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scan lines that dISplayfhe horizontal deflectlon circuit, in some
conventional television receivers, comprises an output
20 stage that includes a horizontal deflection winding and a
trace capacitor that supplies deflection current to the
deflection winding during each trace interval. A retrace
capacitor is coupled across the deflection winding during
the retrace interval. Energy is replenished during
5 25 retrace via a flyback transformer. The heavy loading of .
o ‘ - the high beam current in a secondary winding of the (
flyback transformer, that occurs in the course of
displaying, for example, each horizontal strip of the
crosshatch pattern, represents a heavy load to the flyback
30 transformer during retrace. The retrace capacitor is
slightly discharged during retrace due to this loading.
This results in a discharge current from the trace
capacitor into tr retrace capacitor through the
deflection windir and a slight drop of the voltage
35 across the trace capacitor during the high luminance

horizontal strips of the crosshatch pattern. The charge
of the trace capacitor is replenished during the retrace
intervals associated with the scan lines that displdy the
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* which represents a low impedance energy flywheel, supplies
the transient increase in energy requirement of the ultor
circuits. Thus, energy transferred from the deflection

20 circuit to the ultor circuits may tend to cause variations

in the deflection winding trace current.

U.S. Patent No. 4,429,257, entitled
VARIABLE HORIZONTAL DEFLECTION CIRCUIT CAPABLE OF .
25 PROVIDING EAST-WEST PINCUSHION CORRECTION, in the name of
v P.E. Haferl, hereinafter referred to as the Haferl patent,
' discloses a deflection circuit that reduces "mouseteeth"
K distortions. One deflection circuit that is disclosed in
the Haferl patent is controlled by a controllable switch.
30 The controllable switch, operated at a deflection rate, is
coupled to a deflection winding to generate scanning
current in the deflection winding during each trace
interval. A first deflection retrace_capacitance forms a
deflection retrace resonant circuit with the deflection
35 winding during each retrace interval. A primary winding of
' a'fIYback'transformer-is coupled to a second retrace
capacitance and to the controllable switch to form a
- second resonant circuit within the retrace interval and



a,fl yback transformer is coupled to a second. retrace capacitance and to the
controllable switch to forma second resoﬁéﬂt circuit wthin the retrace,

i nterval and -3- generates a pulse vol tage that energizes the ultor
circuits.. During the retra |nte e two respnant _circyits are
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flyback transfigidlRides the deflection winding may not vary. -
~ East-west pincushion distortion correction is
accomplished in the Haferl patent by supplying modulation
current from a modulation current source that varies at a
20 vertical rate, through the decoupling'inductive_impedenCe.
During the fetrace inter#al, the amount of energy supplied
to the retrace resonant circuit is Qirectly related to the

‘modulation current provided by the modulation source.
Therefore, the peek-current-flowing in the deflection
25 _”ﬁinding at the beginning of trace, for example, is also
made to vary at a vertical rate, in a parabolic manner, to
achieve east-west pincushion distortion correction.
It is desirable to form a deflection circuit
- such as described in the Haferl patent that reduces
30 ‘'"mouseteeth” distortions. Also it is desirable to combine
_ two resonant circuits that include the flyback transformer
and the deflection winding, respectlvely, for obtalnlng
retrace pulses that carry synchronization 1nformat1on of
~ the comblned resonant circuits. .
35 : In accordance with an aspect of the 1nvent10n, a
| resonant c1reu1t includes a f1:st retrace capacitance and
a deflection winding. A retrace;puléegvoltage is '
- developed across a supply inductance. A second retrace

w3,



an.d fhe defl ection wi nding, respectlvel y, for obtaining retrace pul ses that
carry :synchronl zation information.of the conbined resonant circuits. 35

tn accordance with an aspect of the inventdén, a resonant circuit includes
a first retrace capacitance and a deflection winding. A retrace pul se.

vol t‘a’ﬁe I s devel oped across a supply inductance. A second retrace -4-
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i ncluded in one gAML circuit for obtaining a retrace pulse for every
deflection cycle In a ndi ng. of the flyback 15 transforner, the

retrace pul se in the w ndiB¥y dscqurding khe deflestionwindingrtromtthe ve
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15 transformer, the retrace pulse in the winding of the
flyback transformer is representative of the retrace
voltage across the deflection Winding because of the
capacitive coupling between the two resonant circuits :

. that is provided by the second retrace capacitance.

20 Such retrace'pulse may be used for'providing phase
synchronization information of the deflection current
in the deflection winding.

In carrying out the invention, the resonant

_ circuit may comprise a parallel resonant circuit which

25 is coupled to a second, preferably series, resonant
circuit that includes the second retrace capacitance
and the primary winding of the flyback transformer,
_with at least one of the resonant circuits

| advantageously tuned to a frequency“that'is‘also'lower

" 30 than the retrace frequency. The inductive component of
~ ' the second resonant'Circuit compensates for the
capacitiVe component of the parallel resonant circuit
so that the combined circuit formed by both‘resonant _
.circuits resonates at the desired retrace frequency.

