1,113,353 directly between the regulator control grid of raster width at
picture top and bottom 82 and junction S in the previously des- relative
to picture mddle may thus com cribed boosted-boost circuit.
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ucing device in a color television receiver.
It is a widespread practice in color tele-
vision receivers to use a shunt regulator in
association with the application of a high
unidirectional potential to the kinescope’s
20 ultor (final accelerating) electrode. In con-
ventional practice, the regulator comprises
a grid-controlled electron discharge device,
the space current path of which is con-
nected effectively in parallel with the load
25 presented by the kinescope to the high voit-
" age supply. Variations in ultor voltage due
to changes in the kinescope loading on the
supply (caused, for example, by changes in
the DC content of the liminance signal
30 drive) are substantially avoided by con-
trolling the regulator current mversely with
i
respect to the current drawn by the kine-
scope. That is, when the kinescope current
35 increases the tendency for the ultor voltage
to decrease is opposed. by causing the
regulator current to decrease. Conversely,
when the kinescope current decreases the
tendency of the witor voltage to increase is
40 opposed by causing the regulator current to
- mcrease
A familiar techmque for producing the
desired change in regulator current involves
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ing at the raster sides generally involves °
some form of modulation of the horizontal 60
deflection field in accordance with a wave-
form of field rate. Correction of pin-
cushioning at the raster top and bottom
generally involves some form of modulation -

of the vertical deflection field in accordance 65
with a waveform of line deflection rate. A
problem associated with the use of this
general approach to pincushion correction is
the introduction of field rate variations into
circuits auxiliary to the horizontal deflection 70
system. Thus, for example, the ultor voltage .
supplied to the color kinescope may vary at

a field rate with undesired effects on the re- .
produced color image.

The present invention is concerned with 73
reducing undesired field rate variations in
supply voltages. More particularly, the pre-
sent invention relates to a voltage regulating
arrangement for a cathode ray tube system
developing display rasters having recurring 80
fields or scanning lines. The cathode ray tube
system includes a cathode ray tube and
respective line and field rate cathode ray
beam deflection circuits. The cathode ray
tube includes an wultor electrode and g5
additional electrodes. The operating

f eapphyncmsho-oallecwpmcuilﬂon”ltymtatﬁ is he problem and
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A pnmary object of the present jnvention
is to provide voltage regulating apparatus
for attenuating undesired field rate varia-

40 tions. in the outputs of voltage supplies
associated with a line deflection system.

In the accompanymg drawing, a color
television receiver is illusfrated, ‘Block re-
presentations of a number ‘of major seg-

45 ments of the receiver are used fo simplify
the drawing, However, pertinent porttons of
" the receiver’s horizontal deflection’ circyitry
and associated voltage supplies are illus-
trated in schematic detail.

50 The signal input portion of the receiver,
represented by the -block 11, labeled tele-
vision signal receiver, selects a radiated color
television signal, converts the selected modu-
lated RF signal to intermediate frequencies,

55 amplifies the resultant moduylated TF signal,
and, by detection of the IF signal, recovers
a composite color video signal, It may com-
prise the usual tuner, IF amplifier and video
detector. The composite color video signal

60 output of receiver 11 is supplied 1o a video
amplifier 13, from which is derived inputs
- for the receiver’s chrominance channel 15,
Juminance channel 17, and deﬂectlon sync
separator 19.

65 The chrominance channel 15, shown only
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2KubE color kine-
scope 20. Luminance channel 17, which may,
in its usual form, comprise suitable wideband
amphﬁer ‘means, develops Juminance signal
outputs at respective ouyfput terminals LR,
LB and LG for direct application to the
respective kinescope cathodes. Desirably, the
juminance channel 17 may include means
for adjusting the relative amplitudes of the
luminance signal outputs appearing at the
respective output terminals, LR, LB and LG,
for color balance purposes. A liminance
signal output also appears at an additional
luminance channel output terminal LD, for
use in a regulator control arrangement to be
subsequently described.

