1 HGH A/O_T_AC;E VERTI CAL DYNAM C FOCUS AMPLI FIER This invention re -?s to
the field of vertical dynanic focus anplifiers. In a proj ectlﬁ Vi si on
. havi ng cdrved face plate cathode ray 5 tubes, a vertical dynaM c focus
drive signal is required that is largerlin magnitude than in previous

proj ection tel evi sions designs having cathode ray tubes that have flat face
plates. Flat face plate cathode ray tubes normally require a vertical
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15 easily changed. A conventional voltage doubler used with a series
feedback amplifier can be unsatisfactory because supply loading
causes output distortion. It is difficult to achieve a large peak to
peak output swing with a series feedback amplifier because the bias
is temperature sensitive. Sufficient margin against temperature
20 variation must be maintained by lowering the peak to peak output so
that clipping does not occur with temperature changes. Additionally,
new direct view picture tubes, such as the Thomson FDT (flat dark
tube) may also require a larger vertical dynamic focus drive than has
been necessary for direct view cathode ray tubes. It is necessary to
25 have a dynamic focus circuit that can -easily meet the requirements of
a variety of tubes both for projection televisions and direct view
receivers. -
A circuit which achieves. a sufficient peak to peak swmg, and
which is -substantially temperature insensitive, comprises: a
30. transformer having primary side winding coupled to a source of
horizontal sawtooth shaped yoke current and having a secondary side
in which a horizontal rate AC signal is developed responsive to the
horizontal current; rectifying means having at least one capacitor,
the rectifying means receiving the horizontal rate AC signal and
35 energizing a DC voltage across the at least one capacitor; means for
‘'modulating the DC voltage and generating a first deflection rate
waveform; means coupled to the modulating means and to the



30. transforner having primary side w nding coupled to a source of

hori zontal sawt ooth shaped yoke current and having a secondary side in

*whi ch a horizontal rate AC signal is devel oped responsive to the horizontal
current; rectifying neans having at |ea&t one capacitor, the rectifying
means receiving the horizontal rate AC signal and 35 energizing a DC

vol tage across the at | east one capacitor; nmeans for nodul ating the DC
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the second deflection rate waveform are coupled to the secondary

15 side winding. The DC voltage across the at least one capacitor floats
with respect to ground. The modulating means comprises a variable
current source responsive to a first vertical rate waveform, the first
deflection rate waveform having a variable DC level controlled by the
variable current. More particularly, the modulating means comprises:

20 a transistor collector coupled to the DC voltage, emitter coupled to a
source of constant voitage potential, for example ground, through a
first resistor and base coupled to the first vertical rate waveform;
and, a capacitor and a second resistor coupled in parallel with one
another, between the DC voltage level and the source of constant

25 voltage potential.

In a second embodiment, the transformer has two secondary
side windings, the rectifying means being coupled to one of the
secondary side windings and the means for generating the second
deflection- rate waveform being coupled to the other of the secondary

30 side windings. The rectifying means comprises: switching means and
a diode, each coupled between a second DC voltage and the at least
one capacitor, the switching means being responsive to the horizontal
rate AC signal to charge the at least one capacitor to the DC voltage;
and, means for combining the DC voltage on the at least one capacitor

35 and the second DC voltage, the combined DC voltages being supplied to
said modulating means. The modulating means comprises: a
Darlington differential amplifier responsive to the first vertical rate



vari able current. Mdrre particularly, the nodul ati ng neans conprises: 20 a

transistor collector coupled to the DC voltage, emtter coupled to a source
- of constant voltage potential, for exanple ground, through a first resistor
and base coupled to the first vertical ¥ate waveform and, a capacitor and

a second resistor coupled in parallel with one another, between the DC

vol tage | evel and the source of constant 25 voltage potential. In a second
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ray tube 52 and associated connecting circuitry 4. The amplifier 2,
“as shown in block diagram form, is generic to a plurality of
15 embodiments, two of which are shown in FIGURES 2 and 3
respectively. In all cases, the amplifier has an extended range and is
automatically biased, particularly with respect to temperature drift.
In general, vertical dynamic focus drive signals are generated by
adding a horizontal rate parabolic waveform and a vertical rate
20 parabolic waveform. _

Cathode ray tubes typically have an aspect ratio of 4/3, or more
recently, 16/9. Horizontal is usually larger than vertical. The
required dynamic focus correction increases as the distance from the
tube center, so horizontal correction voltage typically exceeds