35 ' IN THE DRAWINGS: | -

- FIGURE 1 illustrates a deflection circuit,
"embodying the inventions claimed both in this
 Application and in Application No. 8429413 from which

it is divided.



with at | east one of the resonant circuits advantageously tuned to a
frequency that is also | ower 30 t han' #Be retrace frequency. The’
i nductive conponent of the second resonant circuit conpensates for the
capaC|t|ve conponent of the parallel resonant circuit so that the conblned
circuit fornmed by both FSPREt22iandi 2b u&%ua&ngeatcmmrr @Iat'eeras
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circuit, enbodylng t he i nventions, cl ai ned |s App tlon an in
Application No. 8429413 ﬂﬁHﬁﬁMﬁ(ﬁ#l?sF§aﬂﬁ§lée§e ecﬁiquQ}}EFEE thatop

illustrate crpsehaieB Raciess AVmddendurkeheUsinkyusaiidying!i &4 caspess.
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t
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for a Philips 30AX [err ure , a source of
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ground, is COHBEEQtEBhQBQhthé‘ﬁ&féﬁithft?I@Ukﬁr5‘na' 22a of a primary
wi ndi ng WL of ‘a hori.zontal y ack transfornmer -Tl. __The.other term pal of

winding W is 20 coupP&f ?Qwﬁ%?ﬁﬁlFeiﬁpnaﬁ FIGURE i} + SMBRA¥RRIcAROr
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15 p1cture tube. In FIGURE 1, a source of regulated direct

' current voltage B+, developed betueen a'terminal 22 and
ground, is coupled through a re51stor R1 to a termlnal 22a
of a prlmary winding Wl of a horlzontal flyback
transformer T1. The_other_termlnal_of w1nd1ng Wl is

20 coupled tola-junction terminal 23. A filtering'capacitor

€1 is coupled from terminal 22a to ground. Regulated
voltage B+ is generated by a switched mode power supply
90. A secondary winding W3 of transformer T1l, supplies an
_ ultor voltage U and a beam current through a diode D4.

25 o A horlzontal output tran51stor Q1, hav1ng its
Ibase coupled to a conventional driver and oscillator '\/
c1rcu1t 50, has its collector to emltter path coupled
‘between Junctlon term1na1 23 and ground Parallellng the
maln conductave path of transistor. Ql is the series

30 arrangement of two rectifiers, dlodes D1 and D2. Coupled
between the anode and cathode electrodes of dlode D1 is
the series arrangement of a horlzontal deflect1on winding
;H' and an S-shaplng, or trace, capac1tor C . A
deflection retrace capac1tor CRD , coupled also between |

35 the anode and cathode eletrodes of diode D1, forms with
.capacitor Cg and with deflection winding Ly, @a parallel
retrace resonant circuit 27. A second retrace capacitor

Cpp is coupled between a junction terminal 28 and ground.

’
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90. A secondary wi ndi ng WB of transforrrer Tl, supplies an ultor voltage U
and g beam current .through a di ode D4. 256< : -A horizontal output
xctraﬁ5| stor QL, having its base coupled to a conventional driver and

osci Itator ci rcwt 50, has its collector to_emtter path coupl ed between
j uieti on t er ForBless Batyesn terminal 428 cARdgorABDdai ASc ShRUESRASDat h of

transi stor Qhrirardeneiftf ics Hoke A1 ANGRAEA! cOhtteR1a8Ak fwdrtsohel 0des D1
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the series aIO _ RERS %’ﬁ%‘??z%%t&‘ageﬂ’ﬁgﬁl&'ﬁ i ﬁ?fr"%é’h&ﬁ’@ an - S-shaping,

or trace, cap:a:ra'zis:rst{oarrgs Arhefisdtctancet ofcehohpatitdis [err] , coupled
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ngrJ(r)lﬁmjonl tse'[ %gr%s% anc e%n?dl?g%keeféﬂgéggbweglﬁt ro@d% & sw tched
current arr aRfenS@Pasi tartCy r@F@udb%d%CEWtbﬁr ngPeratess@sr a%. The

i nduct ance oto@ﬁ@fﬁ;llehals -.Een ks naé £l eyt DoAheirblaR .t hat of deflection
wi ndi ng hczrr% rln& the trace interval the circuit that mcﬁﬁes primary

wi ndi ngl &t ony ¥ficthe1suhtckpng (a5 EraBE1EEON) &8 nduct or
[err], operadexriaed; oammrww&ewl | £k vphase! eafoematiictlidf piflses
st rat | vells, SRASAR ANRH T By o TFCSRREEY riPetBe, M 0% ShaTea by
a secondary wragisfpriemnfTY )dmoiescgmédrhateflonas descri bed l.ater on.
L e oo ey ] Hiling O CPeteBd B Rt cREA° S WA 3, ©
[err], @&B8rinFetFacencapagitan ¥ rsink mrrenﬁmb ethaite ﬂiqy’ﬁer‘n@corres
the vol t age \‘.‘ﬁo@:@r‘?ﬁs CARRCigaté¥ the - integhaY! djﬁe -dt, during the
' ~ entire retrace interval, for example, the higher becomes
" the voltage V4 across capacitor Cp, . It shoﬁld be
. understood that peak deflection cu;'rent iY through
20 deflectlon winding LH during the trace interval, is
directly related to the peak voltage V4 across capacitor
CRD at the center of the retrace 1nterva1. By modulating
~ the current J'.1 at a vertical rate, switched current '
arrangement 25 provides east-west pincushion correction to
25- - the horizontal scanning current. -

\ _ The control circuit in controllable switched
current arrangement 25, includes a differential pair of
traneis'tors @2 and Q3, where both emitters of transistors
Q2 and QS, respectlvely, are coupled to a terminal 41 of a

