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The invention relates to a deflection cincuit of a ictleoge,263di shl
appar at us. A horizontal deflection l(Srcwst |3 .Qﬁ%l
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a widt s of Uehactnmtet;orptmsedr odusynchremized toulaseideo signal containing

picture information for obtaining a correct raster display. In
common practice, a retrace pulse produced in a flyback
transformer of the deflection circuit is employed for providing a
feedback pulsé_ in a phase-controlled-loop to achieve such

10 synchronization. However, when an ultor supply is energized by
the flyback transformer, beam current variations may modulate a

shape and a width of the transformer produced retrace pulse. s
Disadvantageously, the phase of a horizontal deflection current in
a horizontal deflection winding may be offset or phase-shifted \

15 relative to that of the flyback transformer produced flyback pulse.
" The result may be an inaccurate syndhronization causing a visible,
beam current dependent, horizontal picture shift or a raster
.bending in a horizontal direction. This undesired effect may be
further aggravated when East-West (E-W) distortion raster |
20 correction is utilized.

- It may. be ‘desirable,- mstead ‘of -using . the. transformer ..
produced retrace pulse, .to use a retrace pulse developed in the
horizontal deflection winding for the phasing of the deflection
circuit to the video signal. To that end, it may be desirable to '

25 have an end terminal of the horizontal deflection winding at a {
common conductor or ground potential, during retrace.

In a horizontal deflection circuit, embodying an aspect
of the invention, one end terminal of the horizontal deflection
winding is coupled to ground potential. A loose coupling is

30 provided between the flyback transformer and a retrace resonant
circuit that includes the deflection winding. The grounded
terminal of the deflection winding permits a more accurate
phasing of the horizontal deflection winding retrace pulse to the
video signal. The loose coupling reduces beam current dependent

.. 35 phase modulation of the horizontal deflection current and also
- reduces generation of so-called "mousetecth” type raster
distortion. Mouseteeth distortion is described in detail in, for
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Di-sadvant ageously, the phase of a horizontal deflection current in a
hori zontal deflection wi nding may be of fset or phas®SAi B6E3HE—5-—+relative.
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term na® ofthenéirglefinput i signal randgaupledt to athnor@trmmeaoeant circuit
and to the supply inductance- for generating a deflection current in
the deflection winding and a first retrace pulse voltage in the
retrace resonant circuit during a retrace interval of a given
~ deflection cycle. A source of a modulation second input signal is
‘15 provided. A second switching arrangement is responsive to the
- first and second input signals and coupled to the supply
‘inductance and to the retrace resonant circuit for decoupling the
supply inductance from the retrace resonant circuit during a
controllable first portion of the first retrace pulse voltage that
20 varies in accordance with the second inpht signal. The flyback
. pulse voltage is- developed at -a: first ‘main: current conducting
terminal of the second switching means and is decoupled by the
second switching means from the retrace resonant circuit. The
first retrace pulse voltage is developed at a second main current
25 conducting terminal of the second switching means and is
decoupled by the second switching means from the supply
inductance. _
FIGURE 1 illustrates a deflection circuit embodying an
aspect of the invention that includes an outside pincushion
30 correction arrangement; C
FIGURES 2a-2g illustrate waveforms useful in
explaining the operation of the circuit of FIGURE 1; and
FIGURE 3 illustrates a deflection circuit embodying
another aspect of the invention that includes outside and inside
35 pincushion correction arrangement. |
A horizontal deflection circuit 250 of FIGURE 1,
embodying an. aspect of the invention, provides horizontal
deflection in, for example, an FS color cathode ray tube (CRT) type
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phasi ng of the horizontal deflection wnding retrace pul se to-the_.

video signal. The |oose coupling reducesybeam curROA @6 it 3 5
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generation of so-called "nobuseteeth type raster - distortitem '
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defl ecti OntE@pNﬂ?ﬁmsstaﬁdbﬂﬂyarrw &N anti-paraliehidanepérediode, DQ;| bdds a

source of %etu'lgr Séonﬁ?ﬁ'&eﬁ' rga ong' lﬁtegrated circuit. A series arrangement
5 of retrace capacitors C2 and C3 is coupled in parallel with

transistor Q2 and diode DQ2. A deflection winding Ly is coupled
in series with an S-shaping trace capacitance Cg and with a
linearity inductance Lppn, forming a circuit branch that is coupled
in parallel with each of transistor Q2, diode DQ2 and series

10 coupled retrace capacxtors C'Z,and C3, to form a retrace resonant
circuit 100, during horizontal retrace. '

A phase control stage 101 that includes a horizontal
oscillator and a phase detector, not shown in detail in FIGURE 1, is
responsive to a horizontal synchronizing signal Hg. Signal Hg is

15 derived from, for example, a video detector of a television
receiver, not shown in the FIGURES and is referenced to a common
conductor or ground potential. Capacitors C2 and C3 form a
voltage divider to obtain a sample, low amplitude retrace voltage
V4a that is referenced to the common conductor or ground.

20 Voltage V4a is applied via a coupling network 101b to a second

.. input .101a of .stage 101 to synchronize retrace- pulse: voltage V4 to
synchronizing signal Hg. Stage 101 applies, via a conventional |
driver stage 102, a switching voltage V1 to the base-emitter
junction of transistor Q2 for producing a base drive current at the

25 horizontal frequency fy. Voltage V1 is also referenced to the
common conductor or ground potential.

A switched raster distortion correction circuit 200,
embodying a feature of the invention, includes an E-W control
circuit 300 that controls switching' timing of a bipolar, switching

30 transistor Q1 of a flyback circuit 251. A primary winding W1 of a
flyback transformer T1 of circuit 251 is Coupled between a source
of a B+ voltage and a collector of switching transistor Q1. A
flyback capacitor C1 is coupled to a junction terminal Wla,
between transistor Q1 and winding W1, to form with winding W1

35 a flyback resonant circuit 99 of circuit 251.

In carrying out an inventive feature, a secondary
winding W2 of transformer T1 is coupled at a terminal W2a to a
driver stage 201 of transistor Q1 to supply power to stage 201.
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5.. frequency that is related to a first deflection frequency. A retrace
resonant circuit, includes a deflection i nding anq{a f ig
capaci tance. A suppl y inductance is coupled to a source ?H?gn T HAS BEEN
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circuit.

ourrent T supplyfenergy 2 ST ion LitCit 950! S KGHaR0°Gr8hie §gcond main
and 100 have the same resonant frequency, 44 KHz. Therefore,

resonant circuits 99 and 100 can be coupled in parallel without
changing the resulting resonant frequency of circuit 100.

15 FIGURES 2a-2g illustrate waveforms useful for
explaining the operation of the circuit of FIGURE 1. Similar
symbols and numerals in FIGURES 1 and 2a-2g indicate similar
items or functions. Transistors Q1 and Q2 of FIGURE 1 are in
saturation during a trace interval, t6-tl', as illustrated by

20 waveforms of FIGURES 2a and 2d_'sho.win'g' drive .voltages V1 and

: . V3, respectively.~ An upramping -trace portion of a current il of -
FIGURE 2c flows through series coupled transistors Q1 and Q2 of
FIGURE 1 to ground. Deflection current i3 of FIGURE 2g flows
through transistor Q2 of FIGURE 1 to ground. Negative portions of

25 currents il and i3 flow through the respective integrated diodes

' DQ1 and DQ2 of transistors Q1 and Q2.

Deflection transistor Q2 is turned off at time tl of
FIGURE 2a to initiate a retrace interval t1-t6.. Current i3 of
FIGURE 1 flows then through capacitors C2 anc C3 to produce
30 retrace voltage V4, as shown in FIGURE 2f. A feedback path
" formed by a resistor R14 of FIGURE 1 couples voltage V4a in
capacitor C3 to E-W control circuit 300. A diode D2 coupled across
capacitor C3 clamps the trace portion of voltage V4a across

. capacitor C3 to ground potential. E-W control circuit 300 of

35 FIGURE 1 generates a drive voltage V3 at the base of transistor QI
to turn off transistor Q1 at a controllable instant that occurs

~ during a portion of the retrace interval, interval t2-t3 of FIGURE
2d, as explained later on. The amplitude of retrace voltage V2 of
I S —
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2.5 conducting termnal of the second sw tching rreans and igs. decoupl ed
by the second switching neans fromthe sugpl y ACt g S SHEET

FIGURE 1 illustrates a deflection circuif~“éenbodyi ng arr ¥ 1S PP A %EE" ;
iqivention that includes an outsi de pi ncushl on 3 0 correcti

FI GURES 2a- ' at |

of the ci ?Cé?gﬂc;#t‘ # ° e\lAﬁt "o sLia ied By sup;ggg?ﬁﬁagérﬁ g@o 2;8.:; C_’n .
defl ection md&pumdealtrboﬂyvargauons innaheestass pef tcasfduchion rofe transistonat

i ncl udes Oufﬁ e ﬁxcggg@siy %ggt%aﬁﬁgﬂowmrrsamaanaff

A horizonta ept | on CI rcuit an aspect
of the i nveRUIIEAt % o deansayor 2t geplenisheyy anezgy| H?FSFﬁ "? oﬁengﬁﬁ’pl e, an
FS col or5 catftede rep0.t ube. (CRT) type.

Flyback current il is split into a first portion, current
i2, of FIGURE 2e, having a small arhplitude, flowing through
transistor Q1 and capacitors C2 and C3. The remaining portion of
current il flows through capacitor C1. Current i2 is modulated by

10 the operation of transistor Ql to obtain amplitude modulation of

' vertical rate, parabolic shaped envelope of retrace voltage V4 and
of deflection current i3, required for correction of E-W raster
distortion, as shown in the waveforms of FIGURES 2f and 2g at the
nght -hand side.

15 From top toward the center of the raster, the turn-off
instant of transistor Q1 of FIGURE 1 is increasingly delayed, from
time t2 to time t3 of FIGURE 2d. This causes an increasing amount
of current i2 to flow into deflection circuit 250 to produce
increasing amplitudes of retrace voltage V4 and of deflection

20 = current i3 of FIGURES 2f and 2g, respectlvely From the center to

..ot . the bottom of the raster, the: turn-off instant of transistor Q1 is
increasingly advanced from time t3 to time t2 of FIGURE 2d. As a
result, decreasing amounts of current i2 of FIGURE 2e flow into
deflection circuit 250 of FIGURE 1 causing decreasing amplitudes

25 of voltage V4 and current i3. In this way beam positioning or
pincushion distortion error is corrected.

During interval t4-t5 of FIGURE 2e, negative current i2
flows from deflection circuit 250 to flyback circuit 251. Negative
current i2 is proportional to positive current i2. Energy losses in

30 circuit 250 are replenished in accordance with the sum of the
positive and negative portions of current i2. The negative portion
of current i2.is produced by negative current il. Negative current
il supplies retrace energy that circulates into winding W1 and is
important for proper operation of deflection circuit 250 and for

35 high, or ultor voltage generation, produced via a tertiary winding
W3 of transformer TI1. | '

Control circuit 300 includes a drlver transistor Q3
responsive to an E-W modulating current iD6 coupled via a diode
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AGBEASOOX01. Circuit 250 includes a switching transistor
at a horizontal frequency f[err] that is_about 15.7% KIAZg
standard and an anti-parallel danper di o@e D2, botlTH
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voltage VS5 in capacitor C8 of about 35 volts peak-to-peak. An
upramping portion of voltage V5, shown at the left side of FIGURE
10 1, is used for phase modulation of a leading edge of voltage V3,
' during interval t2-t3, shown in the FIGURE at the left side of

'FIGURE 1. A diode D5 and a resistor R5 couple voltage V35 in
capacitor C8 to the base of transistor Q3 for providing a base
current drive and determine, in part, by way of peak voltage

15 rectification, a DC, average value of voltage V3.