The color kinescope 20 additionally in-
cludes: individual screen grid elgotrodes 25R,
25B and 25G for the respective red, blue
and green electron guns, each screen grid
electrode  being sypplied with an
individually - adjustable” operating DC.
potential; focusing electrode structure 27 for
the ¢lectron gun trio, subject to common

energization via the output terminal F of an’ . .

adjustable D.C. source 69; and ultor (final
accelerating) electrodes structure 29, adapted
to operate at a high voltage, supplied there-
to via the output terminal U of a regylated
high voltage supply. The voltage supplies for
the aforesaid kinescope electrodes are
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60 varying in accordance with a field rate wave- stantial division of the
A.C. booste-boost 1-25 form of parabolic shape. The peak-to-peak potenti al
: grid 82, anplitude of the line rate scanning
current mhereby adequate | oop gain is ensured for:wave is thereby nodul ated
at a field rate, the A C. regulation arrangenent. Hewever, with a

nodul ati on envel ope of appropriate capacitors 97 #d 95 provide a
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windings H, H’ of yoke 40. However, the
output circuit elements associated with the
driving device for the horizontal yoke wind-
- 35 ings should be considered in detail at this
point. - .
The horizontal output -tube 47 (partially
illustrated) has its output electrode, anode
49, connected to an intermediate terminal

‘40 QO of the horizontal .output transformer 50,

which provides step-down autotransformer
coupling to the horizontal deflection winding
H, H’ of yoke 40. The transformer winding
segment extending from the intermediate ter-

45 minal O to the end terminal L constitutes the
primary winding for the step-down auto-
transformer .coupling. A portion of this
- winding segment, extending between an
intermediate tap Y and the end terminal L,

50 serves as the secondary across which the
yoke winding is to be coupled.

A damper tube circuit is provided for

conventional reaction scanning and power
IeCOYEry purposes. The cathode of a damper

85 diode 60 is connected (via an RF choke) to
- a transformer tap D, positioned inter-
mediate the drive input terminal O and the

- yoke-connecting tap Y. The anode of dam-
per diode 60 is connected to the receiver’s
60 B+ voltage supply (pot illustrated) by a
direct curfent conductive path including an
additional RF choke in series with a variable
inductor 61, which serves a {linearity or

efficiency adjustment purpese. The ad]ust-'
.65 able inductor 61 is shunted by a capaciter
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su hed as an mput to the anode 71 of the

or rectifier 70. Anode 71 is connected to
the high potential end terminal P of trans-

former 50, with the full P-L winding serv- 160

ing as a step-up autotransformer secondary

for these purposes.
‘The development

potentia] for the focusing electrode structure

of an energizing

27 of color kinescope 20 is also based on 103

flyback pulse rectification. For such purposes,
an adjustable focus woltage supply 69
(shown only in block form) is provided, with
its input derived from transformer 50, and
output delivered to the focus electrode 110
energizing terminal F. Tn a known struture,
twe inputs for the focus supply are derived
from the associated horizontal output trans-
former, one being a flyback pulse input of
relatively large magmtude (of the order of 113
the potentials in the desired D.C. focus
potential range), and the other being fly-
back pulse input of cons1derably smaller
(e.g., equal in amplitude to a

magaiture
fraction of the width of the desired focus 120 _

potential range). For operation of the focus
supply 69 of the known type, 2 high poten-
tial flyback pulse input is derived from ter-
minal O of transformer 50, while a relatively -
low -potential flyback pulse input is derived 123
from a transformer tap J, located on trans-
former 50 between the yoke dnwng ter-
minals Y and L.

‘An additional voltage supply associated

with the output transformer 50 involves de- 130 |
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t voltage sampling divi cific
1 characterized ' ect rﬁ?%@geﬁ?&’ mcludes -a fixed resistor 85, nggi%e régggur ce

of D.C. voltagesi ]ﬁsta‘b[eotéb of potentiometers 86 and .a variable resistor 87, connected in 100
"31R, 31G and 31B A dropping resistor 35 series in the order named between terminal
is connected between a point of B+ potential BB and chassis ground. The control grid 82
and a fixed end terminal of each of the is connected to “the junction of the fixed
three potentiometers. The remaining fixed resistors 85 and 86. of the voltage divider.

