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PINCUSHION CORRECTION CIRCUIT WITH GULLWING COMPENSATION 
Tlh~s invention relates to the fae~d of circuits for correcting 

NorthsSouth pincushion distortion in a raster dispiayD and in 
particruijar, to preventing gullwing distortion. 

5 . A theoretically perfect, square and linear raster pattern 24 is 
shown. schema.tGcally in FIGURE 5. Producing .such a. raster in a 
television apparatus· requires accurate scanning of. the raster beam 
at a~I points hi the display. ln a color CRT, a single scanning 
electron beam normally produces the raster, and care is taken to 

u> acc~.mitely deflect the electron beam to obtain the required pattern. 
AaJxmary deflection yokes may be employed in televisions having 
~airge direct view CRTs and in projection televisions to correct 
inaoouracnes nn scanning caused by ciroui~ characteristics and by the 
geometry of the projection smface. In rear projection television 

1 5 sets. for example, three rasters are formed by individual 
monochrome CRTs and are projected over one another onto a single 
screen to form the color image. The projection angles of the three 
rasters. cannot be identical because the projection sources are at 
different positions relative to the projection axis. The resultinOk .. 

2c geometric distortions of. the projected images cause misregistration 
of the monochrome images. Moreover, the original raster~ may not 

,._ be perfect~y squared and linear due to the same geometric a.nd 
circuit considerations that apply to direct view teievision sets~ 

Distortion in a. raster display can be caused· by various 
2!) att_rnbutes of the deflection circuits, by the geometry of. the 

. projection ~urface and by other factors. Variou~ distortions occur 
in most forms of television displays, and these must be corrected 
when contromng def~ection of the scanning electron beam, in order 
to obtain a squared~ linear and properly registered display. One form 

3o of distortion of a raster is known as North~South or TopsBottom 
pincushion distortion. Typical uncorrected NorthaSouth pincushion · 
dnstortuon 20 is shown in FIGURE 1. This form of distortion may be 
caused by a difference in position of the electron beam deflect~on 
center(s) and the face plate curvature center (which may be at 

·. 

35 infin~ty for a flat CRT). Such pincushion distortion, and some other 

forms of distortion, ~'-L-~!._.QQ.rr.~ttd_ by a.P..ab~~r~nt to an 
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auxmary deflection yoke at a ·level dependent on the particular 

position of the scanning point of the elootrorn beam in the raster 

display. A correction signal can be applied to a vertica~ deflection 

yoke .to d~splace the S<?an lines upwardly at the upper middle of t~e 
~ rasterB .downwardly at the lower middle. and so forth, to correct 

North .. South pincushion .distortion. 

The necessary waveshape of a current applied to an auxiliary 

def~ection yoke that will correct NorthaSouth pincush~on distortion 

~s a parabo~a recurring at the horizontal scan rate of the. raster. The 

Hl parabola can be modulated nn amp~ltude by a sawtooth recurring at 

the vertical rate, so as to provide maximum correction of a given 

poiaurfity at the top of the raster; no correction at the center; and, 

maximum correction of the opposite polarity at the bottom of the 

raster. A schematic representation of this corredmon signal is 

1 ~ shown in F~GURE 2, wherein a vertical rate sawtooth 38 modulates a .. 
parabola .. shaped correction signal, and . provides reversed polarity 

parabo~as 34, 36 at amplitudes required for corredio·n of the upper 

and lower scan lines of the raster, respectively. 

The shape of the parabola in the ~orrection signal determines 

20 t~e accuracy of correction of the pincushion distortion. Depending 

on the CRT ·and yoke combination, and the shape of a parabolic 

correction signal applied thereto, a second form of distortion may 

occur in the raster. This distortion is known as gullwing distortion 

and is shown schematically by raster· grid 22 in FIGURE 3. The sea~ 

2s Innes at the ·top and the bottom of the raster have a larger radius of 

·curvature at the center than they do at the edges of the display. 