' Assume, for explanation purposes, a situation in whxch
no current flows through diode D6. It follows that diode D5
discharges capacitors C7 and C8 until voltage V5 is smaller than a

_ " minimum, threshold voltage, REF, required for turning on

20 transistor Q3 as shown in the waveforms of FIGURE 1. As a

" result, transistor Q3 remains turned off throughout retrace,
voltage V3 remains positive that causes transistor Q1 to be
conductive throughout retrace.

Increasing charge current iD6 that ﬂows through diode

25 D6, produced in a manner explained later on, level-shifts the
entire waveform of voltage V5 closer toward threshold voltage
REF. The retrace portion of voltage V5 that exceeds or crosses
threshold voltage REF, produces a current that flows through
diode D5 and resistor R5. The result is that transistor Q3 is

30 switched into saturation and produces the leading edge of voltage

' V3 that turns off transistor Q1 at an instant that is controlled by
the magnitude of current iD6.

A capacitor C6 has a first terminal ‘that is coupled

between diode D5 and resistor RS and a second terminal that is

35 coupled to a collector terminal 250a of transistor Q2. During
retrace, capacitor C6 charges approximately to the peak voltage of
voltage V5 to supply a base drive current in transistor Q3 that
keeps transistor Q3 saturated, until the end of retrace, as shown in
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receiver, not shown in.the FIGURES and is referenced to a [cOMSoSHEET HAS BE: |
conductor or ground potential. Capacitor<7 €2 and C3ROAM3&,263 REPLAGHR
divider to obtain a sanple, |ow anplitude retrace voltage syt L hat i s
referenced to the common conductor or ground. 2 O Voltage V4a is applied
via a couplthegwaetfuenk ofOibltage V6 ecH KFIGURE ilnpuAt 1thd emf oft megrace)l to

2 co o ' Sl o |
Sl age 28'12?ggbﬁ%@é‘?%?ﬁhgs%aéﬁ%%%?ﬁ%n§| Sdties amrafUet) of ReStcl RS, BT
vol tage V1 diede He4passapacitorC16, a resistor oR 141 and awindingr W2, mbrtifeoduci ng

a base drivg gnit’ prédidest fRe 2Railin®rédgdicl violageend tol eirn-off/ol tage V1 is
al so re%}erenced to t common conductor or ground potential.

A swit ched FARI&IOTGi P or tion correction circuit 200, embodyi ng a
feature of the inventDaring metrades capa€itdy o0b6ris chargeditocai negatvehat

I yback ci ralAESTid Raie DS bR Resiot k17 "Dolifle, BRERSICIEC, ST 20 T
of circuit disdhirgedovid addiededd?, a senistor R4, a dliode &%éntﬂa{yéi%tﬁﬂ a
col l ector qf 19WdLChbPorse' ‘Bﬁ'ﬁiﬁ&%h@%as@-exgitm{ | yPapdnsiHRC PR Basei S
coupled to a junction termna {a, ., Dbelween,transistor and ndi ng
WL, t ol Por urret Wifntrangister Q% 15 supphicd viasiaries ctQ“IPiE&trQ?@Sths cui t
251. ~and R3 to keep transistor Q1 in saturation during the trace
interval. Thus, the turn-off instant of transistor Ql is modulated
by the amount of charge current iD6 flowing through diode D6. A
higher charge current iD6 level-shifts voltage V5 in a positive
15 direction and causes transistor Ql to turn-off at earlier time t2. A
smaller chargé current iD6 i_ncreasingly delays the turn-off
instant, toward later time t3. ' .
The differential amplifier that includes transistors Q4
and Q5 generates current iD6 to charge capacitor C8. In the
20 amplifier, a vertical rate parabolic, E-W drive voltage VP is
applied to the base of transistor Q4, produced by a vertical
deflection circuit 210 in a conventional ‘'manner. A feedback
portion of voltage VQS5, developed in an. integrating capacitor C13
at the base of transistor Qs, is coupled via a resistor R14 and an
25 integrating capacitor 13 from vbltage V4a in capacitor C3 and is
indicative of a magnitude of deflection current i3. A second
portion of voltage VQS5 is developed via a resistor R15 from circuit
210 to provide trapeze correction. Charge current iD6 that varies
in a vertical rate is supplied via the collector of transistor Q4 and
30 via diode D6, only during the trace interval, when transistor Q2 is
saturated and voltage V4 is zero. ,

_ Diodes D7 and D8, coupled in series, limit the voltage
across a capacitor C12 coupled in parallel with a collector load
resistor R12 of transistor Q4. Therefore, diodes D7 and D8 also

35 limit voltage V5 across capacitor C8 to prevent transistor Q3 from
being turned on prior to time tl, when the leading portion of
voltage V2occurs. Diode D6 is nonconductive, during retrace, to
isolate the low voltage differential amplifier, formed by

-
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In carrying out.an inventive feature, a secondary W na-ng- 2 of

transfornmer Tl is coupled at a termnal Wa to a dri eTHiSt&thETZ}NS 8k
transistor QL to supply power to stage 281 RCA 861263 REPLAGED N
-4 _ The emtter of transistor QL is coupled via a corremnt—ttitt

resistor RL to the collector of transistor 2 of circuit 250. An anti -
paral | el daransistarod@4 DDid i @Scupm eretrasenwpulse A4 con |whicky vollage Vienitter

?fer Enr ﬁgls' W?rs(légk rﬁgeénfﬂ\e/\zﬁgggavdﬁzﬁcﬁﬁra(!?g?s tg'h%i‘géds duting tP4d¥ gérbet veen
establishing the turn off instant o transistor Q1, during retrace.
Transistors Ql and Q2 are protected against excessive
5 currents by resistor R1l, and by a series arrangement of diode D3
and resistor R4, that is coupled between the base of transistor Q3
and a junction terminal, between resistor R1 and transistor Ql.
When a voltage across current sampling resistor R1 that is coupled
in series with transistors Q1 and Q2 exceeds the sum of the
10 forward voltages of diode D3 and of the base-emitter junction of .
- transistor Q3, transistor Q3 turns on and reduces the current flow
in transistors Q1 and Q2. Deflection linearity is, advantageously,
not degraded by resistor Rl because resistor R1 is outside
deflection circuit 250. :
15 Transistor Q1 operates in a common base mode during
current inrush. When the B+ voltage is initially applied to the
~ circuit, transistor Q3 is in cut off. Consequently, the base of
transistor Q1 is coupled to the B+ voltage via resistors R3 and R2,
- winding W2, diode D1 and winding W1. When transistor Q2 starts
- 20 the switching operation, transistor Q1 conducts in common base
" mode until a rectified trace voltage, developed across a capacitor
c9, supplies sufficient base current via resistors R2 and R3 to keep
transistor Q1 in saturation. |
The circuit that includes diode D1, winding W2 and
25 capacitor C9 is coupled between the collector and emitter of
transistor Q1. When a flyback voltage across transistor Ql
exceeds a sum of the voltages across capacitor C9 and across
* winding W2, that is 350 volts, flyback current flows through diode
D1, winding W2 and capacitor C9 into deflection circuit 250. This
30 . causes an increase of voltage V4 and subsequently a limitation of
the collector-emitter voltage of transistor Q1 to 350 voits. Thus
the E-W control range is limited by such over-voltage protection
circuit. Advantageously, .the over-voltage protection for transistor
Q1 allows the use of a transistor with a lower voltage rating than
35 transistor Q2. '
The total flyback capacnance of flyback transformer
_T1 includes capacitor C1 and capacitor C7. A capacitor C5 coupled

between the dotted terminals of windings W1 and W2, terminal
//’_—: . . .

heet Has Been Replacet

i




transi stor QL and a cathode that is coupled to term nal Wa, t oget her

w th wi nding W2, provides an inrush current path and cngg% LT A s,
protection for E-W switching transistor-gF. - RCA %6,‘ %ﬁ?&gﬁ‘? Loz
cisrcuits 99 and 100 are parallel coupled by 10 transisto _ ARED }
controll able portion of the retrace interval to supply energy to

def | ecti on Wilacudoe25(bt cBatibatet toi thaiflgb&ck time dedadd theydlybacksane
resonant | AR Ucrdd KiPackdITEIR" fow, | 1t BESHER! FGUAA HodelRrand 100

can be couple the resulting resbnant
“frequency dhabuqmcmxoﬁ 1a§vantageously. rpdmsmzaoggmq impedange of

wavef orms  geftorf letage sﬁﬁfﬁlyﬁlﬂ(ﬁgeﬁ 98¢ By | Winding! W3¢ 4ccdl high FI GURE
1. Sim haneral’s in Fl GURES 1 and 2a- 2g|nd|ca

ar
simlar”® beamee,}ér%t}t FﬁﬁétMons Transistors QL and @ of FIGURE 1 are in
saturation during a tFEGURBt2rilhistratésta’ deﬂecmbhuefrcaitednﬂ;odgdn waveforms

A upr ampi RO PEL E<Best B i ‘*“%WR ARES Rl o har P FIGERIE 1Y,
seri es coupmb thendifferences) nated drelow. Slmxhrasmmmlmagdonnmerals
e e o0 BUFICURER. 8 B g o ket gkt 4 0BALRE, 2 o
t_hroEEhe)t he ?espect i \%RFn?’é‘BF‘gFE‘&"Gl BﬁiI&Uié 3 provsides ﬁonzontal
deflection in a CRT, Philips 45AX type A66EAK(00XO01, which
requires both outside and inside pincushion correction. An inside
pinc'ushion correction circuit 240 includes a coil L1 that may be
variable for adjustment purposes, a capacitor C15 and a retrace
15 capacitor Cl4. Series coupled coil L1 and capacitor C15 form an
~ arrangement that is parallel coupled to capacitor Cg, during the
trace interval via transistor Q1. Coil L1, capacitor Cg and capacitor
C15 form a trace resonant circuit that is tuned to, for example, 12-
14 KHz, that is higher' than the trace resonance frequency, of
20 _about 6 KHz of winding LH and capacitor Cg. Thus, a current i4 in
| coil L1 has a higher degree of "S" shapmg than deflection current
i3, as shown in the waveform of current i4 in FIGURE 3. Current
i4 is generated by a voltage V7 developed across capacitor Cs.
Current i4 is modulated by the retrace voltage across transistor
25 Q1. This retrace voltage is the difference between voltages V2
and V4 and, therefore, is amplitude modulated by the outside
pincushion circuit of FIGURE 1. Retrace voltage V4 of FIGURE 3 is
of opposite phase to voltage V7, resulting in a modulation of
current i4 and of voltage V7. Thus, a low flyback voltage across
30 transistor Q1 produces an increased amplitude of each of current
i4 and voltage V7 and, in turn, more "S"-shaping of deflection
current i3. Similarly, less "S":shaping is obtained at a higher
‘amplitude of the retrace voltage across transistor Q1. Retrace
capacitor Cl4 provides a current path for current i4 during
35 retrace to prevent increased coupling between flyback
transformer T1 and deflection circuit 250.
The circuits of FIGURES 1 and 3 may be modified for
operation at a horizontal deflection frequency 2xfy. In this case,
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DQL and DQ2 of transistors QL and . Def |l ecti on

transistor 2 is turned off at time tl of FI GURE 2a t g 'mitrate-a -
retrace interval t1-t6. Current i3 of -10- FIGURE R(IAO&SZ? FEN Errough Sii.
capacitors C2 anc C3 to produce 3 0O retrace vol tage V4, shmﬂE LAC GURE [_