30 'res:Lstoz: R9. The other terminal of resistor R9 is coupled
~to a voltage source V+. Current. 12, flow1ng in resistor
R9, is spl:.t between trans:.stors Q2 and Q3, respectzvely,
~in response to the difference between voltages V6 and VS
developed between the bases of trans:.stor Q2 and QB,
_ '35_- respect:l.vely : _ .
' - The collector current of. trans18tor Q2 controls,
_ via an 1nverta.ng and driving trans:.stor Q4, the switching '
t:ans:l.sto:r:. Q5 of arrangement 25, which operates in common



under st ood that peak deflection current [err] through 20 def| ection
winding [err], during the trace interval oLs directly related to t hé peak
-vol tage V4 across capacitor [err] at the center of the retrace interval. By {
modul ating the -current [err] at a vertical raté, sw tched current _ \J

arrangemnent Zémi?tﬁérdﬁédéaSt TS tcdl TE&ehE OGfCﬁréﬁﬁisQBrt 2525.5 ed' -
hor, zont al scanni ngecurrent The_ cqntrol:-circuit_.in controll.ahle.sw tched

current arrang®n@n ﬂlnPﬂclz@d&faF ke Linkhat is; FeE‘PtFrﬁéﬁ“Stxiﬁ@r@nﬁnd

@, : where boltdslfduiterzs of Thiua)sitatanisi €Poangs Bs gesnemeweam @@ oeupl ed
to a termnal _4

r.esi_stor ther term,nal |stor'R9.
i's coupled to- 3598FF§§§Q¥OUI;'P€ a\ffor%ﬂ?%n‘flé Qﬁ?oﬂ“ﬁ’ ftﬁlqgeﬁét R9, is.
split betSweendifferencer be@@esnd Vgl taganc¥éi aplyySin Tespdmad (29 tof
di fference be I 6 b Ny h
transi stor @éigﬁgg § %ggﬁ'rs\ésr??é&f%d&%‘q cofléé or8 cér ﬁzggtac%g.?nﬁal
transi stor Q22ant A%, 1$|atamnnnnsxma@pbmdthelpohgntnaaspﬁuyolyagerﬁﬁ
swi tehing {1 35hdt op3 RsObodelf s BiVer® c%feﬁtoregreh t 'ﬂ% ugh [

em tter node e col or of transistor . 'S CO to

of choke L1 t®aekesliendnd tooGlamp he ¥oltage ¥3. athﬁ?m%*lsr%ﬁor‘”@

i s’ switghed offaneilse6r QSSE_%C'EUM:Qied ¢ﬂface@rﬂaeceomthpet khax1Eld t ude  of
the 5 di fference ﬁet ween: vol taa%}st[ d V5 Ter m of choke, L1- ’Is'/s

al so coupl ed RF¢3%Bh &°UPGEe AP al 253’“’?55? Y« ¥Pel, Tansis
t he potentralQﬁf:.sottmgedBon Dicurter et i £ pﬁlcdstuodgroundcmhmugﬁ err] that

transi stor BTSN aPELE Spr c%%%%%ﬁ%%% Vhofei Bepht SRPQRustdety ™ 10
capaci tor CI. gromdvpotenjz;.a\lhen transi-stor @ is turned on, current [err] _

flows tqgground throughg BE:?%Fﬁzta‘ir &fé&@'ﬁawggtﬁge Hév?e‘io%’ed"‘tacross a

approxi mately ground potentl
secondary w1nd:|.ng W2 of flyback transformer Tl, ‘are

“'coupled.to the base of translstor Qz through a re51stor R2’ s
and across a series arrangement of a re51stor R3 and a '
capac1tor C2. A vertlcal rate s1gna1 V hav1ng a

20 parabolic shape superlmposed on a vert1ca1 sawtooth that
' is produced by a conventlonal vertlcal deflection c1rcu1t o

32, is coupled to the base of transistor Q2 through a _
series raster control arrangement of re51stors R6, R5 and
capacitor c3.. Thus, the base of tran51stor Qz ‘acts as a

25 voltage summ1ng Junctlon. Vertical sawtooth voltage V9
‘across a sampllng re51stor Rs of vert1ca1 deflectlon _\\/_'
circuit 32 has a vertical rate sawtooth component.

'Vbltage Vo' 1s appl;ed through a trapeze control reslstor
R13, that 1: in parallel w1th res;stor Rs, to one term1na1

30 of a res1stor Rl2. The other term1na1 of res1stor R12 is
B coupled to the base of translstor QS. Trapeze control
resistor R13 1s ad]usted to’ cancel, by common mode- _
rejectlon, ‘the vert1cal sawtooth portlon at the base of
transistor Q2. The b1as voltage level Vs, .at the base of
35 transistor Q3, is controlled by a serles arrangement of a
) variable resistor R10 and a flxed res1stor R1l. The
. geries arrangement.of resistors Rlo and R11 is 1nterposed
‘between voltage source V+ and the base of translstor QS.



