1 RCA 86, 365 DEFLECTION CIRCU T This invention relates to a .
deflection circuit. 5 Vertical rate reference ranps nay be %enerat ed by
coupling a current source to a capakitor during t heRFBr Bfea®X r ace ti ne.
The current source charges the capacitor developing a ranp or saw aqth
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voltage The vertical sync pulse deflne e_start of 10 wvertical
and is used to discharge th across the capacitor. At the
end of the vertical sync pulse, the current source resunes charging the c
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vertical sync pul sé rate rererence ranps nmay al so be
generated by coupling a voltage source to a capacitor during the vertical
retrace pnterval. The voltage source charges the capacitor to the maxi mum
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exponential l'y*according to the assocl at harge tinme constdnt, i.e., (-
the sl ope ofP#¥&€.voltage waveformis progressively shall ower over tine. -
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di spl ayed piintervali n The: woltage soutce echirges the capacitor to the
: maximum voltage of the reference ramp, and then during vertical
trace, the voltage source is decoupled from the capacitor and the
20 capacitor is allowed to discharge through a resistor. The voltage -
across the capacitor decreases, thereby defining a ramp. This
process is repeated at the vertical scanning rate, in synchronism
with the vertical sync pulse.
The repetitive ramp or sawtooth reference signal is coupled
25 to the vertical output amplifier which drives the vertical
deflection winding. A sawtooth current is generated in the _ (
vertical deflection winding and the resultant magnetic field causes '
deflection of the electron beam within the cathode ray tube.
A reference ramp which is produced by discharging .a
30 capacitor through a resistor is not linear. The voltage across the
capacitor decays exponentlally according to the associated RC
discharge time constant, i.e., the slope of the voltage waveform is
progressively shallowg_r over time. Although various deflection
circuit parameters can be adjusted to reduce the effects of a
35 nonlinear reference ramp, the exponential flattening in the
reference ramp is undesxrable since ‘it will produce non-hneanty
of displayed plcture in the -vertical direction.




2 A 86, 365 The reference ranmp signal fromthe ranp generator
is coupled to a vertical output anplifier through a differential anplifier.
A DC bl ocki ng capacitor may be coupled.in series w th.-the deflection

wi ndi ng and t he out put of the vertical utput stage R4 og6 Begduci ng an AC
deflection current. in the winding. The“vertical output. anpl ifier is
essentially a voltage-to-current converter. The reference ranp signal is
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- of a ramp voltage and a parabolic voltage The ramp component is
generated by the deflection current across the resistance of the
winding and the resistance of the senes connected current

20 samplmg resistor. The parabolic component is generated by
integration of the deflection current by the DC blockmg capacitor.
~ To provide S-shaping of the deflection current, the output
voltage is integrated which results in the parabolic component
being double integrated- forming a third-order correction
25 waveform. The integrated output voltage is then supplied to the
~/ non-inverting input of the differential amplifier for driving the
output amplifier so as to generate an S-shaped deflection current.
‘A reference ramp generator with resistor which charges, or
discharges a ramp generating capacitor mherently develops an

30 exponentially shaped ramp, and it is. de51red to produce a
linear ramp. _ _ _
Pt Accordlng to one aspect of the 1nvent10n, there is
' prov1ded a deflection circuit, comprlslng a deflection
coil; an amplifier having an output coupled.to the
35 deflection coil for producing a current therein, and
having an input coupled to said output to érovide
degenerative feedback; a ramp generator coupled-to'an
i input of the amplifier and comprising; a capacitor for



35 deflection cdil for producing g'current therein, and having anfihput,_
coupled to said output to provide generative feedback; a ranp generator
coupled to an input of the a lifier and conprising;, a capacitor for
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combination of a capacltor, a current sense res1stor and the
deflectlon coil for produclng a scannlng current thereln, a
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20 ramp capac1tor coupled to ‘an 1nput of said ampllfler for
producing a ramp voltage by repetltlve charge and dlscharge,
a ramp resistor coupled to said ramp capacltor for prov1d1ng _
charge conduction whlch subjects the ramp voltage to " _
exponent1al varlatlon, a source of current operable to "