2f. A feedback path formed by a resistor R14 of FIGURE 1 couples
vol tage Vigni MOS trarfsiftae] lifstead bp £-Bipodat nrinsistocuimapObe wilizede D2

coupl ed acros t,0 t
corose. - aS°rapsisteb Qs+ ANIAG: int%o%@‘?bv"ﬁé%h?%ﬁg A tage e
35 Fl GJREeducmhenamescncuIm\d FiG S\B and Bhe TFhiseisosotbeppysetby Q1

to turn off t tyqal l4gbl | Sedriple, t
tori g a poeEbapAng! Sircts 50 4RI ofPlMBr irh mm‘é%éﬂ%‘é‘“g

2d, as %xplaalsmﬁcé‘t"érl’@ﬁloqh%‘e dothace. JEansistar; er cFég R of
current dependent energy transfer from deflection circuit 250

back to deflection circuit 251.
In accordance with another inventive feature,

transistor QI is coupled between resonant circuits 99 and 100

10 such that the collector of transistor Q1 is coupled to resonant
circuit 99 via a current path section Qla that excludes the emitter
of transistor Q1; whereas the emitter of transistor Q1 is coupled to
resonant circuit 100 via a current path section Qlb that excludes
the collector of transistor Q1 and the common conductor. The

15 result is that when, during retrace, transistor Q1 is nonconductive,
resonant circuits 99 are decoupled from each other by transistor
Q1. Therefore, advantageously, when transistor Q1 is '
nonconductive, resonant circuit 99 does not cause a distortion in
the waveform of pulse voltage V4a in capacitor C3.

20 - The waveform of .voltage V4a in capacitor C3 is

~ coupled to 1nput terminal 101a of stage 101 via network 101b in

a manner that bypasses transformer T1. Both capacitor C3 and
stage 101 are referenced to the common conductor. Thus, by
decoupling circuits 250 and 251, the waveform at terminal 10la

25 is not distorted by beam current loading in transformer T1 and E-
W modulation and, hence, more accurately represents the timings
of deflection current i3 to provide more accurate phasing or
synchronization in stage 101.
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S- Fl @B’éhB&Ha&Bﬁa Eépiao;ed or stabilized by supply voltage B+ and is

| ndependent of the state of conduction of transistor q
Fro_mtlmat_lo |I transi stot - QllstuRne?d8ﬁﬂ63 current
i2 1in transist eni shes energy |l osses in resonanyj?fr ~—e£-ClLL 100,

Fl yback current il is spl it into a first portion, curren HIS Srigy HAS Bfen
FI GURE 2e, WHWTJSaCEMWIMEPNS:i t ude, fI ovm ng t hrough trarBEELtﬁ@EDQl an

capacitors C2 and C3 Th r ows
t hr ough capaC| t or Cl % t@g%‘) Qiéﬂ’g uﬁﬂ} Qjcypgratj);sc%%rﬁﬁhs% { i of
transistor QL to obtd ﬁ°5¥ﬁﬂ |°tfuéleflfﬁ5dml‘d’tt| 88“8* at \%?f?‘ﬁ’rﬂ ncyat

par abolic §§1%e;§§egn\(§l SPfrst§ deflection \fggglﬂ-g@ yy4 and ~ of deflection
current i3, required for correction of

shown in the wavef or s T6ITagp CrieRant Sﬁﬂ“ﬁg(gébfhémlmimg r?sg {ﬂ#gh%ny de. 1
S ' wmdﬁingLHQDaﬁcDVﬁrfd'st hetaeet eapaditaroe (€2)er, the turn-of f

I nstant of transi st or, %u lfGaJﬁQEm:bu't sdﬂbﬁ&eé‘éltﬁgé y(Bq‘_e)I ayed, from

' a supply inductance (W1) coupled to said source of
input supply voltage for developing at least a portion of a flyback
pulse voltage (V2) in said supply inductance;’

first switching means (Q2) responsive to said first
input signal and coupled to said retrace resonant circuit and to
said supply inductance for generating a deflection current (C3) in
said deflection winding and for developing at least a portion of a
first retrace pulse voltage (V4) in said retrace resonant circuit
during a retrace interval of a given deflection cycle; |
) a source (LV) of a modulation second input signal (VP);
-and characterized in - that
second switching means (Q1) responsive to sald first
- and second mput signals and coupled to said supply. mductance
and to said retrace resonant c1rcu1t for decouplmg said supply
inductance from said retrace resonant circuit and to develop said
flyback pulse voltage at a first main current conducting terminal
(collector of Q1) of said second switching means and said first
retrace pulse voltage at a second main current conducting
terminal (emitter of Q2) of said second switching means, during a
controllable first portion (t3-t6) of said first retrace pulse voltage
that occurs when said supply inductance and.said retrace resonant
circuit are decoupled, the controllable first portion of said first
retrace pulse voltage varymg in accordance with said second input
~ signal.

2. An apparatus according to Claim 1 characterized in
that sa1d first main current conducting terminal (collector of Ql)
of said second switching means (Q1) is coupled to said supply
inductance (W1) at a point (Wla) remote from said retrace
resonant circuit (100), and said second main current conducting
terminal (emitter) of said second switching means is coupled to

* [ L M K *
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time t2 to time t3 of FIGURE 2d. This causes an increasing anmount of

ol o o PN P21 P i

Ft GURES 2f and* 2d, respPecfively. Fromthe center to t he RER{tADEDOS t’ym
raster, the.turn-off instant o rapsi st ' o E;%'ﬁ? T .
advancéd f?adfh f?%c? gqsgn?prEClE’f‘zlSléf Qél-%ﬁén%(lifs})sa)aremdt 1r esul %zt,;ur

decr easi ngsuppint tndifctanceent i 2 of FIGURE 2e flow into - defl ection
circuit 250 of FIGURE 1 causing decreasing anplitudes 25 of voltage V4

and current i3. In this yway beam positioning or . pipcushi on di.stortion
error is corrected. a An apparatBs a‘t‘iﬂfar‘fﬁﬂgitﬁt Llgim 11'49{‘131'3(91‘31?? RE 2e,
negative ctidtepiid decond switehing r mieads§ (@) i forms,r during?238id dfifdtyback
circuit 251, Negapi,v .qurrent .12 j 00" 1. | o] Li L Ve :aurrent
i 2. Energ?of%g'gegﬁi'fp)?» B htgct} c‘ﬁﬁ?é%éaﬁggﬁ e% éﬁ?@ﬁgéeénbggi%ér%aﬁ%g with
the sum ofupply inductaesi (W) aand nsajdt iretrager resonandf cirguied1002.  The

negati ve portion of current i2 is produced by negative current il.
Negative current I 1 supplies retracg ener that circul ates,into
‘winding W and i's 4 AfpdPParatus acenTding @pgléfmo:’t afagtedzed ohy-

circuit 259 gR®akRr capaditaiied(CIOr coupbed ol saiik syppdy ainductapcodWdd via a
tertiary vvw dtlorxl'gl a flybac %Esgﬁgﬁ]tSfc?rrcﬁ (]Z-g'l) that is coupled via said

second switching means (Q1) to said deflection winding (LH)

during a second portion'(tl-t3) of said first retrace pulse voltage

(V4).

5. An apparatus according to Claim 4 characterized in
that said resonant circuits (100, 251) have, each, substantially
equal resonance frequencies.

_ 6. An apparatus according to Claim 4 characterized in
that a resonance frequency of a combined resonant circuit that
includes said supply inductance (W1), said deflection winding (LH)
said first retrace Capacitance (C2) and said flyback capacitance
(C1) is substantially the same as that of said retrace resonant
circuit (100), alone.

7. An apparatus according to Claim 1 characterized in
that said supply inductance (W1) comprises a primary winding of
a flyback transformer (T1) having a second winding_(W3) that is
coupled- to an ultor voltage power supply (220) that is energized
by a high voltage developed in said second winding of said
transformer, said ultor voltage power supply forming a load that
varies in accordance with a beam current (iggaym) variation.

8. An apparatus according to Claim 1 characterized in
that said second switching means (Q1) operates in a conductive
state during a first portion (t3-t6) of said first retrace pulse
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Cantrol circuit 300 includes a driver transistor B responswe to an

5 o o AT IIMII}BMLsdt "G00, G 56 PR SEGE

vel tage across winding V& is rectified via dlode DQL of t r REPLACED QL
that is coupled in series with diode D1 for producing tg;\ SuU
across a cupHageofVé4d ard abo@ mcoadugtwpeq&t«r e@“ﬂBg saigh finsé POEIGR| on of

transi storg1Q3)aed SAidoifist M fedtdce3Pilse voltage. During flyback, a
fl yback vo tage across winding W2 is

9. An apparatus accordmg to Claim 8 characterized in
that said second portion (t1-t3) precedes said first portion during
‘a given retrace interval (t1-t6).

10. An apparatus according to Claim 8 characterized
in that a retrace resonance frequency of said retrace resonant
circuit (100) is maintained substantially the same when said
second switching means (Q1) is conductive and when said second
switching means is nonconductive. |

11. An apparatus according to Claim 1 characterized
in that said supply inductance (W1) comprises a winding of a
flyback transformer (T1) that is decoupled from said retrace
resonant circuit (100) by said second switching means (Ql) when
said second switching means is nonconductive and that is coupled
through said second switching means to said retrace resonant
circuit when said second switching means is conductive.

12. An apparatus according to Claim 1 characterized
by, a phase-control-stage (101) responsive to said first input
signal (Hg) and to a feedback retrace pulse voltage (V4a) that is
coupled from said retrace resonant circuit (100) in a manner that
bypasses said supply inductance (W1).