15 - Horizontal retrace pulses [err], devel oped across a
secondary wi nding W2 of flyback transforre8-Tl, are coupled to the base of
ytransistor @ through a resistor R2 and across a series arrangenent of a
resistor R3 and a capacitor C2. A vertical rate signal [err], having a 20
parabiol i ¢ shape superi n¥derdsh V2 Retveen tewmdbeh eRarfi ¢ k@ddjdedim;/ a

convent i onal yebhhaallsd%fls%:tdaibréd O&iﬂ'o@&h 4SregiBte? RA ke thaspae

t ransd st or %hrou%h .a.series raster conttol _arrangenment of reS|st ors RG,

R5 and capaci P iFhr 94, ReOwde (feedkack thakcstaRilizes the
vol tage sunmi opejrultd.bwlbf daztemorsaﬂwmi\tvmbbagemasacE:egacath ng

ot sorn $ormbnlpeibeal 0 CRLE U W RendoS e whebbiaing &2
resistor R13 1nhegra$e|mhampnlsés\nﬂtvoktageOVZ[ethht tis odesceiibiednl 30
of o3 resistoraBid: e A Prd Il Wvdlied S0 S0teThErhB ot SUPLAL R e

base of: tranS|stor peze con resrstor 8 nce
by conmon nodféeedpagki-on, the vertlcal sawm oot h portion at the -base of

transistor . The bi agpeldiaetened Detw nt@8193§F30563§nd tgansi st or

@B, is controlled b{ a series, arrangenent. of a variable resistor RLO and a

fixed res?st Jrofuiates, the time during whichityansisses RPoigndumned s

i nt er posed bebmeaurah@@@cﬂpufmzéhﬁp ﬁf@céafﬁtei-v&namﬁl sbebr@%nce
Vol t age V2 betggﬁ ernln of choke Li d groun SO gou
r E%

through a resY ﬂ&q: PRSI A9M, RE SHhe fﬁaPﬁlﬁgoSFGQ f8e k that
stabilizes t heathedet ray dhbGEHG!HGHHICIFCUIt 100. Thus, capacitor

d t R3, | t t
o ol tage vz, iha |s CHESSA 4o Bk oéﬁ‘fﬁap%s%’e‘°£9%§ﬁ¥%éaﬁs=?§f§%s °
par abol |b5wavtre¢m fioteryald. ﬂmuﬂﬁ fd;rmi&el)betohehevbét apdsty@ngigtex 10
modul ates thegsi g8 Gyblit Wi WAl @5 fs! tupRlablsuti 49 each

hori zont al tr ce |n erva i n accordanc
- controllable time. When tran51stor Q5 is turned off,

l-is diverted to flow through diode D3. This
- produces a slow decay of current il during the remainder
20 - of the trace interval. During the retrace interval,

- current i1 increases. Because of the high impedance of
choke L1 relative to that of deflection winding Ly during
retrace, no significant coupling is produced between
retrace resonant circuit 27 and primary winding Wi for

_ 25 high frequency load related currents in the{primary
L winding. - Because choke L1 does not provide a low
' impedance path for such currents, "mouseteeth" distortions
are avoided or significantly reduced in a similar way to

| thatidescribed in detail in the aforementioned Haferl

30 péteht, FIGURE 2a illustrates "mouseteeth" distortions
that occur when a crosshatch pattern is displayed using
some circuits of the prior art. FIGURE 2b illustrétes_a

'_crosshatch pattern free of "mouseteeth" distortions, such

_:_.as may be obtained when deflectlon circuit 100 of FIGURE 1

35 is employed. .

FIGURE 4 illustrates the equivalent circuit of
.deflection circuit 100 of FIGURE 1 during retrace.
Primary winding Wl and capacitor Crr form a series

current i
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hori zontal r@ﬁéz@@@ofﬁegumcw @exmﬂ o ﬂﬁ\?ideéﬂdlﬂﬁﬁkﬁﬁ'hltﬁﬂ'e\lﬂyndl ng [err]
-forn1a parall el. retgh e_resgpnant, cir.cuit 27 gﬂ £ isongnce frequency
& zoMEGP PULFsC

sf requency.

The Ci Ui t feprusbﬁWSthhecmEMUaat:ﬁﬂterw&&mhn deflection winding Ly-
Horizontal synchronlzlng pulse: H is coupled ‘to driver and
oscillator circuit 50 for prov1d1ng synchronization
information. The synchronization information contained in
pulses H, may be indicative of the phase of current iy.in
deflection winding Ly. It may be used, illustratively,iin

20

25

30

35

'conjuction with horizontal sync pulses of a television

signal, not shown in FIGURE 1, to adjust the phase of the

oscillator. signal that drives the base of transistor Q1.
Coupling between primary winding W1 of

transformer Tl and retrace resonaht'circuit 27 is made -

through a capacitive voltége'divider that includes U

capacitors C... and Cx

RD

R

RT ° Capacitor C g which is serially

coupled between primary wlndlng Wl and circuit 27,
prevents discharge of capacitor cs by a sudden retra;e_
current: load such as a sudden increase in the beam -.
current. - High impedance choke Ll, which provides another
current path_between deflection retrace resonant circuit
27 and flyback transformer winding Wi, preVehts*Iépid
energy transfer through retrace reSOnént-éircuit 27 and

substantially reduced.