25 provide ramp capac1tor charge, sw1tch1ng means coupled to
said ramp capac1tor for generatlng said repetltlve charge
and dlscharge of said ramp capac1tor, and a varlable f o
resistor coupled in shunt with said sense re51stor, the - Q_J,
variable resistor hav1ng a wiper coupled to: sa1d ramp |

.30 resistor to llnearlze the exponential varlatlon of the ramp
voltage of said ramp capac1tor, said w1per be1ng further
coupled to an 1nput of said ampllfler for prov1d1ng varlable oL |
degeneratlve control of deflection amplitude. o |

In a deflection circuit according to an embodlment of

35 the 1nventlon, a resistor and capacitor ramp generator is
coupled to an anplifying means the output of which is
coupled to a”deflection'coil to produce a deflection
current. The "deflection coil is AC coupled in. serles with a
current sensor whlch produces a s1gna1 proportlonal to the



voIt'age of said ranp capacitor, said w per ‘being further coupled to an

i nput of said anplifier for providing va-[-l abl e degenerative control of
deflection anplitude. In a defl ection circuit according to an enbodi ment of
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1. In the verti e&?e&&@eﬁe&npm" S‘%IQ%R sé“'\%%NC pul se, generated
froma sync separator, _not_shown, is ap plied to a switch 20 22. Svmtch 22
is activated by VSYNEIGMREnhkrifed scherpatictdiagram ﬂéuarmta wertisak

vol tage VR, ffO&bﬂeéﬁBﬁt ifcuiowitheaSHuearized . rdMpi genéhstof ' &scordiigr t6al |
capagj yor CL .i s di schar ed in a manner to be further described to generate

a downwar dl sslﬁﬂzﬁ Bortion of signal VR 25 Ramp signal VR is
coupled to an invert FMGURIBSt 20f % illustrate waveforms at various points in
'FIGURE 1.

 In the vertical deflection circuit of FIGURE 1, a VSYNC pulse,
. generated frc_m a .sync separator, not shown, is applied to a switch
20 22. Switch 22 is activated by VSYNC and charges a capacitor Cl,
to a positive peak voltage VR, from a constant voltage source 20.
During the trace interval, capacitor C1 is discharged in a manner
to be further described to .generate' a downwardly sloping ramp
- portion of signal VR.

25 Ramp signal VR is coupled to an inverting input of a
differential amplifier 34, through a noninverting buffer 32. The
\/ non-inverting input to amplifier 34 is coupled to certain feedback

paths, discussed in detail hereafter. Voltage source 20, switching
means 22, buffer 32 and dlfferentlal amplifier 34 may be

30 elements of a smgle mtegrated circuit, such as a type M52043SP,
M51407SP or M51408SP, the appropriate pin numbers of which
appear in the FIGURE 1.

The output of dlfferentlal amphﬁer 34 at pin 18 of IC1 is

coupled through a high frequency roll off network formed by

35 series resistor R1 and a capacitor C2 to ground, which reduce the
undesirable effects '_of noise or higher frequency signals. from
being ¢oupled to a vertical output amplifier 42. Vertical amplifier -
42 may be considered as an inverting Voltage-to-current-. |