13. An apparatus according to Claim 1 characterized
in that said second switching means (Q1l) is coupled in series with
said first switching means (Q2) during a trace portion (t6-t1') of
said given deflection cycle. '

14. -An apparatus according to Claim 1 characterized
by, a trace capacitance (Cg) that is coupled to said deflection
winding (LH) to form a first. trace resonant circuit during a trace.
interval (t6-t1") of said deflection cycle and a second trace
resonant circuit (240, Fig. 3) that is coupled to said trace
capacitance to provide an inside pincushion distortion correction.
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vel tage divided by capacitors C7 and C8 to obtain a flyback vol t age V5
i n-capacitor C8 of about 35 volts peak-to-peak. An . upranpi ng portion

of voltage V5, sh de of 1-GURE 1 OR(A BE:263ed for p phase
nmddul ation of a | I“]g"w‘m“ml“ tage V3,  during |n'ffﬂ6\&4n.étizﬂ E
shown in the FI GU afte t § s1de of FIGURE 1. Ajdi odeg § EN
resistor R5 couple voltage V5 in capacitor C8 to th

t f d
bart. by way of penk 1o L%Sﬂe%&mscecﬁl‘%b? fo Clath VIIARSERLRS, 7
vol t age V5in that Peach of said fixst (R2) apd $80omgn 4Q13nswitching aneanssi tuat i on

in which op erﬂ@:sClatr@nhoﬁhéﬂﬁalt int@u%dd'vﬂﬁﬁ'eﬁﬁ sdid Eé&dmvss& érmg ode D5
di scharges c acitors C7 and until val lt”?’o sa} Is snmaller t :
r

mi ni mum t AP I*EFW?%g%"“?@ducrtéYﬁu rFRtFRAF G AnsRrval, atnanst or
@B, as shovnsiantt tleatwaraefesr as of vértiddRErdte parabolic maaaert thatr ansi stor B

~remains tur Q&g ]{) Q%gp&ljt gﬁh;ﬁsgcg%{ﬁﬁt}%t age V3 renmi ns positive

t hat cause ran5|s t hroughout retrace.
I ncreasing charge current iD6 that fl ows through diode 25 D6, produced in

a manner expl ai ned | afgr é;ﬁié?éﬂ&h'a&ér&lﬂg to Cldhf T ChiRNaErZEHOT
vol tage V5 closer toward thre vol
by, means (84 Q5) responsive to a signal at a vertical rate (VP)
for producing a control signal (V3) at a control terminal (base) of
said second switching means (Q1) such that a phase of said control

signal varies in accordance with said vertical rate signal.

mal

17. An apparatus according to Claim 1 characterized
by, a second retrace capacitance (C3) that is coupled in series with
said first retrace capacitance (C2) to develop in said second
retrace capacitance a second. retrace pulse voltage (V4a) and a

. phase-control stage (101) having an input (101a) coupled
- between said retrace capacltances in a_manner that ‘bypasses said
" supply inductance (Wl)

18. An apparatus'according to Claim 1 characterized
by, a control circuit (200) that is referenced to a junction terminal
(250a) between said first (Q2) and second (Q1) switching means:
for generating a control signal (V3) at a control terminal (base) of
said second switching means wherein, during a trace interval
(t6-t1") of said deflection cycle, said junction terminal is at a
constant potential and wherein, during said retrace interval
(t1-16), "a retrace voltage (V4) is developed at said junction
terminal.

_ 19. An apparatus according to Claim 1 characterized
by, a load circuit (220) coupled to said supply inductance (W1)
and energized by said flyback pulse voltage (V2) wherein said
second switching means (Q1) forms a high impedance that reduces
mouseteeth distortions by reducing energy transfer from said '
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REF. mmm vol tage V5 that exceeds or crosses

t hresh produces a current that flows throuh di ode D5
and re§ m “Hﬂﬁm‘l sult is that trah$i-stor B iRCA BRaFfTy

sat uratoncand produces the | eading edge of voltage

transistor QL at an instant that is controlled by L8 T8

CurrfanéI | Ptrace resonant circuit Al@A)paoi said (tﬁadasxrauin,rdurmgrsa | jd
coupl e t |o and resistor R5 and a second term nal that' S
35 couplrg a?% \gﬁg%hvgéctor%%rm nal 250a of transistor . During

retrace, capacitor C6 charges approximately to the peak voltage of
vol tage V5 to suppl 2@ bage @bpatatwrarc@a%dmg thaCtaish Ol &Rarabedrized  keeps

transistop QSmse""atns 019, rr.esponswee S8 k&l iA5E sfEna"EHY) dhd to
said first retrace pulse voltage (V4) for generating a control signal
(V1) that is coupled to a control terminal (base) of said first -
switching means (Q2) to form a phase-control-loop, wherein said
second switching means (Q1) decouples said flyback pulse voltage
(V2) from said control signal generating means.

21. An apparatus according to Claim 20 characterized
in that said first retrace pulse voltage (V4, V4a) is referenced to a
reference potential (GROUND) of said control signal generating
means (101). | '

22. An apparatus according to Claim 1 characterized
in that said first (Q2) and second (Q1) switching -means are
coupled in series, during a portion (center of trace to tl1") of a trace
interval of said deflecuon cycle and wherein said supply
inductance (W1), said ‘second ‘switching means (Q1) and said
retrace resonant circuit (100) are coupled in series during a
second portion (t1-t3) of said first retrace pulse voltage (V4).

23. An apparatus according to Claim 1 characterized
in that said second switching means (Q1) decouples said first
retrace pulse voltage (V4) from said supply inductance (W1) and
said flyback pulse voltage (V2) from said retrace resonant circuit
(100), during said controllable first portion (t3 t6) of said retrace
pulse voltage :

24. A deflection apparatus with beam positioning
error correction, comprising:

a source of a first input signal (Hg) at a frequency that
is related to a horizontal deflection frequency; '

a retrace resonant circuit (100) including a deflection
winding (LH) and a retrace capa'citance (C2),
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-7~ —the waveform of voltage V6 of FIGURE 1. At the end of retrace,

capaci t or a series arrangenment of resistor RS, a .
di'ode D4, E .& E‘ﬂﬁm resi stor RiV6and wi ndi B A ﬁ%é:SHBH HAS BEENG
that pr oduc Isng =edge of voltage V3 to turn-of

EPU\GEB' stor;
During retrace, capacitor Cl6 is c &
negat ive vol t age firsa aadsmm' BSvitch (Ql)esrespomsmgno I}.mdnﬁlrsir ace, it
'S dii 360 rsgggal\”a?lcf @‘ﬂ@d R s3id &% r%nﬁ)tdb%’ﬁlp‘l’oi‘nd resistor
R17 for reverse e

ase-emtrer o st,or
current of gENgRAtiRE oR. flﬂ@"éﬂlpﬂleﬂ,fﬁtlﬂ“a w#@s?@uﬁnea%fﬁ%ﬁ%ofm

and R3 to kepydihgansdshoretticd pulsé uveltage (Md) nin tshid t rearace resonamt erval .
Thus, the tyrn- o f instant of transistor QL is nodul ated by the-

anount of @rﬁ‘éﬁ‘b‘ »current iD6 flowing through diode D6. A hi gher
charge current iD6 | eweflybiack t resonantgeiremiti (251 pdschidiag 28 supply ecti on

char go. cur ABHECTASEe, CFE. IBr EbbraHng s %"#&?ﬁ PR Voltagd' (V) inST0 o r
| ater tine sagd supply inductance;

_ a source of a second input s_xgnal (LV) at a frequency
that is related to -a vertical deflection frequency;

means (Q4, Q5) responsive to said first and second
input signals for generating a control-signal (V3) at a horizontal
frequency that varies in accordance with said vertical deflection
frequency; characterized by '

a second transistor switch (Q1), coupled in series with
said first transistor switch (Q2) during a trace interval (t6-t1') of a
given cycle of said horizontal deflection current, said second
transistor switch coupling said resonant circuits during a first
period (t1-t3) of said deflection cycle and decoupling said
resonant circuits durmg a portion (t3- t6) of a retrace interval of
said deflection cycle, the ‘rétrace intérval portion varying in’
accordance with said control- signal, such that during said retrace
interval portion, said flyback pulse voltage is developed at a first
main current conducting terminal (collector) of said second
transistor switch and said retrace pulse voltage is developed at a
second main current conducting terminal (emitter) of said second
transistor switch. | '

25. An apparatus according to Claim 24 characterized
by, a protection circuit (D1) responsive to a voltage (V2) that is
developed across said second transistor switch for generating a
current that causes an increase in an amplitude of said retrace
pulse voltage (V4) when an over-voltage condition occurs in a
manner to protect said second transistor switch (Q1) against said
over-voltage condition.

26. A television deflection apparatus, comprising:

dThis Sheet Has: Been Rep lace
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The differential includes transistors . and b
gener at es cur m w ‘ ’iﬂr ﬂe capacit C8 In th » i
vertical rate l! IZ drive vol ?{age VP is RC@ a W e TI%%@&
of transistor 4, produced by a vertical defl ectionfcirculy in_af
conventi onal manner K, f : tds I vehgred in
an integrating capamtho %%b%? a first m?)‘?ft %gggpéﬁstc)r gﬁ?st%‘ §? iﬂl's coupl ed
via a resi &t gelated émdaaﬁrStZdQﬂlCﬁtlégr fraqugnedpaci tor 13 from vol tage Vda in
capacitor C3 and is a retrac8di&sdnane @ifrcaurr@g:g ,udeclatlinief 4 egéflestion' r ent

trom o routtnding (L3 44¢ h SirskFellE dabac tﬁ;%?ed et ge current D6

Charge current iD6 -

that varies . inasoardé odl an ainput ssupply! vellage {B+#) col | ector of
transistor 4 and 3 ' i the al, when
transistor Q is % sgﬁ:&i@%@&ﬁ?e ﬁ%g‘%{‘)ﬁgﬂ t|2’ers%{"ﬁ%%lﬁ-gé o

Di odes D7 mpluDBsuppiwpIVeﬂtage,serl es, limt the voltage across a

of Pt fane! stor CQZ”p'Tegr‘*es?oW{‘eP 4, sl 409 | spbhsiato saig fige st or 2
acr oss capé&P‘t"orﬁ@Qlt @ngr gpuple r‘8n§%d( JrPUuBges ;mnant c“ﬁ\é’i‘nﬁ“&u%ed on

prior to tisaRl tdu pd@emdmaheadfdlg gemerating o4 deflection! tapeny2(IB)cins.

D ode D6 '%al ncfe%ecq incﬂﬂ P iRt Atface! %ulse voltage (V4) in said
first retrace capacitance, and a flyback pulse voltage (V2) in said -
supply inductance during a retrace interval of a given deflection
cycle;

a source of a modulatlon second input signal (LV)
characterized by
second switching means (Ql) responswe to said first
and second input signals and having a first main current
conducting terminal (collector) that is coupled to said supply
inductance via a current path section (Qla) that excludes a
- common . conductor (GROUND) and a second main current:

conducting terminal (emitter) of said second switching means, said
second main current conducting terminal being coupled to- said
retrace resonant circuit via another current path section (Q1b)
that excludes said common conductor and said first main current
conducting terminal, the two current path sections and said
second switching means coupling said supply inductance to said
retrace resonant circuit during a first period (t1-t3) of said first
retrace pulse voltage, the first period of -said first retrace pulse
voltage varying in accordance with said second input signal, said
second switching means decoupling said retrace resonant circuit
from said supply inductance during a second period (t3-t6) of said
first retrace pulse voltage
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I sol ate the | ow vol t age dlfferentlal arrpllfler formed by

-8~ transistors Q4 and b fromretrace’ pul seg¥4a 0 iach voltage V¥
i S superinposed. Thus, capacitor C8 is charged during tfg T HAS BEEN
establishing the turn- off i nstant of transistor QL, duri Rmc }
Tr ansi stors QL and 2 are prot ect ed A paey ‘mxcessive 5 Vet |

' I od and resistor R4,

resi stor and by se |es rang
that is coupl ed betw?e‘h é éwlmﬂgl trappister (Q1) dmocquplgdction |
termnal, betweem aefiyback Hamfdrmepnptiniaty Qinding (W1) and-a

horizontal deflection output transistor circuit (100) to control

5 retrace energy to obtain an East-West modulation of the deflection
current amplitude (i3) as required for East-West pincushion raster
correction. The East-West switching transistor isolates a retrace
resonant circuit. (100) that includes a horizontal deflection _
winding (LH) from a flyback resonant circuit (251) that includes

10 the flyback transformer (W1) during a portion of retrace. The
deflection winding (LH) is coupled to a common conductor
(GROUND) to permit the use of a retrace voltage sample (V4a)
developed in the deflection winding as a feedback signal to
synchronize the deflection current to the video signal (Hg). The

15 - arrangement reduces phase modulation of the deflection current
as a function of beam current (igga)) variations, that could be
visible as a beam current dependent horizontal pictufe shift or a
raster bending in a horizontal direction.