distortions are

‘transformer T1. Therefore, when using defieqtibn circuit
100 of FIGURE 1, "mouseteeth"



parallel resonant circuits is tuned, however, to the retrace resonant
fréquency: The retr.ace. pul se voltage MAtthgprlnary winding W contains the
Ssane 10 synchroni zation information that is contained in the retrace
pulse voltage in deflection winding [err]. As explained before, secondary
wi ndiFng WA of transforneFIGmRBf3FthBEtramesvhmm;heﬁIdeilemtyohyc1rcu1t

hori zont al o) | ses . e ts.the

retrice |nterv |é#%%§?%§ |§§ %%ﬁ% Fg%ﬂfp rlfgh al 5%%% ?gﬁ iﬁ# 8f

pulse [err] | FXHRE Y is. genegaIAUdsgmgﬂhkammfqinqunt 00 fof EIGVRﬂlhg

synchr oni zati GindAf e IRG1 a8£188¢4HNERERRIAAIAN df‘fﬁdt‘f"é.to.?‘ contained in
err

pul ses [err] may be ind |cat|ve of the phase of current in 20

def | ect i or? wi ndieRPeEReTR” IFF°F§}°H§ 83&d similaniy suRs yanthatd¥ ucti on
wi th hori zont atemtsdputaeﬁteéam febares andsisii®old0in SITRORES | &hEE31,

to adjust the ol e of the.oscillator.signal that drives the base of .
transi st or Qéﬁhﬁ?ﬁgsb@}gé % PRSPy Oft of 25 transforner T1
and retrace resonant C|rrnlﬂeerctlondclrbuQ&gﬂoa.Qﬂp&mamnmé3p|éage.

' ser al Iy cSUNEPTAERLE ChEFEat, RhralBRpeRy B o barathos °Hf LoLiPe A

di schar gé®f dquei aosdei tis ¢oupledyta tedmenaﬂeﬂﬁaaé:nhokennlfnuThcad such as
a sudden i ncr miaéaecaffﬁheuw%ggg;% BRI Al¥En n)\fﬂéahgément

‘provi des anot her current pat ['ection retrace resona rcu

27 and flybacld2% mwm SARErHESPLPiprushion conreekiony It sheuld be

through retragmhdesPbesd ﬁhéﬁuc{trEZn%nQrg‘éngeHeQﬁ'S Fednd 125 T6£I EIGURES
en, usi ng deflect|é£ circuit 100 of FIGUE no seteet " distortions are

tantially ¥ respegtiypiyRemay; €defl ection
C| rcuit 181 enbodyi ng arcoﬁ'peonableheurnémt la&rrancjammtlwlof)fsfamE 3

s generally %'ﬂoﬁgraéﬁﬁérfﬂlél%gg mghg9R§n%ludes a capacitor. C
' _coupled between terminal 29 of choke L1 and ground. _A
transistor Q6 having its collector coupled to terminal 29,
sinks direct current that is'edual to the average value of
20 current 1 through choke Ll The collector current of
tran51stor QG as controlled by a conventlonally built
control block 70, has a ‘vertical rate parabolic waveform
to provide east-west plncushlon correctlon. A feedback
_Jvoltage coupled from term1na1 29 stablllzes raster
25 .'correctlon and width.

W, o _ FIGURE 5 111ustrates the waveform of retrace
pulse-voltage Vi for deflectlon c1rcu1t 101. FIGURE 5
alsa 1llustrates retrace voltage V2 across capacztor CRI
for top/bottom and center scannlng examples 1n broken and

30 solld llnes, respectively.



VMen u rcuit 101 of FIGURE 3, 5 "nmouset eeth” distortions
are si ﬂﬂﬂmumi’ I |y reduced. Identical figures and synbols in
FIGURE e simlar itens,gf Junctions. In deflection CIrCUIt,
101 of FIGJRE 3, -a controllable current ‘arrangenent 125, operating at C ass,
A 10 node, is coupled to termnal 29 of choke L1. The nodul ated currerit -
t hrpugh controlgralms:current arrangenent 125 provi des east-west plncushlon
correction. It should be_,und q?t cusren arran fts 25 and 125 of
FIGURES 1 and 3, respect ivel 3‘ 3?&& as+-i9R & BagFem &ge

Control | abl e current arran@eﬁ&dctﬁﬂhtﬂiﬂdiﬁﬁﬁ -3, operating in Class A

o bt 5 FasaPar | et Peria i 0G0 g £ 8hE 0EE 1 60R KRl ©1 )
si nks dPrect cwinding aad @e@md &t tehalefkeckion arake otozq:eneralteent
[err] through ghalk@iny chi‘érftOUrP“stﬂrd QHE R 4 t%ﬂmﬁﬁéoauver?l S

. controlled by a conventional ly built control bl oc]
parabol i ¢ waveltSAFP d5ESVidde Ofadt dpflechion S Lorrection. A feedback

~voltage coupled fromter g surde IREIPPBS deEgy; 25 - cor recti.on and -
N il Y S T TR X7 e BN AN
capaci t 30 CRT feansophdosadd sctrcentefi supply renergyfes producikrg ind 30
et coron WERIEC RSB, n SRS o relh A SELLETEL It g B 1 1O
wi ndi ng and op§h§t§§t5ﬁc§ @ﬂﬂeﬁﬁﬁlMQﬁzﬂhgtdﬁiﬁ#ﬁ#%ﬂﬁe@&Q&ﬁzng current in
sai d deflection w nding Qg&@&gr@ﬂfgggaddﬁg&ﬂ@gnég ghé@ﬁfé¥ﬁ¢og cycle ay
source Of SUppl tracegresonant circuit with said deflection winding: .
15 during the retrace 1nterval of the deflection cycle;
a load circuit coupled to said supply |
inductance and energized during the retrace interval,_
a second retrace. capacitance coupled to said
_ retrace resonant circuit for coupling a voltage .
20 __obtained from said retrace pulse voltage that is :
' Wdeveloped in said supply inductance to said retrace
resonance circuit, : :
~an impedance, that at the retrace frequency
of said scanning current is of substantially higher
25 | _value than that of said deflection winding, and
‘a source of modulation current coupled to -
:isaid retrace resonant circuit through said 1mpedance
for producing modulation of said scanning current as’
said modulation ‘current varies in a manner to reduce_h
30 pincushion distortion, wherein said impedance is o
interposed in a current path_between said retrace
resonant circuit and said supply_inductance for
substantially reducing energy transfer between said
retrace resonant circuit and said load circuit during
35 . each retrace interval. - =