differential anplifier 34, through a noninverting buffer 32. The _
non-inverting input to anplifier 34~is coupled to certain feedback paths,
di scussed in detail hereafter.. Vol &hge source 20, switching neans 22,
buffer 32 and:differential. anplifier 34 nmay be 30 elenents of a single
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-sensing resi Ther uFIdﬁUaﬁq lﬂap 42,sdiivesVokitiad - aeﬂeyﬁoﬂevel oped across:
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3 and a current sensing resistor R4. FIGURE 2 deptcts the voltage S
20 VS developed across current sensmg resxstor ‘R4 'by the deﬂectlon
current IY in yoke Y1. The rapid retraee penod is shown by a fast
rise from a maxtmum negative value to a maximum posmve |
value.  FIGURE ‘5 shows the voltage VY at the output of amphfier
42. The voltage vY shows a positive pulse, occurnng at the
25 retrace time, which: aclueves the rapid reversal of deﬂectlon coil
current. The voltage VY also’ depicts a ramp- component generated
by the deflection current in the resistive ‘elements ' of winding Y1
and resistor R4, and a parabolic component generated by the
: integration of the deflection current by DC blocktng capacltor C3.
30 The voltage signal VY at the output of output amphfier 42 is
fed back to the non-mvertmg input of dlfferentlal amphfier 34 via
a DC feedback path. The output of amphfier 42 1s coupled toa _
voltage divider formed by resistors R2 and R3 “the Junetlon of e
which sets the DC level of the signal fed back via'a series resistor
35 R7, to the non-mvertmg input of differential amplifier 34. In | v
view of the gain of the driver and amplifier stages,- dtfferentlal o
amplifier 34 will tend to drive the output through: output |
amplifier 42 so as to maintain a DC voltage level that is equal to



rise froma maxi num negative value to a nBX|nun1p05|t|ve val ue. FI GURE 5
shows the voltage VY at the output of anplg.f.ier 42. The vol tage VY shows a
positive pul se, occurring at the 25 retraCe tinme, which achieves the rapid
reversal of deflection coil current. The voltage VY al so depicts a ranp
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correction signgh. ydsiBe' RY' cﬁence, by introducing a third order correction
waveform into the feed back path, the differential amplifier will
20 attempt to eliminate this third order component with the result
that an opposing third order correction current will be caused to
flow through the deflection coil Y1 resulting in the desired S
correction. |
To generate the reference ramp voltage VR, ramp capacxtor '
25 C1 is discharged via resistors R8 and R9 connected in series plus a

| series parallel combination of R4, RS and R6. However,

o/ discharging the ramp capacitor Cl1 to ground through a resistor
will produce an exponential ramp voltage that will result in
vertical non-linearity of the displayed image. To avoid vertical

30 non-linearity a linear ramp is required, which in turn requires a
linear discharge of capacitor C1. To linearize the exponentially
shaped discharge ramp, the output voltage signal VY of output
amplifier 42 is AC coupled via a capacitor C5 and a resistor R10 to
the junction of series connected resistors: R8 and R9. Resistor R10

35 forms a voltage divider thh the combination of res1stors RY, R4
RS, and R6.

Since the output of amphﬁer 42 has components of a. ramp
and a parabola, and is AC coupled to the ramp capacitor, the




is coupled to the non-inverting input of differential anplifier 34 vid
resistor R7. Hence, by introducing a third order correction waveforminto
the feed back path, the differentfal anplifier will 20 attenpt to
elimnate this third order conponent with the result that an opposing third
order correction current will be caused to flow. through the deflection coil
Y1 resownwardly thevidgsbugpitSvebagecthomn by GEGURE eS¢ ftendefter ence ranp
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of a ranp and a parabola, and. is AC coupled to the ranp
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may intr uce a urther 1mpedance vartatton wrth a o
resultmg variation in output voltage VY. Thus complete relrance _
on output voltage (VY) feedback to provrde reference ramp

20 waveform" ‘correction, will result in - correctron maccuracles
. A second source of downwardly ramp:.ng

voltage is coupled to discharge res:.stor _ R8"

to compensate for the tendency of the. reference 'ramp VR to
depart from a linear ramp. Advantageously, thrs source is the
25 cumrent sense voltage developed across samphng res1stor R4.