20
" FIGURE'1 -
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Wien a voltage across current sarrpl i ng . re5|stor R1 that is coupled

in
sefies with transistors QL and Q2 exceeds the'sumof the 1 0 forward é
vol t ages of diode D3 and of the base-enitter junction Pf & el

@B, transistor B turns on and reduces the current flo THIS SHF—E{ n@%s prs

QL and Q2. Deflection linearity is, advantageously,

resistor Rl because resistor Rl is outside deflecfTon circuit 250. 1 5
Transi stor QL operates in a conmon base node during current inrush.
When the B+ voltage is initially applied to the circuit, transistor @
Is in cut off. Consequently, the basé/ transistor QL is coupled to
the B+ voltage via resistors R3 and R2, wi ndi ng1 / di ode D1 and

wi nding WL.. Wen transistor Q@ starts 20

onfoemT—pascT
Bégmgﬁcapam t

--.- NRZ antt |R3 to%‘@b’i'
The circuit tvstfinel desTRfiEdde D1, ndi
coupl ed bet weend hé‘%’ eCctigv| and emyter

fl yback vol t ag& mgr 0ss Fiaﬂmstor Qlv2a

@}SIM or ‘Q]zzo When a
is a sym of &he vol t ages

across capaci %)r:l gr sk o f__il/imfv;
— A7 ca Q12| 29 5F 200
ey REF. 1 10K 02~ I
1} . c9 C16+.
Ly 0.47 001 oat
| — c7 ) Q1
A pg | 001
IR I—IC ' -
Al : -
ey
- - 7"
Lv
GROUND
mH (COMMON
CONDUCTOR)
2.5VPP :
Jh\\J i
SEL!
2000] !
1.2vPP
I~I
RS

DEFL.AMPL. '\ 210
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w nding W2, that is 350 volts, flyback current flows through diode D,
w nding W2 and capacitor C9 into deflection circuit 250. This 3 0 causes
ah increase of voltage V4 and subsequently a |imtat gmof th :
collector-emtter voltage of transistor QL to 350 vo ?B!S él'ﬁEﬁEHAé ﬁ—:Eﬂ'\’ne E-W
control range is linited by such over-voltage protec}ion REPLAGERcuit.
Advant ageousl y, the over-voltage proztgcat ion for transistor QL al lows
the use of a transistor with a |lower Vvdltage rating than 3 5 transistor
: The total flyback capacitance of flyback transforner
T1 includes capacitor O and capacitor C7. A capacitor C5 coupled
between the dotted termnals of wi ndings WL and W2, t.erm nal
9 ] .

V2 | 1170Vp-p

' l
FIG.2a —
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Wa, does not contribute to the flyback tinme because the fl yback
vol-tage across capacitor C5 is low. It has been found, however,...... t hat
c8pacitor C5, advant ageously, reduces ‘ar output i np ql R SHEET HAS B’:&N uI tor
vbl t age supply 220, energized by winding WB, at a h REPLAEEM cur rient

iferr]. ) FIGURE 3 illustrates a def S

enbodyi ng anot her aspect of the invention that is simlar to that I n
FI GURE 1, with the differences noted below. Simlar synbols and

nuner al s in FIGURES 1, 2a-2g and 33i/ridicate simlar itens or
functions. 1 0 - The arrangenent of FIGURE 3 provides horizontal
deflection in a CRT, Philips 45AX type A66EAKOOX01, pch requires
both outsi de aR¥] R ushion correctiont "¢ Tde pi ncushi on

o L vari abl e for
53 gmpacitor Cl4.
*|®arrangenent that is
trace interval via
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14 KHz, I s hi gher than the trace resonance frequen c _
'KHz of wi ndi ng LH and capacitor Cerr]. Thus, a current REPLACE

has a hi gher degree of "S" shaping than def I ection curr gn
shown in the waveformof current i4 in FIGURE 3. Current
generated by a voltage V7 devel oped acrossycapacitor (4
i4 is nodulated by the retrace voltage across transistor
retrace voltage is the difference between voltages V2

therefore, is anpli tudeB @W§T@Rﬂbﬁ @QR?&Q?HON CIREHT

of FIGURE 1.: Retrace voQ FT GURE osite phase to
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10 synchronization. However, when an ultor supply is energized by
the flyback transformer, beam current variations may modulate a
shape and a width of the transformer produced retrace pulse.
Disadvantageously, the phase of a horizontal deflection current in
a horizontal deflection winding may be offset or phase-shifted

15 relative to that of the flyback transformer produced flyback pulse.
The result may be an inaccurate synchronization causing a visible,
beam current dependent, horizontal picture shift or a raster
.bending in a horizontal direction. This undesired effect may be
further aggravated when East-West (E-W) distortion raster

20 correction is utilized.

It may be desirable, instead of using the transformer
produced retrace pulse, to use a retrace pulse developed in the’
horizontal deflection winding .for the phasing of the deflection
circuit to the video signal. To that end, it may be desirable to

25 have an end terminal of the horizontal deflection winding at a
common conductor or ground potential, during retrace.

In a horizontal deflection circuit, embodying an aspect
of the invention, one end terminal of the horizontal deflection
winding is coupled to ground potential. A loose coupling is

30 provided between the flyback transformer and a retrace resonant
circuit that includes the deflection winding. The grounded
terminal of the deflection winding permits a more accurate
phasing of the horizontal deflection winding'retrace pulse to the
video signal. The loose coupling reduces beam current dependent

35 phase modulation of the hqrizontal deflection current and also
reduces generation of so-called "mouseteethy type" raster
distortion. Mouseteeth distoftion is described fi detdil in, - for

and Vﬂ and,
Hst™ON Cl rcui t




- 10 -™* . an MOS transistor, instead of a bipolar transf

< e .
futilized as transistor Q. Advantageously, nposeteet MCEM%MHSSM
reduced in the circuits of FIGURES 1 and 3. This is so beclause by

decoupling circuits 250 and 251 of, for exarrpl e, FIGURE 1,| dur gmoguR 1938

h
significant portion of retrace, transi stop QL reduces beam curren t'
dependent energy transfer fromdeflection™circuit 250 ack—to
deflection circuit 251. : I n accordance wi tjh anot her

o oL Yo’ SR8k U5 PN T Baiss ol ieksneegRoTaT CrTITT
r esonant CORRECTION CIRCUIT in the name of Haferl.
A television deflection apparatus, embodying an
inventive feature, includes a source of a first input signal at a
5 frequency that is related to a first deflection frequency. A retrace
resonant circuit, includes a deflection winding and a first retrace
capacitance. A supply inductance is coupled to a source of input
supply voltage for generating a flyback pulse voltage in the
supply inductance. A first switching arrangement is responsive to
10 the first input signal and coupled to the retrace resonant circuit '
and to the supply inductance for generating a deflection current in
the deflection winding and a first retrace pulse voltage in the
retrace resonant circuit during a retrace interval of a given
- deflection cycle. A source of a modulation second input signal is
15 provided. A second switching arrangement is responsive to the
first and second input signals and coupled to the supply
inductance and to the retrace resonant circuit for decoupling the
supply inductance from the retrace resonant circuit during a
controllable first portion of the first retrace pulse voltage that
20 varies in accordance with the second input signal. The flyback
pulse voltage is developed at a first main current conducting
terminal of the second switching means and is decoupled by the
second switching means from the retrace resonant circuit. The
first retrace pulse voltage is developed at a second main current
25 conducting terminal of the second switching means and is
decoupled by the second switching means from the supply
inductance. "
'_ FIGURE 1 illustrates a deflection circuit embodying an
aspect of the invention that includes an outside pincushion '
30 correction arrangement;
FIGURES 2a-2g illustrate waveforms useful in
explaining the operation of the circuit of FIGURE 1; and
FIGURE 3 illustrates a deflection circuit embodying
another aspect of the invention that includes outside and inside
35 pincushion correction arrangement.
A horizontal deflection circuit 250 of FIGURE 1,
embodying an aspect of the invention, provides horizontal
deflection in, for example, an FS color cathode ray tube (CRT) type

e gl - -
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circuit 99 via a current path section @ a that excludes_t

*transistor Q; whereas the enmitter of transistor QL i:{ PERCE B SHEET
resonant circuit 100 via a current path section Qb tHh SxEi-tetes the

‘col | ector of transistor and the conmmon conductor. Thdg 1 r its
& e, 05 JUﬁf‘gﬁme
QL

of

that when, during retrace, transistor Ql i§ nonconductji v Nt
circuits 99 are decoupled from each other-by transi stlor
Ther ef ore, advant ageously, when transistor QL is nonconducti ve,

resonant circyi not..cause distortion i.n . - '

pul se vol tage%ﬁﬁ’?ﬁgﬁgpéci t%‘t’c‘ﬁ'é.ng infudfes'4 switchigg Urgnyistos, ﬁzof vol t age
V4a in capaci operatiig sit a homzughbdrequancyufyt thatiinadbold 165.3f Kétzage 101 via
netuorkc 10 {f, NS STES LSt SEGEAIL] MHRI0d pOBRlffapact ot

C3 and stage 1 renced t ] n conduct or.

decoupl i ng ci PEING COMSErugiRd 251 onehintgatated  Giraits erdvi pRAICS IEANESMENts not
distorted py bEardtracer ¢giicilop@ T NGand) GF 48 dowpled idlpaatleE-with W f
ool 211 o 2hgRiGE QI%B SR BOLY ACHLABERLE AL TASE coupicd
synchroni zat i &f $afiest agjeh 19m S-shaping trace capacitance Cg and with a
linearity inductance Ly, forming a circuit branch that is coupled
in parallel with each of transistor Q2, diode DQ2 and series
10 coupled retrace capacitors C2 and C3, to form a retrace resonant
circuit 100, during horizontal retrace. _
A phase control stage 101 that includes a horizontal
oscillator and a phase detector, not shown in detail in FIGURE 1, is
responsive to a horizontal synchronizing signal Hg. Signal Hy is

15 derived from, for example, a video detector of a television
receiver, not shown in the FIGURES and is referenced to a common
conductor or ground potential. Capacitors C2 and C3 form a
voltage divider to obtain a sample, low amplitude retrace voltage
V4a that is referenced to the common conductor or ground.