When a parabolic correction signal is applied to correct pincushion 

distortion, for example in the monochrome CRTs of a rear projection 

apparatus. the top and bottom lines of the raster may be 

3~ inaccurately corrected, resulting in this gullwirig distortion. 

~t is possible to further correct distortion of the raster by 

modifying the current applied to the auxiliary deflection yoke to 

cance! gull'!Jlling distortion~ The require~ change is a. reduction in the 

absolute value of the correction signal corresponding with the 

35 humps of the distorted raster scan lines, which may be bilateral as 

shown iii FIGURE 3. Such a modification of a parabolic correction 

-------------- -----
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waveform is shown in FIGURE 4. The sides of the parabo!a are 
modified to have a steeper slope than otherwise generated in the 
parabo~a for correcting pincushion dist~rtion. Inasmuch as the 
extent of giuUwing distortion is greater at the top and bottom of the 

5 raster and less towards the center (the same as pincushion 
dustortion), the shape of the parabola can be modified before 
modulating the para.bola by 'the vertical sawtooth, as discussed 
above. F~GURE 4 mustrateS" both a ·typical parabo!a 42 for correcting 
pincushion distortion and a modified parabola 44 for correcting 

u~ guliwing distortion. 
lin order to produce the necessary compensation of the current 

applied to an auxiliary deflection yoke to correct pincushion and/or 
gu~lwing dnstortions, the prior art has developed· a number .of 
teclhnuques. Reference can be made to ·the following United States 

~ ~ patents for examples of circuits intended to correct various forms 
of pincushion and/or gu!lwing distortion: 4,642,530; 4,7'77,412; 
49668,897; 4,682,085; 4,687,972; 4,810,939; and, 4,827, 193. These 
prior art solutions to the problem of correcting pincushion and 
guliwing distortions rely on. circuit elements such a.s truned inductor 

20 - cnrc~itse LC. resonators~ nonlinear compensating circuits and the 
like.. There is a need to improve pincushion and gullwing correction 
circuits whereby the effectiveness of correction is maximized, 
while the n~mber and complexity of the components needed are 
reduced . 

. 2s ~t is an aspect of the invention to compensate for both 
pincushion distortion and gu~lwmng distortion by modifying a 
generaUy pa.raboHc correction signa.t In accordance with this 
aspect of the invention, a generaUy parabolic correction signal is 
produced by integrating a ramp signal at the horizoritaJ rate. The 

30 ~ntegrated signal is fed back into the ramp generating circuit to 
nncrease the slope of the sides of the parabola, preferably modifying 
the ramp signal in inverse proportion to the parabolic co~rection 
signat The modified parabolic correction signal effective~y 

compensates ~or both pincushion and gul!wing distortion. 
32) ~t ~s anothe.r aspect of the invention to correct gullwing 

distortion at little additional cost, in terms of components and 
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assembly. In accordance with this aspect ot the !nve11tion, only a 
small 1ru.umber of circuit components are needed ·in a.ddfition to those 
already used to produce the parabolic correction signal needed ffor 
correcting pincushion distortion .. 

rs ~n accordance with these and other aspects of the invention, a 
carcu!t provides NorthsSouth pincushion correction and gullwing 
compensation in a raster display of a television apparatus. A 
correction circuit generates a generally parabolic, horizonta~ rate 
correction signal to correct for NortheSouth pincushion distortion. 

~@ A. gullwing compensation circuit is coupled· to the correction circuit 
and forms a ieedback path therein for amplitude modiiying the 
correction signal to further correct for guHwing distortion. The 
guUwing compensation circuit modifies the generaUy parabolic 
signal as a function of itself, achieving an equilibrium condition. 