In carrying out the invention, a termmal A of a resrstor R9 > u
that is remote from dtscharge resistor R8 is coupled to current
sense voltage VS via the wiper of potentlometer RS. The voltage '
at terminal A is thus made lower over ume, dunng the trace

30 interval. The tendency of the flattening of the voltage VR at the
ramp . capacitor to flatten at the end of trace is therefore overcome
by addition of the ramp signal from current sense resrstor R4
This results in the voltage across resistor R8 bemg mamtamed
relatively - constant, even. towards the end of trace. Thus a

35 constant voltage applted across. resistor R8 will result in a,
constant current flow from capacitor Cl thereby producmg i
linear reference ramp waveform The respectlve Tesistors, R8-
RlO are balanced to adjust the linearity of the reference ramp



the television receiver. This variation is due to heating of the vertical
deflection wwnding with the resultant ‘increase in 15 resistance of the
winding wire. In addition, manufacturing tol erance variations between

wi ndi ngs of different defl éction units nsz i ntroduce a further i-npedance
variation with a resulting variation in t put voltage VY. Thus conpl ete
reliance on output voltage (VY) feedback to provide reference ranp 20
wavefarm correction, will result in correction inaccuracies. A second
sour ce\ of dmmatmse plardli Seediickagaths sand oplirald souecesiofc feedfrack
resistor R8 gﬂgpensate for the tendency of the reference ranp VR to
depart from a Finear ra Advantageously this source Is the 25 current

sermse vol tage deveFK[‘aU c3 oidnsteates ithg extentt of lieparity cerregtion ahichhe
i nventi on, irseaemé%d;g c8up Rﬁ siher cltfrenfaderise &@mevsr@mwrﬁﬁﬁarge

t | VS
pot ent | ondt erOfSSSIRHE égb AR e iy thate,

dulr It ng ttl/% t {mmxﬁﬂl (dakl@edah?ethaveﬁdsﬂef Nicy THist hray b ?mlrtguaély he

vol t age a capaci

there?ore ove‘?'&‘g%{ow)ggdgﬁ ?ﬁf@#ﬁg‘%a’fj %%{?r%ecup éﬁ%eggigg

resi stor R4. capacitoesClt s icompared ota ahe eoltags VAsatitbe wiperciofig _

mai nt ai ned rteg h{RheRENRS2 THE! BifroletR TRewpbf BMcotwL ¥elmgtlus o 35

const ant vol I ed aCross. resi nst ant
current DowV bfrﬁ capaelatbrely1 constanby pseducingghs desized r@lﬁawelﬁce ranp

Y‘?XZL‘?TP} of S O B T s R e Tond aci@%ﬁ‘ﬁé""&ﬁd
pl ural , sour ce'é“‘g"r F’é’@i!ﬂ&ck‘hael 3%%9%‘8 # (iqlﬁfuﬁ veltage, g?"éﬁ’aﬂae Va3t o
l'inearity corReOt havew;mcrbeea callerc\intb laccounp.l I ng the current sense si gnal
VS to term nal o) red to
groundi ng t hat ter %&Paﬁgg& %‘ﬁ%hé&&a\p&‘ o‘#‘ﬂfpﬂ% @%Tﬂr%ogg“&ggﬁﬁ at | vel y
under st ob# byramping:cusrensf sénssUrDlRgen VS eta ithevsameginpit serminadcof or C
's conpared tgiffdyentidl' anfpiifier 34 "ehdt' RRE downwardly ramping reference
ramp voltage VR is coupled positive feedback is introduced which
tends to accelerate the discharge of capacitor C1. This
compensates for the tendency of capacitor Cl to discharge more

20 slowly toward the end of vertical trace.
Discharge resistor R9 is coupled to the

wiper of height adjusting potentiometer RS5 which

results in a more constant amplitude signal applied across resistor
R8. A function of height adjustment is to compensate for

\_ 25  variations in deflection sensitivity between different deflection
coils. Thus adjustment of the height potentiometer produces a
wiper voltage VA which, due to negative feedback via resistor R7,
varies in a sense opposite that of the change in current sense
voltage VS. This advantageously reduces the net variation in the