40 end terminals of the three potentiometers The above-described control of regulator 105
are jointly connected to junction S. tube 80 by sampling the B-boost voltage is

Adjustment of the taps of potenmometers lemented in the illustrated circuit by
.31R, 31G and 31B allows individual selec- app ication to control grid 82 of an addi-
tion of the respective screen grid potentlals tional D.C. control voltage. Specifically, the

45 in a range intermediate the receiver’s B+ supplemental D.C. control involves use of the 110
potential and the potential of the boosted- D.C component of the luminance signal driv-
boost rectifier output. The precise range is ing the color kinescope cathodes. As
determined ‘by the relative values of the re- previously noted, a luminance signal output
sistors 35 and 93, and the net resistance pre- of luminance channel, 17 is available at an

- 50 sented. by the paralleled potentiometer output terminal LD for regulator control 115
resistances. purposes. Resistor 88 provides a direct cur-
The voltage supply which energizes the rent conductive connection between terminal
ultor electrode 29 is subject to severe load- LD and the regulator tube control grid 82,
ing variations in the course of the normel in combination with the. previously men-

55 operation of the receiver. The load repre- tioned fixed resistor 86 4nd variable resistor 120
sented by the color kinescope 20 varies 87, thus provides a luminance signal voltage
w1dely In accordance with the D.C. content divider, applying a sample of the luminance
of its luminance signal drive. For proper signal to the control grid 82. Variable re-
operatlon of the color kinescope, however, sistor 87 provides means for jointly adjusting

60 wide variations in the voltage at ultor elec- the precise amplitudes ‘of the two control 125
trode 29 cannot be tolerated. Accordingly, it voltage samples at control grid 82.
is conventional practice to provide means It should be noted that there #s no bypass
for dynamically regulating the wultor capacitor connected directly between control
potential. For this purpose, a regulator tube grid and cathod of the regulator tube 80.

65 80 is provided, with its space current path In its stead is a capacitor .97, coupled 130
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of i T éfugtﬁ&tth d;pmﬁlérﬁ G fhe sofifoh!! IredlicE. e@ $l§dlidby reinforcing -the dis- -
30 attention is first directed to ‘a segment of ‘tortion, rather than opposing it. Additionally ‘95
the -illustrated receiver not heretofore dis- translation of the pulse amplitude variations
.-~ cussed, viz., the pincushion icorrection -cir- into screen grid potential variations can pro-
" coits 43. Schematic detalls of such circuits duce ennoying shading or banding effects in
_ ‘have mnot been specifically shown in the the displayed picture, e.g., darkening of the
85 drawing, ‘but rather represented by a block picture at the top and -bottom relative to ‘100
shown -common to the outputs of both de- -picture middle. _
flection circuits, and effectively intervening A substantial mlmmlzauon of such
. (as suggested by the dotted lines) in the adverse effects is accomplished through use

. ‘couplings of ' scanning currents ‘to the
40 Iespectlve windings of yoke 40.

The nature of pincushion raster distortion,
and its dikely presence when a color kine-
scope of a wide-angle type is used, have been
*ptevxously discussed ‘herein. Also: -previously

- 45 noted -is-the usual character of circuits for
the correction of pincushion distortion. Their

rinciples of operation; involve interaction

between ‘the ~vertical ﬂar}xd htmzontal deflec-
‘fion circuits.’

50 An appropriate exﬁmple is -a -saturable
reactor atrangement for side pincushion-cor-
rection $hown in Figure 2 .of the United
States ‘Patent, No. 2842,709. There, the
variable impedance

"+ 55 reactor ‘is ‘conncited ;as a-sefies element in
‘the -path -of the ‘ing rate scanting -current
‘traversing the *horiz
of :a -yoke; ‘the ¢bntrol winding of the

. sa:turable reactor ‘is traversed by a -currenat

-+60 varying ‘in-accordance witha field rate wave-
form of parabolic shape. The peak-to-peak
amplitude of the line Tate scanning current
wave ‘is thereby modulated at a field rate,

~ with a modulation envelope of appropriate

" 65 parabolic shape, The resultant compression

inding of a saturable -

ntal deflection windings -

-of ‘the present invention. The development
-of undesired field rate variations in line fly- ‘403
‘back pulse amplitude (as may be caused, for

-example, by operation of pincushion correc-

tion -Gircuits 43 in the general manner indi-

cated dbove) is directly reflected in varia-

tions of the boosted-boost potential .at 110
junction S. Thesé wariations are coupled to

the control grid ‘82 of ‘the existing regulator
tube-80-by the provision of a suitably valued
coupling capacitor ‘97 between the junction

S and control grid 82. The regulator tube 80 F15
is thereby caused to alter its conduction
with the applied field rate potential varia-
tions, producing variable ‘transformer load-

ing effects that tend -of oppose and thereby .
sxgmﬁcantly attenuate the troublesome varia- 120
tions in flyback pulse amplitude -and
associated supply potentials.