a supply inductance coupled to said switching 10 nean

of supply energy for producing in said su QI y inductance "mg"ﬂm ”ﬂmHm
wol tage during the retrace interval of tﬁg defl ection cycte;cfiwsm retrace
- capacitance that fornms a retrace resonant .circuit with said deflection

wiing 19 | g0uring (ge retagereplanval -0bsthecABLheRl 9B EYGLg 12 | 0ad

cirquit coupled to said supply |n ance and ener étrace
intetval ; a mmrﬁcﬁ%@@a‘é@?%ﬁé@@ﬁp¢§ﬂpleds§9dsﬁéﬂr ds@llesscnant

circlit for Goudimy fovOkp POPIRY & trﬂééairaféa&éoﬁhéi‘ééor ekhageiRukse
voltage that is dewﬁ#ggagé%ghi f i nduct ance.to sald retrace
resonance ci ra%R eScapny ﬁtc?ﬁﬁePEtVéﬁéeFréﬁuéﬁ&Q tragsi d
Zc?rning surruﬁltageoéasiéslaimdaﬁ?gréiﬂhsa1a51mpedanbaecbhpnehh&hlﬂf Sald
efl ection w , e c 0
retrace resonand¥#$§§ﬁu %%%H”ga?gfgnﬁéﬁgﬁgs ¥SFSBFB§ §?ﬁ§%%3d5? tion of
sai d scanmluyairkngnsamdSﬁribcmﬂmﬂtﬁgen35usaadtmodnletlon eurzentr to
reduce 30 {F%shlon di stortion, wherein said inpedance is interposed

in a current pat etween said retrace resonant circuit and said supply
i nduct ance for substantially reduci ng energy transfer between said retrace

rigonint 10/ reuit an fsi'aad |Da&bilééﬂ%éndditéﬂl€5accordﬁﬁb £6t tagen nterval

- ' efle cuit _accor n

trace capacit ’(R)Lﬁ)?"b% 4%‘&5 %f?%’éﬂ"i')ﬁ ﬁﬁ’ﬂﬁf;ﬁﬁe?o? éﬁﬁ?‘?f’ﬂ% éf 74

trace. vol tag@emamn vtnarennttandamd:ludds af seurdesofnveu@,:.caﬂ.r wate

varies as saigh A ooyl 36 J81a°gourBd YRChEaT SBin FRECARE (RQuP! €S
curren sa|

sai d nodul ati o race resonan varying said
trace vol t ag¥aEying @M@%@ubﬁtmrwrent at a vertical rate

15 parabollc manner -for prov1d1ng an east-west plncushlon
- corrected scanning current waveform.'

4. A defleCtidn_CCrcujt according to Claim 1,
~ wherein said deflection circuit comprises a horizontal
20 deflection circuit and wherein said source of modulation
current operates in Class A mode and said modulation
current varies at a vertical rate in a parabolic manner to
provide east-west correction.

25 - 5. A deflection circuit according to Claim 1,
W - wherein said impedance comprises a modulation inductance.

e 6. A deflection circuit according to c1a1m'1,
_ .whereln saxd supply 1ndnctance comprises a primary winding .
30 of a flyback transformer.
7. A deflect;on clrcu1t accordlng to C1a1m 1,
whereln said source of modulation current is coupled to
' said- seconduretrace,capacltance.for.controll;ng-the
'-35 vo;tage'across said first retrace'capacitancehduring the
| retrace interval. ' - '



var| . A deflection citcuit according to Claiml,,
!l ""IHHL!E"! on circuit conprises a horizontal deflection circuit
: nd I*nCkudes =& of vertical rate SRdmal coupled to said source of s
ggdulatlonlcurrent fo; varying said nodul ation current at a. vertlcal rate‘?
paraRolic manner for pr ng,an_east-we rect
scanni ngqcurrent vvavef%r mAﬁeQi\eggﬁpgcf:}Eﬁu(}iaf g:fo &r]ﬁjmbl im1,
wherein sai drifefé bt s@id cswitchingnpeanss iacladesod ajemﬁea‘ﬁ emup)'red :

o oul nd JPELEL N5 22 e 80ROt ARG AL Llde Yord RERU BRI £ 255 A

node and sai on current varires a te In a parabolic
manner to prewidentapathete saifempfydation current during e |easen
circuit @cc @Qv% Claim 1, wherein said inpedance conprlses a nodul ation
i nduct ance. efl ection circuit according to Caiml, wherein said
supply |nductance conprises a primary winding 30 of a flyback transformer.
7.. A deflection circui¢,acaoadifhectdof mmchlwmcmnﬁmctcsmmoi,