30 amount of correction supplied to reference ramp capacitor C1 via

resistor R9.




potentionmeter R5. The difference between these—t—we—vet—t—agesﬂ___’l_o_ vdi f#,
relatively constant, producing the siTted rel mw E constant current

t hrough resistors R8 and R9. For thi quallta mtﬂmg t he
ef fects otamMmsput vol tage feedback via resi st en taken

I nto account. Alternatively explained, by coupling the dovinwdr dl y 15

ranpi ng current sense voltage VS to the sanme input termnal of di fferentlal
anplifier 34 that the downwardly ranping reference ranp voltage VR i s}

coupl ed, positive feedback is introduced which tends to accelerate the

di scharge of capacitor C. This conpensates for the tendency of capacitor
ad tf di scharg.e norze RFledtaidyy ¢iweuit | tmomlchsr[nqeatdeﬁlectﬁoﬁ Di schar ge

resi stor o 0 f. entioneter R5
whi ch res‘“%%‘t a.%l (raeé cortnrsifaw[rpirrp'? lhgé Si g&%féé %cr 0SS resistor
R8. A fudefilectdiorhaigiid faff proAuring acmmmgmerem. 2and havingi ons in
defl ecti A e it 'éﬁt{ﬁié&att’@%ﬁﬁ fg,_ﬁg &efﬁ &%&\?ﬁ g’ il§eadj ust nment

of the hel ght potentioneter: produces a ‘W per’ vo tage :
negat i ve feeigeks B IR anarator caurked (tq %n’s@%‘bp%glt’éet hat of ‘the

chapg@e | amplrifder %@tased@xtﬁﬁ&zg}/sam @wﬁltﬂﬁe%%duéﬁﬁgce&aﬂg net
variation the 30 a orrectio éug& led to refere gce ranp

capaci toP’Oé%a\ﬁeabrye r%l e chadgg l\ﬁ’% ischarge; a Xef+fE2¥ion circuit,
conpri si epupled Hecigadad mpacmmarﬁﬂr fpmvitﬁngtgplmrgmtcmbducubbnd to the -
defl ecti I T V, pu '
coupl ed tg@ s%gll (?Jbglt éq{sot%‘%p;l%\??p di&[e#] % %Ji {’éa]’g:'r'ga@rrjﬁ&gén%rat or
coupl ed souxee wfutcwreant: cmerala}ﬁ)lttq |mro‘émje mnﬂ%twg chaxgesaci t or for

Pr OFlgCI NG tehiTig! Gt dBOPIRRF G g "ok AOSE i g ﬂ@raﬁlﬁgs' Stor\/

coupl ed to  sai d Capacitor :for providing charge conduction whi ch Subjects
t he rarrps@d'Fit % ték’[ﬁ)rﬁ'é}ﬁ’?gﬁ ang i HFHAree L rgldCaRRAFLERT dper abl eto

prow de cRRAQINOSCIRATGE means coupled to said deflection coil for
producing a current sense s:.gnal in accordance w:.th saJ.d

deflection coil current° means for coupl:.ng saJ.d ampllf:l.er

20 output to said res:Lstor for llnearlzlng exponent1a1
variation of said ramp voltage, and means coupled to said
resistor and respons:.ve to said ‘current sense s:.gnal for
further linearizing the exponentlal var1at10n of said ramp
voltage.