‘Omission -of the usmal control-grid-to-
cathode bypass capacitor avoids any sub-
stantial division of ‘the A.C. boosted-boost 125
petmml 'variations at’ control grid 82,
wheréby adequate loop gain is ensured for
-the A.C. regulation arrangement. However,
capacitors 97 and 95 provide a sufficiently

-Jow impedance path from control grid 82 to 130



the invention will stabilize the ultor potential field rate variations
in said operating supply and other fl yback pul se based poten- pot ent lals

tending to adversely affeet—epetra—ti+at—stpptes—agatrnst—vart+attons—of
field rate tion of said cathode ray tube, said voltage 15 order caused by
ki nescope.loading variations regulating arrangenent conprising a regu- 80
in response to field rate conponents of the lating device having a contr,
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recei ver enpl oyi ng ramnmje»ﬁeldsatmlcompomts b thentlatig dmmavmg\gccatrolaplepmde. swdwer

angl e. col or ki ned Jempance o ﬂ%&eti@%& mntfmaﬁe “H ‘Pel‘”é 2 are
caused 30 cushi o0&l B ﬁ,&h glnra rééu “éé% lto'r'ﬂc%%% ray
t ube | oad var i giisaditen Koenk e Egaf tlf&ug e sPirfeCofconteul vaagc

bei ng char act er icxewple, by ’thersw,‘@mnatbﬁtw mm)n tg ivatiagionssin the !caddm@@élbvemdt ook

an coupl i ng nea saifl

p ng
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vari ations of tMeide nsamforranar a“rrdmug pot enti alsalan&p}oyv&wgecmtbe indl‘salﬂatgﬂlaBEO

f ormer | oadi ng, th@ll’%l1 m!ﬁddnl&‘lﬁ@iﬂ@@“é‘ﬂe?ﬁi%ﬁ@lﬁé@% s m
regul ating de- LGRS mﬁeriiﬁé’uﬁﬁm n"&? 2& n 3’{:5
control el ectrodep @rcopoaq&eagg,es h WH_E mfgect
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descri bed. Use o

yy.coupling, me; v
e ine oy &Lﬂwi&h W aliems g il L & bt io
arrangemnent in 4@e fto 18dukc® ofs e tidl Sdu AlcirafC O danc e
with aim 1: éﬁigomt dpadingd thate ]zenﬁamezir lraidnfiiﬂnsadhyoml llmbml 2 o] mt&mgmnd§d@dm
hqil v, ntrol electrode for causing said re-
four that said gﬁ l agmtu togg H%%fecglvers &Etsf’nig device to oppose undesired field
-operation in the various manners -prevnously rate variations in said ultor potential.
described. Use of the present invention, how- 2. ‘A voltage regulating arrangement in
40 ever, afforded a reduction of these residual accordance with .Claim .1 characterized in 105
" -variations by a factor of the order of four that said regulating coupling means is dis--
to one. A set of values for the pertinent posed, relative to said direct currént con-
circuit elements of the drawing, that proved ductive coupling providing means in such
satisfactory in such use, are set forth below -manner -as to inhibit response by said

vari ous nanners 5%2&% khqu&h @e\mcps&topms iand s heing u‘PhP@Pte ehx i @g“la’“ng

45 by way of example only: oo .. regulating ‘device to A.C. components of 110
Resistor 84—1000 ohms - said control voltage having frequencies not
- Resistor 85—1.5 megohm - . lower than line frequency.
Resistor 86—1.5 megohm, shuntcd by 12 3. A voltage regulating an'angement in
. - anegohms - . . accordance with Claim 1 characterized in
--50 .- Resistor 87—500,000 ohms . that a. source of D.C. voltage is provided 115
Resistor 88—12 megohms. - substantially free of A.C. components of
Resistor 93—100,000 ohms - line frequency and higher, but subject to
Capacitor 91—.0022 microfarad , said undesired field rate variations, said
- Capacitor 95—.01 microfarad regulating coupling means being so dis-
. 55 Capacitor 97—01 macrofarad ~ posed relative to said direct ourrent con- 120
" - Triode 80—6BK4A : ductive coupling providing means and its
Diode 70—3A3" reactance values being so proportioned