Hi More particularly, the gullwing . oorrection circuit _amplitude 
modifies the generally parabolic signal inversely to itself. A 
vertfical deflection circuit drives a vertical deflection coil with the 
guiiwing compensated correction · signal. 

hi accordance with an mustrated embodiment, the correction 
20 cjrcuit comprises a ramp waveform generator having a controllable 

current source generating a constant component of current for 
phmushion correction and a variable component of current 
responsive to the feedback signal for guiiwing compensation. The 
variable component of current vs!ries inversely to . the feedback 

25 sngnal, which is. coupled in the fee~back path to the controllable 
current source through an inverting amplifier. The output of the 
snverting amplifier modulates. the cune~t supply to modify the 
resulting shape of the parabolic signal to compensate for gullwing 
distortion by increasing the slope of the parabola on both lateral 

30 sides. 
. F~GURE 1 is a diagram representing a raster display 

characterized· by pincushion distortion. 
F~GURE 2 is a signal diagram showing a parabolic correction 

sngnal for correcting pincushion distortion. 
3s FIGURE 3 is a diagram representing a raster dispfay 

characterized by gullwing distortion. -----·------
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F~GURE 4 is a signal diagram showing a parabolic pincushion 
correction sagnai over aJ single horizontal scan interva~o and 
incJuidong a modified parabolic wavesha.pe for further correcting 
gullwhig distortion in accordance with an aspect of the invent~on. 

~ F1GURE 5 is a diagram representing a fui~y corrected raster. 
F~GURE 6 is a .schematic bled< diagram of a pincushion and 

guliw~ng correction circuit in accordance with an aspect of the 
~nvenUon. 

F~GURE 7 is ·a detailed schematic diagram of a circuit for 
1@ implementing a. pincushion and gullwing .correcting circuit according 

to an aspect of the invention. 
The raster display 20 ·shown in FIGURE 1 is distorted by North­

South Olf' TopaBottom pincushion dnstortion. Aithough the display 
may be centered, the horizontal scanning lines of the raster ar.e not 

1 s pamnet The horizontal lines are bowed inwardly toward the center 
of the dftsplay by an amount which is greater for the lines at the top 
and bottom, and lesser progressing toward the center. The bowed 
lines have a parabolic or hyperbo~ic shape. The bowing can be 
corrected by means of an auxmary deflection yoke to which a 

20 cUJ1rrent is appUed at . a time varying ~evel over a vertical interval as 
shown in F~GURE 2. Only a smaH number of horizontal rate parabolas 

are shown for purposes of clarity. In order to . account for the 
variation in the extent of bowing from the top or bottom of the 
dospjay toward the -center, the parabolic signal applied to t~e 

~s auxmary yoke for cancemng the bowing is modulated at the vertical 
rate by a sawtooth wav~ producing a maximum amplitude at the 
verticaJ centerm and minimum amplitude at the top and bottom. The 
top lines of the pincushion distorted raster bow downwardly and the 
bottom Unes bow upwardly. Accordingly, the po~arity 6f the 

30 parabolic signal is reversed at the center. 
A residual error results when the paraboia produced does not 

precise~y cancel the bowing of the horizontal scan lines, resulting in -
gullwing distortion 22, shown in FJGURE 3. According to an aspect 
the inventionm circuitry used to produce a modified parabolic 

35 correction signal is arranged to change ihe normal pincushion 
correcting parabola 42 to a modified parabola 44 for also correcting 

--- - - ----- ---------
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gullwong distortion.· The normal and modified parabolas 42, 44 a.re 
shown In flGURE 4. The result of applying the modified parabola is 
the squared and linear raster 24 of _FIGURE 5. The particular change 
made to the normal parabola is a reduction in amplitude at both 

s . sides of the raster at the area of the bilateral humps which are 
shown in FIGURE 3. The corresponding alteration of the normal 
parabola 42 is an increase In the slope of the parabola at both sides& 
the norma! and modified parabolas 42, 44 having the sam~ vaiues at 
the endpoints and at the center, and the modified parabola 44 having 

f o a reduced value between the center and the endpoints. 
The extent of guilwing distortion is greater at the top and 

bottom of the raster, and is reversed in polarity between the top and· 
the bottom, in the same manner as the pincushion distortion 20 a.s 
shown in FIGURE 1. The compensation applied to the signal for . 