dul at '
Control 11 ng PRESkn o1 AaERCanPRSaRpRey Al iy Staifiied M Batdlier

the retrace resenant.circui$, wherein sa1d supply 1nductance ,and said

8. A dgp ecééégB?&'i‘:&&acgcggg%&&o&oig et sitdl subdsbhey means
includeS a rectifier cou Cross sai secon retrace capacitance for
provi di ng a elrewht 9§@hwb§r§&PdsﬁB€hP&ﬁ Ansh (E]RANG, ??@P??%ce 5

interval. 9. clfcﬂﬁbeﬁérﬁnaCtbﬁbu.he@wsﬁmﬁ @iZaiiel, wherein said
ret race resonant circuit COI'TpI’I Ses a par allel. resonant circui t, wherein

said supply inductance and said 10 second retrace. capacitor forma secondy/
retrace resonant circulo.and dhéﬂecmmnm(thnuﬂﬁeacqpmﬂxmgdh@ Chaimadi

15 whereln the resonant frequency of at least one of said
parallel and second resonant circuits is lower than. the
retrace frequency of said scanning current.

_ 11. _A'deflection circuit“acoording to Claim 10
20 wherein said combined resonant circuit is tuned to the
retrace frequency of said scanning current.

'12. A deflection oircuit according to Claim 11
whereln said second retrace resonant circuit comprises the
25 . -series arrangement of said supply inductance and said °

second retrace capacitor, said series arrangement being N

coupled across said first retrace capacitance.

- 13. A deflectlzgaglrcult according to Claim 1,
30 wherein a resonant c1rcu1tkdur1ng retrace - 1nc1udes_
- said fzrst and second retrace capacitances sald supply
" inductance and said deflection winding substantially _
generates a retrace pulse in said. Supp1y7inductanoe'that '
provides the same synchronization information that is
35 - contained ‘in the retrace pulse across sa1d deflectlon §
winding durlng each retrace interval. ' |

i



i rcw ts form a conbi ned resonant circuit. A def circuit

accordl ng'to daim9, 15 wherein. the” ress{f nt frequ Iﬂajﬂlﬂme of

sai d: paral l el and second resonant circuit S | ower than c
frequency of said scanning current. 11. A deflection circuit acco‘rdl*ng to

Cl abm 10 2@ \/\herel n saijg conpi dpﬁéﬁ?ﬁ? f#‘?fﬁ”écé%{l?@ﬁdﬁ Eigﬁﬂf trace.

_ frequency of s d scannl ng currentsg ect1on g to
Clai m11 wher & %ﬁéé%r?c!‘ﬂ%h If%!ﬁ%ﬁlt circuit conpnexgy thenffer
series’ arrangmwfeem‘ swiidl retafice | ﬁ@%lff%hf@' &héegé’{'g {,SL&?CG Cace

© capacitor, sai AN A ei n ed across sal I rst ret
capaci t ance. fg.rc IFe % “ﬁf%agﬁ’&}r%t a&‘ﬁf?ﬁr@‘ﬁﬁ@%% disBortiprsein a
resonant &rcuit that during retrace i ncl udes sai d fi rst and second

retrace capacitances sahg suppl tanc lect ndl ng
substantial |y generates 12 relt%?:f?céef p%%ﬁoqprﬁs%é% % %m% atRat -
provi des the ¥R@Feip,emdchisoaricen Qﬁmdhita@on ftmrren‘@‘jcwtnsesdal n thfa
retrace pul seseiteheds tutréait eland) £ A Pff-% n

- 14 - 14. A.defl ec |or1 circuilt ctcclyicﬁ t £e‘%€€§% iS{,&i‘

A

said i rrpedanc@ sBhLeIminal f said dmpedance tbh%s’f%rrm%ef\r@m %Ial-dt race
resonant X9, rciu.frs&ndefaled:ﬂl@md retrtidd resdndift atiircdit t@dikerdReectREt h

di stortions ti II‘CUI according t Clalml wherein said
source of m)duf“l:??{)‘ﬁ cu h%?‘ %ﬁﬁf &Erﬁﬁ ‘%‘We‘d& f or

suppl yi-ng a fnnfrerveflt.agadl evslec@mdamgaallesfe]saitd'mnmedanbeaﬁ*haé is
renote froms g,t;gn Bff %hed agel iy g&erre,tar 1965 ey 41_} %ncrease

the current t h sai g ance during the retrace 1n erv
second vol t ag gf‘ Eéﬁpné dapse PFigd: thooths heginning ofitsaidl to

decr ease 1%he ratraaé. interval and a control circuit coupled to said
switched current means for modulating the current through
said impedance at a vertical rate in a parabolic manner.

16. A deflection circuit according to Claim 15,
20 wherein said switched current means'comprisee, a first
' ~sw1tch for coupling in a conductive condition thereof said
flrst voltage level to said term1na1 of said 1mpedance,
and a diode for coupling said second voltage level .to said
terminal of said impedance when said first switch is in a
25 non-conduetive cogdition_thereof;