25

2 - The deﬂecuon c1rcu1t accordmg to Clalm 1, wherem the = u
output of the amplifier is a voltage signal, AC coupled with a

. polarity and amplitude which tends to produce a constant voltage
30 across said resistor. '

3. The deflection circuit according to: CIaim 1, wherein said
current -sense signal is an AC voltage bemg coupled to provide
additional voltage constancy across _said res1stor. '

35 '
4.  The deflection circuit according to Clalm 1, wherem sa1d
switching means is operable to generate sa1d repetmve charge



15 switching means coupled to said capacitor for generatii '
repetitive charge and di scharge of sai'd capacitor; current mmﬁm

icoupled to said deflection coil for ﬂ&duci ng a current sensecmg!wm&";m’

accordance with said deflection coil current; nmeans for coupling said

anplifier 20 output to said resistor for li.nearizing expo [

vari ati on odnddigchangs 0of| saige CARA AR IREPLRUYE P t0 Vgé'i“d‘glr g?ﬁét gﬂgnghd
responsi ve ¢oupledd theré)t sense signal for further linearizing the
exponewtial variation of said ranp voltage. 25 2. The deflection circuit
according to O &-m 1,Thehated kection grubt 3eeeEdng iR e’y Yol t age

signal, AC B Mid FuPOl B dst Yosmisk PE®s | & Lgler PbFeht i#Ddambhipieduce a
const antg vol tage 30 across said resjstor. 3. The dgflection 8;&3@?

accor di ig HRvEMg @ £ikFHe PRt FPRILT P EIRSLVEi Hh&I TFTP AN | #8ge
bei ng couplegddond oMpie asklipledato Vihé ageid omstput yofictbesasplilfieri st or.

35 4. The deflection cirgcuit according t L1, wherein said sw tching
means is og& ;RJT%V%% gﬁn’e&aé%g%%??i:fg%ef?%@ée%harge ~and di scharge of
sai d capacitor responsive to a vertical sync signal coupled thereto. 5.

The deflection cgrcui C LRE4 Eid: a¥B8raiRgSebdcadih &ier
conpri 39(? a di fféerentf'lfll?ﬁ,l (ggrr%ﬂlé?igtlattr)HSEiﬁa{\?iingaa first g.i npuf coupl ed . to
h

receiv aherpin os2 g degenerativadfeaghackoGpmBY166st Re TdXF t of

the anplifige &QuPl N denéakéceénacinpati ¥6 tasdbaukput. andha deldond i on
circuit according to claim5, 10 wherein s .ig degﬁ erativetf egg%a%k
conpri ses P3tR AC ewpEENg thei AECPRE 1BPBytPnFELY SUEESH FENTShd a
second pat hméén€oupling the second input to said current sensing neans. 15
7. @ deflection circuit according to claim®é,

is 7. The deflection circuit according to claim 6,

wherein said second path includes a potentiometer coupled -
to said current Sensing means to provide control of
deflection current amplitude. '

8. The deflection circuit according to claim 6,
20 wherein said second path further includes an integration
capacitor operative to integrate said current sense
signal to provide a third order correction signal.

9. The deflection circuit according to Claim 1, wherein the
25 amplifier output is cdupled to a series combination of, said
deflection coil, a DC blocking capacitor and a sensing resistor, said
~/ sensing tesistor providing said current sense signal proportional
to said deflection coil current. '

30 - 10. The deflection circuit according to Claim 9, wherein the
amplifier further comprises a boost circuit coupled thereto for
increasing an output signal of the amplifier to a maximum during

v retrace. - ' '

~ 35 11. A deflection circuit, .comprising:
a deﬂecti_on coil; '




wherein said second path includes a pot enti onet er coupled to said curhent
sensi ng neans to provide control qf def'l ecti \?\Hmu”m . The
deflection circuit according to cI ai m.6, 20 M’Bﬂﬂ#}md pat h _
further includes an integration capacitor oper ativet oMins egr ate sai d
current sense si hi r S 9. The
-def |l ection_ci rcwg{q ém(?glrfg% ng tgié‘%agll mugp&/\ﬂg¢ef%ﬁ ﬁe? égﬂh #rpipﬁ GSer out put

i s coupP@binzfian sef jacapasitonatd surent sefis¢ desiston aod ¢he|, a DC bl O’QB»L ng

capaci deflectifn ac6HN $bF prodachigfra seahfike airfénd Qﬁeﬁlﬁr pr oviding said”
current sense Si naI Bro ort.jonal to .said deflect gf current. 30
nt