~ s correcting the gullwing distortion can be applied prior to modulating 
the correction signal with the verticai rate sawtooth 38. Therefore, 
the extent of guilwing correction and the pincushion correction are 
both at a maximum abso_lute value at the top and bottom, and ·at a 
minimum value at the center. The modulated and compensated 

2.c correction sig·nal is coupled to an a1Jxiliary deflection yoke through a 
vertica~ pincushion correction circuit, uncluding for ·example an 
output amplifier fer driving the. auxmary yoke at a current 
proportional ·to the level of the correction signat 

With reference to the block diagram of F~GURE 6, a parabola. is 
2s produced at the horizontal scan rate by producing a rising ramp at 

. that rate. and integrating the ramp signal. A constant current 
source 52, producing current Ioc, is coupled to an integrating 

capacitor 60. The capacitor 60 is repetitively charged over the 
horizontal scan line. and then discharged, for example by switching 

ac means 62, upon triggering· via the horizontal defDection or 
synchronizing signals, producing ·a ramp signal VRAMP recurring at 

tHe horizontal rate. The ramp signal at integrating capacitor 60 is . 
·coupled to an integrator 66 to produce a parabola output signal Vour. 

~n accordance with an aspect of the invention, the gullwing 
ss correction is obtained by feeding back the pincushion correcting 

paraboia to modify the· ramp signam which is integrated to obtain the 
. ---. ----· 

iiii1rf 



parabola. The output signal VouT of the integrator 66 !s inverted via 
an unverting amplifier 72, the 

0 

output of which I a Vo UT H controls a 
variable current source 54. The constant current I oc from the . 
constant current" source and the variable current I AC produced in 

~ inverse proportion to the level of the correcting parabola are 
summed at a summing junction 56, for example at the ungrounded 
termina~ of the integrating capacitor 60. The current source ma.y 
also be thought of as a cont.roUabfe current source, having current 
~oc as a constant component and current foe as a variable component. 

1 o The effect of the variable current IAc is such that the capacitor 60 
is charged faster when the parabola at the output of integrator 66 is 
.at a minimum level, and more slowly when the parabola is at a 
maximum. As a resua, the slope of the parabola is made more steep 
on both later~! sides than would otherwise be produced, and the 

1 s ~edified parabola. 44 of FIGURE 4 is obtained. The component values 
of the circuit are chosen such that the !eve! of the parabola at. the 
top ce_ntraJ point of the raster, at full amplitud~, precisely cancels 
the pincushion distortion. Gullwing distortion is minimized by the 
variation ~n the shape of the parabola due to feeding back the 

2~ hivertedl parabola tc controf. generation of the ra.mp. The integrating 
capacfitor 60 is charged at a rate modified as a function of the 
instantaneous level of the parabola. 

F~GUAE 7 is a circuit schematic for an embodiment of the 
invention shown in bk>ck form in FIGURE 6. A current source 52 is 

2~ obtained by providing a ·constant voltage at the base of PNP 
transistor 01 , for example by coupling the base of Q1 to a. voltage 
divider defined by resistors R1 and R2, connected in series between 
the positive power supply voltage and ground. A decoupling 
capacitor C1 reduces ripple ·and/or high frequency components. The 

3o emitter of 01 is coupled to the positive voltage supply through a 
resistor R3. 01 can be considered for the moment to conduct at a 
constant rate, as the voltage drop across. the emitterabase junction 
tis substantially fixed and a DC level !s applied to the base by means 
of the voltage divnder defined by R1 a.nd R2. The oonstant current 

35 charges an integrating capacitor 60, namely capacitor C2, ooup!ed in 
paira.l~ei between the collector of Q1 and ground. An NPN tra~sistor 