20 Voltage V4a is applied via a coupling network 101b to a second
input 101a of stage 101 to synchronize retrace pulse "voltage V4 to
synchronizing signal Hg. Stage 101 applies, via a conventional
driver stage 102, a switching voltage V1 to the base-emitter
junction of transistor Q2 for producing a base drive current at the

25 horizontal frequency fy. Voltage V1 is also referenced to the
common conductor or ground potential. '

A switched raster distortion correction circuit 200,
embodying a feature of the invention, includes an E-W control
circuit 300 that controls switching timing of a bipolar, switching

30 transistor Q1 of a flyback circuit 251. A primary winding W1 of a
flyback transformer T1 of circuit 251 is coupled between a source
of a B+ voltage and a collector of switching transistor Q1. A
flyback capacitor C1 is coupled to a junction terminal Wla,
between transistor Q1 and winding W1, to form with winding W1

35 a flyback resonant circuit 99 of circuit 251.

In carrying out an inventive feature, a secondary
winding W2 of transformer T1 is coupled at a terminal W2a to a
driver_ stage 201 of transistor QI to supply power to stage 201.
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1. A television def et ,f%rﬁﬁ‘us
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resistor R1 to the collector of transistor Q2 of circuit 250. An anti-
parallel damper diode DQ1 is coupled between the collector and
emitter of transistor Q1. A diode D1 having an anode that is
coupled between terminal Wla of winding W2 and the collector of
transistor Q1 and a cathode that is coupled to terminal W2a,
together with winding W2, provides an inrush current path and
over-voltage protection for E-W switching transistor Ql.

Resonant circuits 99 and 100 are parallel coupled by
transistor Q1, during a controllable portion of the retrace interval
to supply energy to deflection circuit 250. Resonant circuits 99
and 100 have the same resonant frequency, 44 KHz. Therefore,
resonant circuits 99 and 100 can be coupled in parallel without
changing the resulting resonant frequency of circuit 100.

- FIGURES 2a-2g illustrate waveforms useful for
explaining the operation of the circuit of FIGURE 1. Similar
symbols and numerals in FIGURES 1 and 2a-2g indicate similar
items or functions. Transistors Q1 and Q2 of FIGURE 1 are in
saturation during a trace interval, t6-tl’, as illustrated by
waveforms of FIGURES 2a and 2d showing drive voltages V1 and
V3, respectively. An upramping trace portion of a current il of
FIGURE 2c flows through series coupled transistors Q1 and Q2 of
FIGURE 1 to ground. Deflection current i3 of FIGURE 2g flows
through transistor Q2 of FIGURE 1 to ground. Negative portions of
currents il and i3 flow through the respective integrated diodes
DQ1 and DQ2 of transistors Q1 and Q2.

Deflection transistor Q2 is turned off at time tl of
FIGURE 2a to initiate a retrace interval t1-t6. Current i3 of
FIGURE 1 flows then through capacitors C2 anc C3 to produce
retrace voltage V4, as shown in FIGURE 2f. A feedback path
formed by a resistor R14 of FIGURE 1 couples voltage V4a in
capacitor C3 to E-W control circuit 300. A diode D2 coupled across
capacitor C3 clamps the trace portion of voltage V4a across
capacitor C3 to ground potential. E-W control circuit 300 of

FIGURE 1 generates a drive voltage V3 at the base of transistor QI

to turn off transistor Q1 at a controllable instant that occurs
during a portion of the retrace interval, interval t2-t3 of FIGURE
2d, as cxplained later on. The amplitude of retrace voltage V2 of

of
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transistor Q1 and capacitors C2 and C3. The remaining portion of
current il flows through capacitor Cl1. Current i2 is modulated by
the operation of transistor Q1 to obtain amplitude modulation of
vertical rate, parabolic shaped envelope of retrace voltage V4 and
of deflection current i3, required for correction of E-W raster
distortion, as shown in the waveforms of FIGURES 2f and 2g at the
right-hand side. ‘ '

From top toward the center of the raster, the turn-off
instant of transistor Q1 of FIGURE 1 is increasingly delayed, from
time 2 to time t3 of FIGURE 2d. This causes an increasing amount
of current i2 to flow into deflection circuit 250 to produce
increasing amplitudes of retrace voltage V4 and of deflection

“current i3 of FIGURES 2f and 2g, respectively. From the center to

the bottom of the raster, the turn-off instant of transistor Q1 is
increasingly advanced from time t3 to time t2 of FIGURE 2d. As a
result, decreasing amounts of current i2 of FIGURE 2e flow into
deflection circuit 250 of FIGURE 1 causing decreasing amplitudes
of voltage V4 and current i3. In this way beam positioning or
pincushion distortion error is corrected.

During interval t4-t5 of FIGURE 2e, negative current i2
flows from deflection circuit 250 to flyback circuit 251. Negative
current i2 is proportional to positive current i2. Energy losses in
circuit 250 are replenished in accordance with the sum of the
positive and negative portions of current i2. The negative portion
of current i2 is produced by negative current il. Negative current
il supplies retrace energy that circulates into winding W1 and is
important for proper operation of deflection circuit 250 and for
high, or ultor voltage generation, produced via a tertiary winding
W3 of transformer TI.

Control circuit 300 includes a driver transistor Q3
responsive to an E-W modulating current iD6 coupled via a diode



2. An apparatus according to Claim1l characterized in_that said.fiei

‘current conducting termnal (collector of @) of said e Ttﬁcmf
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D6 from a differential amplifier, formed by transistors Q4 and QS.
A trace voltage across winding W2 is rectified via diode DQI of
transistor Q1 that is coupled in series with diode D1 for producing
a supply voltage across”a capacitor C9 of about 40 volts, required
for the operation of transistors Q3 and Q1 of circuit 300.

During flyback, a flyback voltage across winding W2 is
voltage divided by capacitors C7 and C8 to obtain a flyback
voltage V5 in capacitor C8 of about 35 volts peak-to-peak. An
upramping portion of voltage V5, shown at the left side of FIGURE
1, is used for phase modulation of a leading edge of voltage V3,
during interval 2-t3, shown in the FIGURE at the left side of
FIGURE 1. A diode D5 and a resistor R5 couple voltage V5 in
capacitor C8 to the base of transistor Q3 for providing a base
current drive and determine, in part, by way of peak voltage
rectification, a DC, average value of voltage V5.

Assume, for explanation purposes, a situation in which
no current flows through diode D6. It follows that diode D35
discharges capacitors C7 and C8 until voitage VS is smaller than a
minimum, threshold voltage, REF, required for turning on
transistor Q3, as shown in the waveforms of FIGURE 1. As a
result, transistor Q3 remains turned off throughout retrace, |
voltage V3 remains positive that causes transistor Q1 to be
conductive throughout retrace. -

Increasing charge current iD6 that flows through diode
D6, produced in a manner explained later on, level-shifts the
entire waveform of voltage V5 closer toward threshold voltage
REF. The retrace portion of voltage VS that exceeds or crosses
threshold voltage REF, produces a current that flows through
diode D5 and resistor RS. The result is that transistor Q3 is
switched into saturation and produces the leading edge of voltage
V3 that turns off transistor Q1 at an instant that is controlled by
the magnitude of current iD6.

A capacitor C6 has a first terminal that is coupled
between diode D5 and resistor RS and a second terminal that is
coupled to a collector terminal 250a of transistor Q2. During
retrace, capacitor C6 charges approximately to the peak voltage of
voltage V5 to supply a base drive current in transistor Q3 that
keeps transistor Q3 saturated, until the end of retrace, as shown in



3. An apparatus according to Caiml characterized in that said second .

switching means (Q) forms, during said first portion (t Wil

i npedance that is interposed between said supply inducta 2
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retrace resonant circuit (100). 4. An apparafu o}
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5 transistor Q3.

During retrace, capacitor C16 is charged to a negative
voltage via a diode D9 and a resistor R17. During trace, it is
discharged via a diode D3, a resistor -R4, a diode D4 and resistor
R17 for reverse biasing the base-emitter of transistor Q3. Base

1O current of transistor Q1 is supplied via series coupled resistors R2
and R3 to keep transistor Q1 in saturation during the trace
interval. Thus, the turn-off instant of tranmsistor Q1 is modulated
by the amount of charge current iD6 flowing’ through diode D6. A
higher charge current iD6 level-shifts voltage V5 in a positive

15 direction and causes transistor Q1 to turn-off at earlier time t2. A
smaller charge current iD6 ihcreasingly delays the turn-off -
instant, toward later time t3.

The differential amplifier that includes transistors Q4
and Q5 generates current iD6 to charge capacitor C8. In the

20 amplifier, a vertical rate parabolic, E-W drive voltage VP is
applied to the base of transistor Q4, produced by a vertical
deflection circuit 210 in a conventional manner. A feedback
portion of voltage VQS5, developed in an integrating capacitor C13
at the base of transistor QS, is coupled via a resistor R14 and an

25 integrating capacitor 13 from voltage V4a in capacitor C3 and is
indicative of a magnitude of deflection current i3. A second
portion of voltage VQS is developed via a resistor R15 from circuit
210 to provide trapeze correction. Charge current iD6 that varies
in a vertical rate is supplied via the collector of transistor Q4 and

30 via diode D6, only during the trace interval, when transistor Q2 is
saturated and voltage V4 is zero.

Diodes D7 and D8, coupled in series, limit the voltage
across a capacitor C12 coupled in parallel with a collector load
resistor R12 of transistor Q4. Therefore, diodes D7 and D8 also

35 limit voltage V5 across capacitor C8 to prevent transistor Q3 from
being turned on prior to time tl, when the leading portion of
vbltage V2 occurs. Diode D6 is nonconductive, during retrace, to
isolate the low voltage differential amplifier, formed by



said first retrace capacitance (C2) and said flyback cap}amtance (Ll s

‘substantially the sane as that of said retrace resonant REPEAC{IWEEEET

al one. 7. An apparatus according to Caim 3 gharacterrze
that said supply inductance (W) conprises a primary w fdijn (&9f @Nf.ép(%a

transforner (T1l) having a second wi nding (WB) that is cdupl
vol tage power supply (220) that is energizse'd by a high yoll
sai d second winding of said transforner, said ultor vol tage povver suppl y
formng a load that varies in accordance with a_beam curees et
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Transistors Q1 and Q2 are protected against excessive
5 currents by resistor R1, and by a series arrangement of diode D3
and resistor R4, that is coupled between the base of transistor Q3
and a junction terminal, between resistor R1 and transistor Ql.
When a voltage across current sampling resistor R1 that is coupled
in series with transistors Q1 and Q2 exceeds the sum of the
10 forward voltages of diode D3 and of the base-emitter junction of
transistor Q3, transistor Q3 turns on and reduces the current flow
in transistors Q1 and Q2. Deflection linearity is, advantageously,
not degraded by resistor R1 because resistor R1 is .outside
deflecnon circuit 250.

15 Transistor Q1 operates in a common base mode during
current inrush. When the B+ voltage is initially applied to the
circuit, transistor Q3 is in cut off. Consequently, the base of
transistor Q1 is coupled to the B+ voltage via resistors R3 and R2,
winding W2, diode D1 and winding W1. When transistor Q2 starts

20 the switching .operation, transistor Ql conducts in common base
mode until a rectified trace voltage, developed across a capacitor
C9, supplies sufficient base current via resistors R2 and R3 to keep
transistor Q1 in saturation.