25 vertical correction voltage. The horizontal rate parabolic waveform
is typically generated by coupling a capacitor to a source of
- horizontal sawtooth yoke current through a current transformer, and
for example, may have a peak to peak voltage of about 500 volts. The
peak to peak voltage of this horizontal rate parabolic waveform is
30 increased by generating the vertical rate parabolic waveform with as
high a peak to peak voltage as possible. The peak to peak voltage of
the vertical rate parabolic waveform has, in the past; been limited by
" the supply voltage, for example a flyback derived secondary side
supply, normally generated in a television receiver for the cathode
35 ray tube cathode driver amplifier, for example about 210 volts. [t is
inconvenient for a number of reasons to simply increase this voltage
to generate a higher vertical dynamic focus voltage. Operating the



anplifier showmn in FIGURE 1. FIGURE 3 is a circuit schematic of a second
enbodi ment of the 10 anplifier shown in FIGURE 1. FIGURE 1 illustrates a -
~ high voltage vertical dynamic focus anplifier 2 in accordance with the

i nvention, together with a cathode ray4tube 52 and associ ated connecting
circuiitry 4. The anplifier 2, as shown in block diagramform iS generic to
a plurality of 15 enbodinents, two of which are shown in FIGURES 2 and 3
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1s amplifier or part of the environment is somewhat arbitrary, and made
for purposes of convenience. The horizontal deflection circuit
supplies horizontal sawtooth yoke current from a flyback
transformer, not shown, to a primary side of a transformer in the
current transformer circuit 20. Capacitor C51 is coupled to a

20 secondary side winding of the transformer and is responsive to the
horizontal current flowing in the primary side of the transformer .
The rectifier circuit 30 is also coupled to a secondary side winding of
the transformer and is responsive to the horizontal sawtooth current
flowing in the primary side of the transformer. In one embodiment,

25 the secondary parabolic voltage is rectified to directly develop a

- source of energy for generating a DC voltage level greater than the

supply voltage. In another embodiment, a small parabolic voltage is
used indirectly as a switching control signal for a switching circuit
which is energized by the supply voltage to generate a DC voltage

30 level greater than the supply voltage. In each embodiment, a DC
voltage source is established in an energy storage device, for example
a capacitor. The energy storage device is. replenished at a horizontal
rate, and accordingly, is a very steady voltage source. In terms of
calculating operating parameters of the circuits in which the

35 invention is embodied, the energy storage device may even be
considered to function as a high voltage battery. The DC voltage is



4 cathode driver anplifiers at a nmuch higher supply voltage would require
much nore expensive transistor devices because it is much nore difficult ' to
.achieve the necessary fast rise tines at higher supply voltages. Furt-her,
devi ces which m ght be capable of such % operation would have nuch hi gher
| evel s of power dissipation. Mreover, it would be necessary to so nodify.
three such circuits to operate at the higher supply voltage. In the context
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15 The transformer primary winding has few turns and is coupled in
series with the horizontal deflection yoke. The sawtooth current
flowing in the load capacitor C51 produces a large horizontal rate

- parabolic voltage, typically about 500 volts to 800 volts peak to peak.
The second vertical rate parabolic waveform and the horizontal rate

20 parabolic waveform are combined at the common connection of
capacitor C51 a_hd resistor R51, and appear as shown by the left part
of waveform D at junction 51. The sum of the horizontal and vertical
rate parabolas is AC coupled to the focus electrode 56 of cathode ray
tube 52 through capacitor C53. At the vertical rate of waveform D,

25 shown on the right, the peak to peak voltage can be in the range of
about 800 volts to 1,300 volts. A DC bias level of 10 KV is
established by a voltage divider formed by resistors R52 and R53,
which are coupled in series between the 30 KV high voltage level and
ground. The focus electrode is then modulated at terminal SG1 so as

30 to provide the best focus at all points on the CRT face plate 54. The
time constant of capacitor C53 and the parallel combination of
resistors R52 and R53 is chosen to pass frequencies above about 60
Hz. | |

The horizontal rate parabolic signal generated across capacitor

35 C51 needs to appear with minimum attenuation between the focus
electrode 56 and ground. There are three CRTs in a projection
television, and there are three focus electrodes in parallel, only one