---·-------------- ---
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Q2 defines a switching means 62 arranged to discharge integrating 
capacitor C2 · :o ground, and is control!ed by the horizontal def!ection 
circuit. The flyback pulse from the horfizonta! deflection circuit, for 
examp~e. can be coupled to Q2 through .series and para~le! resistors 

~ R4 and RS, whereby Q2 is arranged to conduct briefly during the 
horizontal retrace, to discharge C2 and repeat a cyc~e at the 
lhorizointa~ rate. The base of 02 is preferably c~amped to ground by 
diode 01. The combination of the current source, integrating 
capacstor and recurrent discharge switching means produces a 

~ o repetitive ramp voltage across integrating capacitor C2 at the 
horizcmta~ rate. 

The ramp voltage as produced at integrating capacitor C2 is 
moomoo in a manner which wm be explained in more detail 
hereinafter to produce the waveform shown in FmGURE 7, namely a 

1 ~ modified ram·p having a relatively reduced s~ope at a midpoint 
tlhereof. . The signal at capacitor .C2 is coupled to a follower 
amplifier stage comprising PNP transistor Q3 and resistor RS. The 
signal is then appli.ed via an AC coupling capacitor C3 and series 
resistor R7 to the integrator 66, with biasing res~stor RS coup!ing 

20 · the input to the positive supply. 
The integrator 66 includes an operational amplifier U1 , to 

which the modified ramp signal is app~ied at the inverting input. A 
feedback capacitor C4 is coupled between the output of the 
operational amplifier and the inverting input, forming an integrating 

2s amp~mer. The integrating capacitor fs discharged during the 
horizontal retrace, for example by resistor RS. The operationa~ 
amplifier is co1Jpled to a + 12V supply through current limiting 
resistor R9 and to a ~12V supply through resistor R10. 

The integrating amplifier produces a parabolic output 
:Jc wavefo.rm as shown in Ff GURE 7 at the output of operational 

amplifier U1. This waveform provides an input to the vertical PIN 
· (pancushion) correction circuit 92, wherein the pa.raboHc waveform 

is modulated by a ramp at the vertical rate, and reversed in polarity 
for the bottom half of the raster, in a known manner as discussed . 

s~ above. The resulting signal (shown in F~GURE 2) is amplified via 

Thns S~ Hu Been R · laced 
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output amplifier 94 (U2), producing a current to drive auxiliary 
deflection yoke 96 (Y1 ). 

Should the circuit be arranged such that a smooth ramp is 
provided at capacitor C2 by charging at a constant rate dllle only to 

s oontromng transistor Q1 cf the current supply 52 to conduct at a 
constant rate via voltage divider R.1JR2 or the like, the resulting 
parabo~a at the output of the integrating ampimer may not match 
the pincushion distortion as accurately as needed to provide a 
precise~y square and Unear raster 24 (FIGURE 5), instead produc~ng· 

~ o gullwing distortion 22 (FIGURE 3). · According to the ~nvention1 the 
parabolic signal at the output of the integrating amplifier 66 is 
inverted and fed back to modify the ramp obtained at capacitor C2. 

The inverted para.bola is a signal which wm modify the 
charging rate of integrating capacitor C2 to thereby modify the 

1 s · basic parabonc correction signal 42 to obtain increased slope at the 
!a.teiral sides of the waveform. and to obtain gullwing correction ·as 
needed at the lateral sides of the raster. The output of the 
llntegrating ampBfier 66 formed by operationa~ ampimer U1 and 
capacator C4 is AC coupled to an inverting amplifier 72 via series 

20 capacitor C6. Inverting amplifier 72 is embodied as an NPN 
transistor 04. The AC coupled output is coupled to transistor Q4 
through resister R11. The base of transistor Q4 is biased by 

resistors R12 and R13. Resistors R14 and R15 set the gain for 
transistor Q4. The inverted pa.raboiic signal at the coUector of Q4 

2 s as shown is AC coupled via seri~s resistor R 18 and capacitor CS to 
the emitter of transistor Q1 • which is the source of ·current to 
integrating capacitor C2. The emitter of transistor 01 thus provides 
a summmng . junction for a constant current source and a variable 
current source. the latter being controlled by the inverted parabolic 