10. The defl ecti Bn paciiar Fanplyd; Lo @nyiinpyt he anplifier .
fubth eamq:hﬁan fos prddmnngcarmmp voltpgedbyheepetmwrchaltgreeamng an out put.
si gnal garrpllfler to a maxi mumduring retrace. 35 A

def | EC?I on cPrtuit, conprising: a deflection coil; an anpl i fl er havi ng =
an out put AC couBl xampj mswto:ecoqsledommdl rampf capaelpamfowr a current
sense h [ repgu g current
s o BROVIBIGE aiighBofldhbach| RCR! duiREuhiRENFARG Jotegarld?, oo
produc‘PW'&em& VaNateipy repetitive charge and discharge; a ranp-
r &g stor coup| edat gomed of 26BrIeAPasPerabld Ao Previdd Hanty %ﬁﬁcﬁ%duct ion
whi ch alg llects the ranp volitage to exponential variation

sour ce* B & r ent operabl e to provide ranp capacitor charge; swtching
means coupl ed toswmﬂmgxrmeaaaamupiedfw sa1geranpt capacnonl forpetitive -

a

Coup! aEratin ﬁ?ﬁéﬁ ﬁ’eiecifé ?2%."%‘?%%835%€é‘var SHLAE, LTS hoving &
W per ¢aRasitor;tand | ) |
_ 15 a variable res:Lstor coupled in shunt wrl:h said sense _
resistor, the var:.able rés1stor hav1ng a w:Lper coupled to |
said ramp res1stor to llnearlze the exponentlal var:l.ation of
- the ramp voltage of said ramp capa_clto:_r,_ said w1per be:mg
20 further .coupled to an input of said amplifier for providing

variable degenerative*control of"d_éfi'eCtion amplitude.

12. The deflection circuit according to Claim 11, including
means for AC coupling said amplifier output to .the ramp resistor
25 to linearize the ramp voltage :

13. The deflection circuit accordlng to Claim 11 wherem - \/
said ampllfler output is DC coupled to the amphfier input to
provide degenerative control of a DC voltage at said amplifier
30 output. '

" 14. The deflection c1rcu1t accordmg to ClaJm ll wherem

said amplifier further comprises a boost circuit coupled thereto g
for increasing an outp_ut signal .of the- amplifier to a maximum
35 during retrace. | | L | %

15. The deflection circuit according to Claim 11, ‘wherein
said switching means is coupled to a vertical sync signal for-
synchronizing said repetitive charge and discharge of said ramb
capacitor.



said'ranp resistor to linearize the exponéﬁtial vari ation of the ranp
vol tage of said ranp capacitor, said w per being further-

i hput of said anplifier for providing variaple degeneratlv

defl ection anplitude. 12. The deflection ci L2uit accordi nga ﬂﬂ% m,t”clm .
i ncl udi ng neans for AC coupling said anplifier output to t i
25 to linearize the ranp voltage. 13. The deflection circuit accor |ng to
Caim &1}, wherein said anplifier output is DC coupled to the anplifier

i nput to provide degeperat NG nt of .a DC vo id_anplifier 30
output. 14. The deflegg cﬁ?ggF éeﬁoFﬂFﬁﬁlFosE%ﬁgﬁP%f eﬁ§q$%ﬁﬁ%P"
anmplifier furtrhafonepdesesiheﬂowsthcreferenceuhbethehdmamunbsn i ncreasi ng
an oqut put signal of the anmplifier to a maxi num 35 during retrace. 15.
The deflection circuit according to Caiml1l, wherein said sw tching neans
is soupled to a vertical sync signal for synchronizing said repetitive

charge and di scharge of said ranp capacitor. - 16. A deflection circuit
substantially as herein- before described with reference to the draw ngs.