The circuit that includes diode D1, winding W2 and

25 capacitor C9 is coupled between the collector and emitter of
transistor Q1. When a flyback voltage across transistor Ql
exceeds a sum of the voltages across capacitor C9 and across
winding W2, that is 350 volts, flyback current flows through diode
D1, winding W2 and capacitor C9 into deflection circuit 250. This

30 causes an increase of voltage V4 and subsequently a limitation of
the collector-emitter voltage of transistor Q1 to 350 volts. Thus
the E-W control range is limited by such over-voltage protection
circuit. Advantageously, the over-voltage protection for transistor
Q! allows the use of a transistor with a lower voltage rating than

35 transistor Q2.

The total flyback capacitance of flyback transformer
T1 includes capacitor Cl1 and capacitor C7. A capacitor C5 coupled
hetween the dotted terminals of windings W1 and W2, terminal
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voltage across capacitor C5 is low. It has been found, however,
that capacitor CS5, advantageously, reduces an output impedance of
an ultor voltage supply 220, energlzed by winding W3, at a high
beam current iggaM-

FIGURE 3 illustrates a deflection circuit embodying
another aspect of the invention that is similar to that in FIGURE 1,
with the differences noted below. Similar symbols and numerals
in FIGURES 1, 2a-2g and 3 indicate similar items or functions.

The arrangement of FIGURE 3 provides horizontal

deflection in a' CRT, Philips 45AX type A66EAKO00XO01, which

requires both outside and inside pincushion correction. An inside
pincushion correction circuit 240 includes a coil L1 that may be
variable for adjustment purposes, a capacitor Cl15 and a retrace
capacitor C14. Series coupled coil L1 and capacitor C15 form an
arrangement that is parallel coupled to capacitor Cg, during the
trace interval via transistor Q1. Coil L1, capacitor C; and capacitor
C15 form a trace resonant circuit that is tuned to, for example, 12-
14 KHz, that is higher than the trace resonance frequency, of
about 6 KHz of winding Ly and capacitor Cg;. Thus, a current i4 in
coil L1 has a higher degree of "S" shaping than deflection current
i3, as shown in the waveform of current i4 in FIGURE 3. Current
i4 is generated by a voltage V7 developed across capacitor C,.
Current i4 is modulated by the retrace voltage across transistor
Q1. This retrace voltage is the difference between voltages V2
and V4 and, therefore, is amplitude modulated by the outside
pincushion circuit of FIGURE 1. Retrace voltage V4 of FIGURE 3 is
of opposite phase to voltage V7, resulting in a modulation of
current i4 and of voltage V7. Thus, a low flyback voltage across
transistéor Q1 produces an increased amplitude of each of current
i4 and voltage V7 and, in turn, more "S"-shaping of deflection
current i3. Similarly, less "S"-shaping is obtained at a higher
amplitude of ‘the retrace voltage across transistor Q1. Retrace
capacitor Cl14 provides a current path for current i4 during
retrace to prevent increased coupling between flyback
transformer T1 and deflection circuit 250. -

The circuits of FIGURES 1| and 3 may be- modified for
operation at a horizontal deflection frequency 2xfy. In this case,
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back to deflection circuit 251.

~ In accordance with another inventive feature,
transistor Q1 is coupled between resonant circuits 99 and 100
such that the collector of transistor Q1 is coupled to resonant
circuit 99 via a current path section Qla that excludes the emitter
of transistor Q1; whereas the emitter of transistor Q1 is coupled to
resonant circuit 100 via a current path section Q1b that excludes
the collector of transistor Q1 and the common conductor. The
result is that when, during retrace, transistor Q1 is nonconductive,
resonant circuits 99 are decoupled from each other by transistor
Q1. Therefore, advantageously, when transistor Q1 is
nonconductive, resonant circuit 99 does not cause a distortion in
the waveform of pulse voltage V4a in capacitor C3.

The waveform of voltage V4a in capacitor C3 is
coupled to input terminal 10la of stage 101 via network 101b in
a manner that bypasses transformer T1. Both capacitor C3 and
stage 101 are referenced to the common conductor. Thus, by
decoupling circuits 250 and 251, the waveform at terminal 101la
is not distorted by beam current loading in transformer T1 and E-
W modulation and, hence, more accurately represents the timings
of deflection current i3 to provide more accurate phasing or
synchronization in stage 101.



W|nd| ng (LH) to forma first trace resonant circuit during a trace interval
‘(t6-tl") of said deflection cycle and a second tracepfesenant 240,

Fig. 3) that is coupled to said trace capacitance to BEH)/A@W i\ﬂilgﬁi‘ﬁrk
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-14- 15. An apparatus according to C &ai h qgogr i gef in
that each of said first (@) and second (Xl) swi tchifhg rréanS‘ﬁ{)'gerate At a
hori zontal rate and wherein said second sw tching neans—beeewes

nonconductive, within said retrace interval, at an- T
WHAT IS CLAIMED IS:

1. A television deflection apparatus, comprising:

a source of a first input signal (Hg) at a frequency that
is related to a first deflection frequency;

a retrace resonant circuit (100), including a deflection
winding (LH) and a first retrace capacitance (C2);

a source of an input supply voltage (B+);

a supply inductance (W1) coupled to said source of
input supply voltage for developing at least a portion of a flyback
pulse voltage (V2) in said supply inductance;

first switching means (Q2) responsive to said first
input signal and coupled to said retrace resonant circuit and to
said supply inductance for generating a deflection current (C3) in
said deflection winding and for developing at least a portion of a
first retrace pulse voltage (V4) in said retrace resonant circuit
during a retrace interval of a given deflection cycle;

_ a source (LV) of a modulation second input signal (VP);
and characterized in that _

second switching means (Q1) responsive to said first
and second input signals and coupled to said supply inductance
and to said retrace resonant circuit for decoupling said supply
inductance from said retrace resomant circuit and to develop said
flyback pulse voltage at a first main current conducting terminal
(collector of Q1) of said second switching means and said first
retrace pulse voltage at a second main current conducting
terminal (emitter of Q2) of said second switching means, during a
controllable first portion (t3-t6) of said first retrace pulse voltage
that occurs when said supply inductance and said retrace resonant
circuit are decoupled, the controllable first portion of said first

retracé pulse voltage varying in accordance with said second input
signal.

2. An apparatus according to Claim 1 characterized in
that said first main current conducting terminal (collector of Ql)
of said second switching means (Q1) is coupled to said supply
inductance (W1) at a point (Wla) remote from said retrace
resonant circuit (100), and said second main current conducting
terminal (emitter) of said second switching means is coupled to
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I nstant. that varies at a vertical rate parabolic manne
‘pi ncushi on distortion correction. 16. An {RHPARHIS
to Adaim1l characterized by, neans (Q4, (B) responsiveg tp—a i glld.l
vertical rate (VP) for producing a control signal (V3)
term nal (base) of said second swtching ans (Q) suct
said control signal varies in accordance'gﬁth sai d ver
17. An apparatus according to Claim1l characteri zed by, a second retracd
capaci tance ( t e sgr e t .

capaci tance (% ‘Ieéﬁﬁgvg(?S%%uM\ Cglééllgt sagcgn wét ace capaC| tanec’:?{e1 gé’gecond
retrace pul seu\P@IlYag@d?W@Feand a phase-control stage (101) having an input

(10la) coupled between said retrace capacitances in a nanner t hat bypasses
"~ said supply inductance

W t
Claim1 characterized b.{r é C&ﬂp:}rgfusmapg?ﬁd[}n% 2@0 ar? g&é?ég‘%gg’ to a
junction ternhatlsaj@s@apndeswitehingairdedns inO@rmddenngn&BlddUStsw t chi ng

means portion (t3-t6), a high impedance that is interposed between said
supply inductance (W1) and said retrace resonant circuit (100).

4. An apparatus according to Claim 1 characterized by,
a flyback capacitance (C1) coupled to said supply inductance (W1)
to form a flyback resonant circuit (251) that is coupled via said
second switching means (Q1) to said deflection winding (LH)
during a second portion (t1-t3) of said first retrace pulse voltage
(V4).

5. An apparatus according to Claim 4 characterized in
that said resonant circuits (100, 251) have, each, substantially
equal resonance frequencies.

6. An apparatus according to Claim 4 characterized in
that a resonance frequency of a combined resonant circuit that
includes said supply inductance (W1), said deflection winding (LH)
said first retrace capacitance (C2) and said flyback capacitance
(C1) is substantially the same as that of said retrace resonant
circuit (100), alone.

7. An apparatus according to Claim 1 characterized in
that said supply inductance (W1) comprises a primary winding of
a flyback transformer (T1) having a second winding (W3) that is
coupled- to an ultor voltage power supply (220) that is energized
by a high voltage developed in said second winding of said
transformer, said ultor voltage power supply forming a load that
varies in accordance with a beam current (iggapm) variation.

8. An apparatus according to Claim 1 characterized in

that said second switching means (Q1l) operates in a conductive
state during a first portion (t3-t6) of said first retrace pulse

* c L M S *




for generating a control signal.  (V3) at a control term nal (base).of said
‘second switching nmeans wherein, during a trace intervaljottf1d S|
defl ection cycle, said junction termnal is at a const REl OACEMEI@ S%
wherein, during said retrace interval (tl-t6), a retrade[voltage (V4) iis
devel oped at said junction termnal. 19. (Al agFaggiusss
according to Claim 1 characterized by, alBoad circuit (420) coupl ed
said supply inductance (W) and energi zed by said flybdgc ’

(V2) wherein said second switching means (Ql) fornms a Wi gh inpedance thaf
reduces nousetBEags §V40 orrd dfis abPORSRRAYGIHY e statgyd RS STEE ———

(t1-t3) of said first retrace pulse voltage.

9. An apparatus according to Claim 8 characterized in
that said second portion (t1-t3) precedes said first portion during
a given retrace interval (t1-t6).

10. An apparatus according to Claim 8 characterized
in that a retrace resonance frequency of said retrace resonant
circuit (100) is maintained substantially the same when said
second switching means (Q1) is conductive and when said second
switching means is nonconductive. |

11. An apparatus according to Claim 1 characterized
in that said supply inductance (W1) comprises a winding of a
flyback transformer (T1) that is decoupled from said retrace
resonant circuit (100) by said second switching means (Q1l) when
said second switching means is nonconductive and that is coupled
through said second switching means to said retrace resonant
circuit when said second switching means is conductive.

12. An apparatus according to Claim 1 characterized
by, a phase-control-stage (101) responsive to said first input
signal (Hg) and to a feedback retrace pulse'voltage (V4a) that is
coupled from said retrace resonant circuit (100) in a manner that
bypasses said supply inductance (W1).

13. An apparatus according to Claim 1 characterized
in that said second switching means (Q1l) is coupled in series with
said first switching means (Q2) during a trace portion (t6-tl") of
said given deflection cycle.