30· signat Transistor Q4 provides a variable current affecting the 
chargong rate of capacitor C2, the variable current being inversely 
proportional to the ~evefi of the parabolic correction signal 

The charging rate of integrating capacitor. C2 is relatively 
greater during the portions of the horizontal interval corresponding 

3s to the lateral sides of the raster, and re~atively less during the 
portion corresponding to the center of a horizontal scan. A modified 

.-.·--··-·-~····-------. 
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ramp having a relatively flattened midportion is thereby obtained, as 
shown in FIGURE 7 at capacitor C2. Upan integrating this modified 
ramp, the resumng parabola as coupled to the auxmary deflection 
yoke 96 through the PIN correction circuit 92 and output amplifier 

5 94. The modified parabolic waveform corrects for residual guHwing 
distortlooi. 

The ·parabola signal is the signal fed back to the inverting 
ampHfier of 04 for modulating the current source of Q1 according to 
an aspect of the invention .. The cirouit reaches an equilibrium 

1 @ condition, balancing the effects of the constant component of the 
current source and the variable component of the current source due 
to the feedback signal, to obtain the modified parabo!ic waveform 
shown in FIGURE 4. An effective pincushion and gullwing correction 
apparatus is ·thus provided, with minimal complexity and additional 

~ 5 circuit elements as compared to a device · for correcting pincushion 
distort!oin alone. 

-- ····-·--·--------
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WHAT ~S ClAIMED IS: 

1. A circuit (10) for providing NortheSouth pincushion 
correction and guHwing compensation in a raster dispiay of a 
television apparatus, having: a correction circuit {52,60,82,66) 
for generating a generally parabolic, horizontal rate ·correction 
signal for correcting NorthHSouth pincushion distortion,· 
characterized by: . 

a gullwing compensation circuit (54,72) coupled as a. 
feedback path of said correction circuit (52,60,62;66) for 
amplitude modifying said generally parabolic horizontal rate 

. signal by a generally parabolic horizontal rate feedback signa.! to 
define an equmbriium output signal (Vour) for correcthig said 

pincushion distc)rtion and gullwing distortion; and, 
a vertical deflection circuit for driving a deflection coil 

. (96) wnth said equilibrium output signai (Vour). 

2. The circuit of claim 1, characterized an that said 
equilibrium output signal {Vour) is said feedback signal. 

3. The circuit of claim 1, characterized in that said 
correctio11 circuit (10) inc~udes a ramp waveform generator · 
(60w62) having a current source (52,54,56) generating a constant 
component of current (loc) for said NortheSouth pincushion 
correction and a variable component of current (~Ac) r~sponsive to 

said feedback signal for guilwing compensation. 

· 4. The circuit of claim 3~ characterized in that said 
feedback signa~ controls ·said variable component of ctJJrrent 0Ac) 
inverseiy to said equmbriu.m output signal. (VouT>· 

· 5. The circuit of claim 1, characterized in that said 
gullwing compensation circuit (54, 72) comprises an nnverting 
amplifier (Q4). 

6. The circuit of claim 1, characterized in that said 
correction circuit includes a ramp generator (60,62), a 
controllable current supp~y (52,54,56) for said ramp generator 

iiiiir 
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(~0,62) and an integrator (68) coupled to said ramp generator 
(80~82) for producang said generally horizontal rate parabola; and, 
said gu~!wing compensation circuit comprises an inverting 
amp!nfaer (04) having an input coupled to an outimt of said 
integrator (66) and an output coupled to said controllab~e m.u·rent 
supp~y (52,54~56). 

7. The circuit of claim 6, characterized in that sand current 
supp!y includes a current supply transistor (01) having an emitter 
co~p!ed to a supply voltage (+12V) of. the circruit through a series 
resistor (R3), and means (+12V,R1 ,R2) supplying a fixed voltage 
at a base of the current supply transistor (Q1), said output of said 
inverting amplifier (04) being coupled to said emitter to 
relatively increase a charging rate of said integrator (66) at a 
beginning and end of each horizontal scanning interval. 