'.:;17,,_A deflection circuit comprising:
"a deflection winding;
i . ... . switching means coupled to said deflection
30 wlndxng'and operated at a deflection rate to generate S
' scanning current in said deflection w1nd1ng during a trace
interval of a deflection cycle; .
- a deflection retrace capacitance for forming a
first deflection retrace resonant circuit with said .
35 deflection winding;
a source of supply energy;
~a first winding of a flyback transformer coupled:
to said switching means and said source of supply enerqgy



thrOugh lor to the beginning of said 15 retrace interval
and a.co “l”lmfmﬁ ﬁﬂ‘}g pled to said switched current means for modul at i, ng
the,current ehrou | npedance at a=¥8rtical rate in a parabolic
rranner 16. A def I ection circuit according to CI a| m 15, .-Q l_mergl n said:

swi tched, current neans, conprises, a figst.s ou :
conduct i e cERFIiRFANEIRY B f FEEFACE; P s\?oF’\Ag'( @gFe Qo"%s}é]“g"%rﬂ nal of
sai‘d i npedansetrace mﬁeﬁdelfof saipl dag?lea:rtdoneegmdev:ol tage level to said

term nal of said inped c%h%@ g?égl gf;;‘b&%rd ﬁﬂr&ﬁ% the Fetrate interval

non- conducti ve cond|t| on circult conprising: a -
deflection vimd renrsentcpath hesneesospidd fiFstadefdeqtdan grerCa ndi ng

~and opegat edegloRafel LEFELPE AABC SR AIFIDE @ﬁm n&asitar rﬁﬁﬁedaﬁz@@l d
defl ection w nd?ng during a traiiyl nterval of a g’ﬁ 'ec cle,

defl ecti on r@#%@%aﬁ%??ﬁﬂ'&%a hdghexq value ﬁ%‘tq ace
resonant ci raélfie&ti&nsﬁiﬂdﬁﬁg,def | ection wi nding; a source of supply

energy; a first w ndi n%f gﬁﬁﬁ%g?ack t&%@io&@?ﬁrr%wzmc%q}ﬁ%éaig éﬂ&cm ng

~nmeans and sai d source Cihg a retrace
~ pul se voltagfirst sdeﬂléctwnv\raurag:edmmglaaxtr sirssd 4 rttlurth #akdid

def | echigon CiiEaadle! FBCRAERVEOURRRMY WntldRtighiAGhd 1 orval I

current pat h ween sald first ection retrace resonant cjrcuit and
said first w nding, sa@dsﬁﬁﬁééaﬁéEaSéﬂ% soupes 5@( isAld HhHerviRERIt han

that of sai deglet! £6HheNaVeaEbAA; resomisme dﬂrdﬁi@lwemm.r esuidofiptst to
said tirst deflection_ retrace resqnant. citcuit. thro ai d.10 | npedance .
to achi eve c3R%-$8SPnd FEECPABE: c&ﬁ&’“&tfeé’(ﬁﬂ‘gcﬁ? tit%ﬂ Stb%u{ﬁ'%ﬁ %o said (U

first wi ndi ngombined resonant circuit wherein the retrace pulse
15 voltage in said first winding contains the same
synchrbnization information that is contained in the
~ retrace pulse voltage in said deflection winding.

'~ 18. - A deflection circuit according to Claim 17,
20 wherein éaid_source of modulation current comprises a
‘'switched current means for supplying'a first voltage level
at a terminal of said impedance that is remote from said
first deflection retrace resonant circuit to ingrease the
current through said impedance during the retrace
25 interval, and a second voltage level during at least a o
. portion of the trace interval to decrease the current o
through said impedance prior to the beginning of said
”réiréce'interval and a control circuit coupled to said
swatched current means for modulating the current through
| 30 . said 1mpedance at a vertical rate in a parabollc manner.

19. A deflectzon circuit according- to Claim 18,
where:.n said :|.mpeda.nce comprlses an 1nductor. '
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*that forms a second resonant circuit therew th, said fji
‘resonant ‘circuits being coupled to fdrma conbl ned reslmml[mﬂ”l@mﬂ"mkrei n
the retrace pul se 15 voltage in said fiT &= wi ndi ng cont & ns the sanmne

'synchr oni zation information that is contained in the retrace pul se voltage

! er el n oal " sdle Biae AR GE ¢ 0L ML LoRORS0 H09Ch it BT
current means Wﬂmrﬂgﬂ&@@ﬁﬁm cutrent nheans comprisesinal farstai d
| npedance thatsviﬁ:crtﬁt 7 cur‘ﬁﬂﬁﬁ% Ay of '5%0:?&\5&'&\% Oé‘of:&i%fsﬁ &égaa?t said

circuit to increase hrough sal d 1 ppedance durin e retrace

25 interval FigRt yoidaga lavekde wadd mihﬁalawifeﬁé%dalBBP@PBﬁe@f t he
trace Intavalaﬂd) adeeﬁr&féefdxhewugxﬁm éi&@t@éc&ﬁadvbwsgenmevenl €6 Bailhe
begi nni ng of sa| d retrac %rval nd a control 8 ﬁcw coug gd to,said
swi t ched cur r FRAFHRAs 95 SHA ARREIRPGHMREE 87T ?'Bﬁéhs'éb chgipyin a

[ rrpedance at a;otﬁ-rdorrmictnatee ¢ondi smbchereoginoner. 19. A deflection
circuit according to Caim 18, wherein said i npedance conprises an

i nductor. 35 -16- 1 20. A deflection circuit according to
Claim 18, wherein said switched current neans conprises, a first switch for
coupl-ing iypa conductive cone- =TT Tst voltage |evel to said
termnal of said inpedance, 5 and a di-ode for coupling said second voltage
|l evel to said termnal of said inpedance when said first switch is in a .
non-conductive condition thereof. 10 15 20 :
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