is coupled between the deflection
winding and ground. In addition to the circuit components
shown, the deflection circuits normally may include pincushion

5 correction circuits; however these have not been illustrated in
order to simplify the drawings. Corresponding portions of a
secondary winding X2 of transformer T1 are coupled in series
with six rectifying distributed diodes D4-D9 in a conventional
manner. | '

10 An ultor voltage U is produced from secondary
winding X2 of horizontal output transformer T1 via diode D4. A
voltage HV/3 that is equal to approximately 1/3 of voltage U is
developed across.a lower 'voltage portion of winding X2.

A diode D2 has an anode that is coupled between

15 winding LY and transistor Q1 and a cathode that is coupled to a
filter capacitor. CP to form a peak rectifier. Diode D2 conducts to
charge capacitor CP during the retrace interval, when a given
flyback pulse 10 is generated. An output voltage VOUT in
capacitor CP is at its peak level during the retrace interval. Both

20 DC voltage VOUT and voltage HV/3 are adjustably combined and
coupled to the screen grid electrode via a voltage divider 200
including resistors R1, R2, R3, R4, R5 and R6.

In accordance with an aspect of the invention, .
combining voltage HV/3 and voltage VOUT in voltage divider 200

25 provides improved regulation of a screen grid voltage VS that is
developed at a terminal 200b of voltage divider 200. For
example, an increase in a beam current iBEAM causes voltage
HV/3 to decrease because of the well known effect of the output
impedance of secondary -winding'Xz of transformer T1. On the

30 other hand, the peak voltage of retrace pulses 10 tends to
increases when beam current iBEAM increases. As a result of
combining voltage VOUT and voltage HV/3 in voltage divider 200,
.the decrease in voltage HV/3 is compensated by the
aforementioned tendency of voltage VOUT to increase in a manner

35 to regulate the screen grid voltage.

The terminal of voltage divider 200 to which voltage
VOUT is coupled is selected in accordance with.the voltage range
- required for screen grid voltage VS. The coupling via a conductor
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5 VWHAT IS CLAI MED | S: 1. A television apparatus
power supply, conprising: - a deflection wi nding (LY) '
adapted for nounting on a neck of a cathode ray tube (100) and coupl ed
to a retrace 5 capacitance (CR) to form a retrace resonant circuit;

a flyback transformer (T1): 4 :

300, shown in the broken line in the FIGURE, illustrates an
example of a range 750-1600 volts for screen grid VS; whereas,
the alternative coupling via conductor 301 illustrates an example
of a range of 240-600 volts for voltage VS. Advantageously, in

S each of the alternative examples the voltage regulation of screen
grid voltage VS is improved. with respect to beam current changes.
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fiirst switching neans (Ql) responsive to a switching signal (at base

of Ql) at a frequency that is related to a deflection frequency
(f[err]) and coupled to said retrace resonant circuit and to 10 sai d
flyback transforner for generating a deflection current in sai d
deflection winding and a first flyback gul se voltage (at D of Q1)
that is transformer-coupled via said transforner to a hi gh vol t age
wi ndi ng (X2) of said transfornmer; a first rectifier (D8)

coupled to said h:l"_gAh vol tage 1 5 wi nding and responsive to said
transf or ner - coup‘fv for generating a rectified, first
voltage (HV/3) and a rect infied, telev1sxomlippraramlstﬁ@®e( Wuapply, compnsmg

Coeoond LecturLer (00 1 SSaptehi Aghg GIYFRabbS oA,
that bypasses sdiegk tpgrﬁsfcéih%i@ r%ﬁéﬂh@t@ﬁﬁieﬂl%foupled to 4 retrac€  peans
(200) for cosbi njapgciianct (OR)t tarfdrmeaorsirace resonant circuit;
a flyback transformer (T1);
first switching means (Ql) responsive to a switching
signal (at base of Q1) at a frequency that is related to a deflection
frequency (fq) and coupled to said retrace resonant circuit and to
10 said flyback transformer for generating a- deflection current in
said deflection winding and a first flyback pulse voltage
(at D of Q1) that is transformer-coupled via said transformer to a
high voltage winding (X2) of said transformer;
a first rectifier (D8) coupled to said high voltage
15 winding and responsive to said transformer-coupled pulse voltage
for generating a rectified, first voltage (HV/3) and a rectified,
ultor voltage (U);
a second rectifier (D2) responsive to said first flyback
pulse voltage for generating a rectified, second voltage (VOUT) in
20 a manner that bypasses said transformer; characterized by
means (200) for combining said first and second
voltages to develop an electrode voltage (VS) for said cathode ray
tube.

25 2. A power supply according to Claim 1, characterized
in that said first (HV/3) and second (VOUT) voltages vary in
opposite direction in a manner to tegulate said electrode voltage
(VS) when a beam current (iBEAM) produced from said ultor
voltage (U) varies.

30
3. A power supply according to Claim 1, characterized
in that each of said rectifiers (D8, D2) operates as a peak voltage
rectifier.
35 4. A power supply according to Claim I, characterized
in that said electrode voltage (VS) is developed at a screen grid of
. said cathode ray tube (100).

Iy e reetacemen sneet
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vol tages to devel op an el ectrode voltage (VS) for said cathode ray

tube. 25 2. A power supply according to aim 1,
characteri zed in that said first (HV/ 3) and second (VQOUT) voltages
vary in opposite direction in a manner to regul ate said el ectrode
vol t age (VS) when a beam current @i BEAM) produced from said ul tor
vol tage (U) varies. 30 3. A power supply according to
Claim 1, characterized in that each of said rectifiers (D8, D2)

Shpply acoor di ng to G & m3-1, AcRAPEC RIS ecordins, fo Glaim Ly ghiiasididie’
vol tage (VS) is teukhppeit atorebistnganeays ¢oofprises, a resistor (200) having a
first terminal (200a) where said first voltage is developed, a
second terminal, where said second voltage (VOUT) is developed
5 and a third terminal (200b) where said electrode voltage (VS) is

developed.

A
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sai d cat hode ray tube (100). 6

5. A power supply according to Clai'm1l, characterized in that said
conbi ni ng neans conprises, a resistor (200) having a

7 .

ABSTRACT
In a horizontal deflection circuit output stage, a retrace
pulse voltage is developed in a primary winding (X1) of a flyback
transformer (T1) and transformer-coupled to a secondary winding
5 and rectified for developing a high voltage (U). A portion (HV/3)
of the transformer-coupled rectified voltage is combined in a
voltage divider (200) with a second rectified voltage (VOUT). The
second rectified voltage is produced in a peak rectifier (D2) from
the retrace pulse voltage in the primary winding (X1) in a manner
10 that bypasses the secondary wihding. A screen grid voltage (VS)
is developed at a terminal (200b) of the voltage divider. A change
in beam current loading (iBEAM) produces variations in opposite
sense in the combined rectified voltages in a manner to regulate

the screen grid voltage.
15
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first terninal (200a) where said first vol tage I s devel ope'd, a second
term nal, where said second voltage (VOUT) is devel oped 5 and a third
term nal (200b) where said el ectrode voltage (VS) is devel oped.
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