8. A circuit for providing North~So.uth · pincushion distortion 
and guUwung compensation in a raster display of a television 
apparatuss characterized by: 

a controllable current source (52); 
an integrating capacitor (C2) coupled to said controllable 

current source (52) and operable to produce a ramp signal; 
means (62) for discharging said capacitor (C2) and resetting · 

said ramp signal during horizontal retrace; 
an ·integrator (66) having an integrator input coupled to said 

ramp signal and an integrator output, said integrator producing a 
substantwa~_ly parabolic signai (VouT) at said integrator output for 
North .. South pincushion correction, said integrator output bei.ng 
coupled to a pincushion correction circuit (92); and, 

an inverting amplifier (04) having an inverter input coupled 
to saud hitegrator output and an inverter 01L1tpiu.t coupled for 
contromng said current source (52) to modify safid substantially 
parabolic signal for gullwing compensation. 

9. The circuit of claim 8, further characterized ·by a current 
supply transistor (01 ) having a preset DC voltage ( + 12V, R 1, R2) 
app~ied to a base thereof for producing a constant current {foe)-

1i1iii1ni 
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an emotteir coupled to said inverting output and to a supp~y 
voltage (+12V), and a collector coupled to said capacitor (C2). 

1 O. The circuit of claim 8, characterized in that ·said 
integrator (66) includes an . operational amplifier (U1) having a 
feedback capacitor (C4). 

11. The circuit of ctaim 10, characterized. in that said ramp 
signal· is coup~ed to said input of said operational amplifier (U1} 
through a follower amplifier (03). 

12. The circuit of claim 8, characterized in that said 
capacitor (C2) is coupled to said integ,rator input through a 
fo«lower ampUfier (03). 

13. The circuit of claim 8, characterized in that said 
inverter input · and said output of said integrator are AC coupled 

. (C6). 

14. A circuit for providing North .. South pincushion 
distort&on and gullwing compensation in a raster disp~ay of a . 
television apparatus, characterized by: . 

a controllable current source (52,54,56); 
an integrating capacitor (60) coupled to said controllable 

current source and operable to produce a ramp signal; 
. means (62) coupled to said capacitor for resetting said 

ramp signal at a horizontal rate; 
an integrator (66) having an input coupled. to said ramp 

sign a~ and generating an output signal (VouT) coupled to a 
pincushion .correction circuit; and, 

means (72) having an input coupled to said integrator (66) 
output and an output coupled for vary~ng said controllable. current 
source (52,54,56) to modify said output sfgna~ (Vour) to provide 
guUwang compensation. 

15. The circuit of claim 14, characterized in that said 
controllab!e current source includes a current supply transistor 
(Q1) having a preset DC voltage (+12V,R1,R2) applied to a base 

··---·-----··---·-------



= 14~ RCA SS,235 

thereof for producing a constant current (~oc), an emitter coupled 
to said inverting output and to a supply. vo~tage( + 12V) 1 and a· 
ooilector coupled to said capacitor (C2). 

16. The circuit of claim 14s characterized in that said 
means (72) for varying said oontroHable current source includes 
an inverting amplifier {Q4). 

17. . The circuit of claim 14, characterized in that varying 
said contro!lable current source (52,54~56) modifies said ramp 
signaie wh~ch in trum modifies said. output signal (Vour). 

18. The circuit of claim 14, characterized in that said 
means (72) for varying said controllable cu.rnmt source defines a 
feedback path for modifying said output signal (Vour) as a 
function of. itself, said output signal having a waveshape . 
representing an equmbrium condition. 

19. The circ1Jit of claim 18, characterized in that said 
output signal (Vour) is modified as an inverse function of ~tself. 

--------·---------------- ----