Dmdc 90—Se1emum (stack) rectLﬁer 800 relative to the impedance of said direct
piv . . current conductive coupling. providing

- 60 WHAT WE CLAIM IS:— .. - means, that A.C. components of said control 125
- 1.- A voltage regulating arrangement for voltage having frequencies not lower than
-acathode ray tube system developing dis- line frequency appear only with severely
~ play rasters comprising recurrmg fields of attenuated amplitude at said control elect-

scanning lines, said system including a cath- rode.
65 ode ray ‘tube and respective line and field 4 A voltage regulating arrangement in 130
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improved form, incorporating provisions
tending to reduce variations of the trans-

35 former loading, there remained residual

" effects on the transformer loading of suffi-

cient magnitude to adversely affect receiver
operation in the various manners previously
described. Use of the present invention, how-

40 ever, afforded a reduction of these residual
variations by a factor of the order of four
to one. A set of values for the pertinent
circuit elements of the drawing, that proved
satisfactory in such use, are set forth below,

45 by way of example only:

Resistor 84—1000 ohms

Resistor 85—1.5 megohm -

Resistor 86—1.5 megohm, shunted by 12

megohms

Resistor 87—500 000 ohms

Resistor 88—12 megohms

Resistor 93-—100,000 ohms

Capacitor 91—.0022 microfarad

Capacitor 95—.01 microfarad

Capacitor 97—.01 microfarad

Triode 80—6BK4A

Diode 70—3A3

Diode 90—Se_lenium (stack) rectifier 800

piv.

WHAT WE CLAIM IS :—

1. A voltage regulating arrangement for
a_cathode ray tube system developing dis-
play rasters comprising recurring fields of
scanning lines, said system including a cath-
65 ode ray tube and respective line and field

S0

55

ﬂ'ﬁlﬁfsﬁé%lfﬁf@

ggg@a arenorsd'kelme & pbri mgm
sw{r@m,&st

s Doloap i f‘“b&*‘?@é
luSe of Hen ehtCRAVEieY - PRERRY subpl ymw
eiters @fnplogihg e it e.d'l'eﬁ.

at least in pant
erated .
stem

BBun wred

rdte rva@lmnsommrmm bhs

%@5&0 cuif ?H"C"
et&l&? adv ‘f

sa1
a-ff dafad M@e said voﬁ’ta:;e

W&P@OM viatiagiom; odagulat@gmncement compnsmg a regu- 8

pee i BH
Sl it m&é@g%agu% o

\' said
e%}c lé]'%ex ?fn%@ said
id mgVas a controllable
dting p&ential supply

) S’J;% ;

o3 Vb
nitotige ccalphmbedwwn

Clito AgtE anh GRELTEN: SR
“?\ﬂ?&ﬁeﬁgﬁﬁd F%asﬁg‘,ama::;i:ﬂﬁ

sald ultor potential occurring at a rate lofver

ic
m
le

q_tz:slt,la SOArcmf £

wi t ha:@eamhr mnw:wc gbgetigaivdth diny edian aher ﬁamtfrequwuuhwh/ ere(x@quﬂ |

s e ST t B o e R ? éﬁadrmﬂmﬁ%ﬁ

ccuplmg means providing an exclusxvely '
alternating current coupling between the
operating potential supply circuit for said
additional electrodes and said regulatmg de- 100 -
viceé control electrode for causing said re- -
gulating device to oppose undesired field
rate-variations in said ultor potential.

2. A voltage regulating arrangement in
accordance with Claim 1 characterized in 105
that said regulating coupling means is dis-
posed relative to said direct current con-
ductive coupling providing means in such

‘manner as to inhibit response by said

regulating device to A.C. components of 110
said control voltage having frequencies not -
lower than line frequency.

3. ‘A voltage regulating arrangement in
accordance with Claim 1 characterized in
that a source of D.C. voltage is provided 115
substantially free of A.C. components of
line frequency and higher, but subject to
said undesired field rate variations, said
regulating coupling means being so dis-
posed relative to said direct current con- 120
ductive coupling providing means and its
reactance values being so proportioned
relative to the impedance of said direct
current conductive coupling providing
means, that A.C. components of said control 125
voltage having frequencies not lower than
line frequency appear only with severely
attenuated amplitude at said control elect-
rode.

4, A voltage regulating arrangement in 130
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