14. An apparatus according to Claim 1 characterized
by, a trace capacitance (Cg) that is coupled to said deflection
winding (LH) to form a first trace resonant circuit during a trace
interval (t6-t1') of said deflection cycle and a second trace
resonant circuit (240, Fig. 3) that is coupled to said trace
capacitance to provide an inside pincushion distortion correction.
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-15- retrace resonant circuit (100) to said load circuit, during said

retrace interval (tl-t6). 20. An appar gt;
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1 characterized by, means (101) responsive to said f iﬁiﬁu“ﬁﬁgpﬁjjgg.i_;gﬁaw

(Herr]) and to said first retrace pul se voltage (V4 or generating; a

control signal (V1) that is coupled to a caontrol terhi halg 7Rl sa
first swtching nmeans (@) to forma phasé-"'ControI-I bop, Wwherein sai
second switching nmeans (Q ) decoupl es said flyback pul ¢

sai d control

si gnal generating neans. 2]. An apparatus

Cl ai m

rom

according to Claim20 characterized in that said first retrace pul se

vol tage (V4,

V4a) is relfler eAmedpparaauy aekceosliag pot@aimall (h@chdDjzedl S

control signgh Qﬁiie%ﬁ%{]’b@ SEARrd 1643 and secand ggggﬁi@ngﬁ@%ﬁéus

according to daim

aracterized i'n” that sal second

swi t chi ng meaPRerafes at a horizontal rate and wherein said second switching

means becomes nonconductive, within said retrace interval, at an
instant that varies at a vertical rate parabolic manner that
provides pincushion distortion c¢orrection.

16. An apparatus according to Claim 1 characterized
by, means (Q4, QS5) responsive to a signal at a vertical rate (VP)
for producing a control signal (V3) at a control terminal (base) of
said second switching means (Q1) such that a phase of said control
signal varies in accordance with said vertical rate signal.

17. An apparatus according to Claim 1 characterized
by, a second retrace capacitance (C3) that is coupled in series with
said first retrace capacitance (C2) to develop in said second
retrace capacitance a second retrace pulse voltage (V4a) and a
phase-control stage (101) having an input (101a) coupled
between said retrace capacitances in a manner that bypasses said
supply inductance (W1). |

18. An apparatus according to Claim 1 characterized
by, a control circuit (200) that is referenced to a junction terminal
(250a) between said first (Q2) and second (Q1l) switching means
for generating a control signal (V3) at a control terminal (base) of
said second switching means wherein, during a trace interval
(t6-t1") of said deflection cycle, said junction terminal is at a
constant potential and wherein, during said retrace interval
(t1-t6), "a retrace voltage (V4) is developed at said junction
terminal. '

19. An apparatus according to Claim 1 characterized
by, a load circuit (220) coupled to said supply inductance (W1)
and energized by said flyback pulse voltage (V2) wherein said
second switching means (Ql) forms a high impedance that reduces
mouseteeth distortions by reducing energy transfer from said

.

aid
(Q1)



coupled in series, during a portion (center of trace tog
‘interval of said deflection cycle and wherein said supp
said second switching nmeans (Q) and said retrace resondnt
are coupled in series during a second portion (tl-t3) o

pul se voltage (V4). 23. An aﬁ arat us accor
characterized in that said second swtchi S'means ()
retrace pul se voltage (V4) fromsaid supply inductance §W) and said

flyback pul se voltage (V2) fromsalid retrace, resonant ciTcdl U (100 —dur+ng
sai d control Ir%\%i"éeflﬁgé‘"}:}oﬂr% ?m 89 sla‘?ad’SFé‘ECPé‘ced%Fges‘bél tage.
24. A defl ectirace appEraalus(thitoh. beam positioning error correction,

conpri si ng: a source of a first input signal (Herr]) at a

 Fetrace rosonant i rddht AROMPHABRLAPFRIGNEAN SOFTBNL v TERYETEEI11) and
a retrace capgcimaace ((102);responsive to said first input signal (Hg) and to
' said first retrace pulse voltage (V4) for generating a control signal

(V1) that is coupled to a control terminal (base) of said first

switching means (Q2) to form a phase-control-loop, wherein said

second switching means (Q1) decouples said flyback pulse voltage

(V2) from said control signal generating means.
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21. An apparatus according to Claim 20 characterized
in that said first retrace pulse voltage (V4, V4a) is referenced to a
reference potential (GROUND) of said control signal generating
means (101).

22. An apparatus according to Claim 1 characterized
in that said first (Q2) and second (Q1) switching means are
coupled in series, during a portion (center of trace to tl') of a trace
interval of said deflection cycle and wherein said supply
inductance (W1), said second switching means (Q1l) and said
retrace resonant circuit (100) are coupled in series during a
second portion (t1-t3) of said first retrace pulse voltage (V4).

.23.  An apparatus according to Claim 1 characterized
in that said second switching means (Q1) decouples said first
retrace pulse voltage (V4) from said supply inductance (W1) and
said flyback pulse voltage (V2) from said retrace resonant circuit
(100), during said controllable first portion (t3-t6) of said retrace
pulse voltage.

24. A deflection apparatus with beam positioning
error correction, comprising:

a source of a first input signal (Hg) at a frequency that
is related to a horizontal deflection frequency;

a retrace resonant circuit (100) including a deflection
winding (LH) and a retrace capacitance (C2);

T
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a first transistor switch (Q2) respoﬂﬁ S gk fl LS

a first transistor switch (Q2) responsive to said first
input signal and coupled to. said retrace resonant circuit for
generating a horizontal deflection current (i3) in said deflection
winding and a retrace pulse voltage (V4) in said retrace resonant
circuit;

a flyback resonant circuit (251) including a supply
inductance (W1) for generating a flyback pulse voltage (V2) in
said supply inductance;

a source of a second input signal (LV) at a frequency
that is related to a vertical deflection frequency;

means (Q4, QS5) responsive to said first and second
input signals for generating a control signal (V3) at a horizontal
frequency that varies in accordance with said vertical deflection
frequency; characterized by

a second transistor switch (Q1), coupled in series with
said first transistor switch (Q2) during a trace interval (t6-t1') of a

‘given cycle of said horizontal deflection current, said second

transistor switch coupling said resonant circuits during a first
period (t1-t3) of said deflection cycle and decoupling said
resonant circuits during a portion (t3-t6) of a retrace interval of
said deflection cycle, the retrace interval portion varying in
accordance with said control signal, such that during said retrace
interval portion, said flyback pulse voltage is developed at a first
main current conducting terminal (collector) of said second
transistor switch and said retrace pulse voltage is developed at a
second main current conducting terminal (emitter) of said second
transistor switch.

25. An apparatus according to Claim 24 characterized
by, a protection circuit (D1) responsive to a voltage (V2) that is
developed across said second transistor switch for generating a
current that causes an increase in an amplitude of said retrace
pulse voltage (V4) when an over-voltage condition occurs in a
manner to protect said second transistor switch (Q1l) against said
over-voltage condition.

26. A television deflection apparatus, comprising:

* ¢ L M s %

‘i nput signal and coupled to. said retrace resonant cirg¢ ELA@E!QQQ‘HG;?‘@E&?S a
hori zontal deflection current (i3) in said deflection W hding - amt—sTefrphce
pul se voltage (V4) in said retrace resonant circuit; 07JUi\P15f|9"yb cK
resonant circuit (251) including a supply ,inductance (M) for gehe Bt ng a
flyback pul se voltage (V2) in said supply i %duct ance; ce
of a second input signal (LV) at a frequency that is related to a vertidal
defl ection frequency; ' '



means (4, B) responsive to said first and second i npgt—st

= nu.: po] f'U '
‘generating a control signal (V3) at a horizontal frequiRiBL MMrngn
accordance with said vertical deflection frequency; chphrpcterized by

a second transistor switch (Q), coupled in series with baigfiiinNt1996
transistor swtch (Q) during a trace intgzval (t6-tl"’ fd;;,djll'\r/bgn cyc| e| of
said horizontal deflection current, said secCond transi $t ss—swi-t+eh—eetpt i Ng
said resonant circuits during a first period (tl-t3) of said deflection
cycle and decoupling said reso t el yeul f.s_.duri Tt EaT 31 ol a
retrace interval of sa?}ld9%I‘é‘%?e§fli%oﬁ.}%ty@'wel%t §1%§air Z?{rsjcgt flnpéld\'}%qi&pcgﬁ ; on
varying in adsoredatede tov 2 Hissai defdestionlfrequpnsly; such that during said
retrace interval portiQnregatd desyRatk ceupe (YO0, aak1bdingeueldeneeiish
first main current cgﬂd ct |4mgt&ertm al (collector) e%,sald second
transistor swiPhant-Haia Rt cfeceB?“tlgad\&eig Lvel oped at a second
mai n current conducting seamienaf apeinputesypplly eoltaiges€Badd transi stor
swi t ch. 25, i al fey2 ragteri zed
by, a protection ci rcui%t sﬁﬁﬂ??@é@%ﬁé?%ﬁyﬁgﬁﬁage % )é?'#él’? ?g

input supply voltage;

first switching means (Q2) responsive to said first

input signal and coupled to said retrace resonant circuit and to

said supply inductance for generating a deflection current (13) in

said deflection winding, a first retrace pulse voltage (V4) in said

first retrace capacitance, and a flyback pulse voltage (V2) in said

supply inductance during a retrace interval of a given deflection

cycle; '

((e

_ a source of a modulation second input signal (LV);

characterized by
second switching means (Q1) responsive to said first

and second input signals and having a first main current
conducting terminal (collector) that is coupled to said supply
inductance via a current path section (Qla) that excludes a
common conductor (GROUND) and a second main current
conducting terminal (emitter) of said second switching means, said
second main current conducting terminal being coupled to said
retrace resonant circuit via another current path section (Q1b)
that excludes said common conductor and said first main current
conducting terminal, the two current path sections and said
second switching means coupling said supply inductance to said
retrace resonant circuit during a first period (t1-t3) of said first
retrace pulse voltage, the first period of said first retrace pulse
voltage varying in accordance with said second input signal, said
second switching means decoupling said retrace resonant circuit
from said supply inductance during a second period (t3-t6) of said
first retrace pulse voltage.
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developed across said second transistor swtch for generatlﬂg
‘that causes an increase in an anplltude of said retragég; :
when an over-voltage condition occurs in a manner to
transistor switch (Q) against said over-voltage cond
26. A television deflection apparatus, -ck8pri Sing:

-17- S f Lrst input signal (H enr]) at
that 'is relatmmgm#&éﬁg " aretrace
resonant circuit (100), including a q@ééfﬁktﬂn

An East-West switching transistor (Q1) is coupled

between a flyback transformer primary winding (W1) and a
horizontal deflection output transistor circuit (100) to control

5 retrace energy to obtain an East-West modulation of the deflection
current amplitude (i3) as required for East-West pincushion raster
correction. The East-West switching transistor isolates a retrace
resonant circuit (100) that includes a horizontal deflection
winding (LH) from a flyback resonant circuit (251) that includes

10 the flyback transformer (W1) during a portion of retrace. The
deflection winding (LH) is coupled to a common conductor
(GROUND) to permit the use of a retrace voltage sample (V4a)
developed in the deflection winding as a feedback signal to
synchronize the deflection current to the video signal (Hg). The

15 arrangement reduces phase modulation of the deflection current
as a function of beam current (iggap) variations, that could be
visible as a beam current dependent horizontal picture shift or a
raster bending in a horizontal direction.

FIGURE 1
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‘excl udes said conmon conductor and said first main cug
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