supply voltage. In another enbodinment, a small parabolic voltage is used
indirectly as a switching control signal for a swtching circuit which is
energi zed by the supply voltage to generate a DC voltage 30 |evel greater
than the supply voltage. In each enbodi nent, a DC voltage source is
established in an energy storage device, for exanple a capacitor. The
energy storage device is replenlshed at a horizontal rate, and accordingly,
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- Two more specific embodiments of the circuit are shown in
FIGURES 2 and 3, wherein waveforms A, B, C and D have the same
15 shapes as in FIGURE 1, but have different peak to peak amplitudes
and/or DC values. The waveforms are uniformly referred to ‘as
waveforms A, B, C and D to demonstrate the similarities in general
operation, notwithstanding the differences between the embodiments.
A first embodiment is shown schematically in FIGURE 2.  The
20 input vertical rate parabola A has a peak to peak amplitude of about 3
volts and has zero volts amplitude during vertical retrace. This
signal is applied to resistor R41. Resistors R41 and R42 form a DC
bias system that raises the most negative part of the vertical rate
“parabola A to about .8 volts. Transistor Q41 acts as a current source
25 and resistor R43 sets the current level. The amplifier DC gain is the
resistance of resistor R44, coupled to junction 50 in parallel with
capacitor C52A, divided by the resistance of resistor R43 (R44/R43),
about 195. This gain is not fully realized in the bandwidth of the
vertical signals (60 Hz to 250 Hz) because capacitor C52A forms a
30 low pass filter and introduces loss. A gain of about 170 is observed. .
In this embodiment, the capacitor identified in FIGURE 1 as C52 is
identified as capaéitor C52A and has a value of 1500 pf. The vertical
rate signal varies the DC average of the horizontal rate signal such
that the sum of the two signals appears at the focus electrode.
35 The horizontal correction is achieved by reflecting a capacitive
load on a large secondary winding through a current transformer T1.
The primary side of transformer T1 has a winding W1. Taps 1 and 2

|es with the



flowng in the | oad capacitor C51 produces a |large horizontal rate
paraboli¢c voltage, typically about 500 volts to 800 volts peak to peak. The
" second vertical rate parabolic waveform and the horizontal rate 20
paraboli c waveform are conbined at thd common connection of capacitor C51
and resistor R51, and appear as shown by the left part of waveform D at
“junction 51. The sumof the horizontal and vertical rate parabolas is AC
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series. Thidiodesu@GR8handLM32 and capacitors C31 and C32. A DC voltage of

- about 800 volts appears across capacitor C32. This voltage is

1s greater than the peak to peak voltage which must be achieved by the
vertical rate parabolic waveform in order to meet the minimum peak
to peak voltage requirement of the vertical dynamic focus voltage.
Capacitor C32 may be thought of, and acts like a battery that floats
with respect to ground and energizes the vertical amplifier 2.

20 - As long as the voltage across capacitor C32 is sufficient to
prevent clipping, it does not affect the .amplifier performance,
because resistor R44 is only responsive to the current source current
from transistor Q41. Transistor Q41 and resistor R44 form, in .
effect, a voltage divider with ground as a tap. If transistor Q41 is

25 non conductive, there is no current through resistor R44 and ground is
near the minus (-) end of the capacitor C32 800 volt battery. When
transistor Q41 is saturated, there is a large current through resistor
R44 and ground is near the plus (+) end of the capacitor C32 800 volt
battery. During operation of transistor Q41 in between these limits,

30 the tap varies linearly with the current in transistor Q41. Since the
secondary side pin 4 is connected to resistor R44, the DC average of
the horizontal rate parabola can be changed by changing the voltage
across resistor R44. Waveform B has a peak to peak voltage of about
500 volts, and the negative peak is at zero volts. At junction 50,

35 waveform C has the same peak to peak voltage of about 500 volts, but
the negative peak is at about -800 volts. The vertical rate signal D
appears at the focus electrode because the DC bias at the focus




of the 3 circuits has about 333 pf in series with 40 pf, and each delivers
about 89% of the horizontal signal to the focus el ectrode. In another
* enbodi ment, each CRT additionally has %/3 of the capacitance of capaci-tor
C51 (933 pf) in series. This neans that each 10 of the three circuits has
about 483 pf in series with 40 pf, and each al so delivers about 91% of the
hori zontal signal to the focus el ectrode. Two nore speC|f|c enbodi nents of
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Transistors Q43 and Q44 form a first transistor pair.
Transistors Q45 and Q46 form a second transistor pair. The
transistor pairs (Q43/Q44, Q45/Q46) form a Darlington differential
amplifier. In addition, transistor Q45 is used as a peak detector for

20 _the waveform A input signal. The peak voltage of the waveform A
input signal is held on electrolytic capacitor C41. This forces the
differential amplifier transistor pair Q44/Q46 to balance at the peak
of the input waveform A and this balance tracks the peak due to the
sample and hold action of transistor Q45 and capacitor C41.

25 The current through feedback resistor R46 must be near zero
response at the output, that is, across capacitor C52B. In this
embodiment, the capacitor identified. in FIGURE 1 as C52 is identified
as capacitor C52B and has a value of 2800 pf. The output will then be
negative peak clamped to zero, as shown by waveform C, and will

30 have a peak to peak voltage determined by the input waveform and the
resistance of resistor R46 divided by the resistance of R47
(R46/R47). These conditions will be temperature stable due to the
temperature tracking of the differential pair of base to emitter
voltages. The output will be independent of the +210 volt supply

35 voltage as long as the output is not trying to exceed the +210 supply
voltage. Then clipping will occur.



| oad on a | arge secondary w nding through a current transfornmer T1. The
primary side of transformer T1 has a winding W.. Taps 1 and 2 7 coupl e

- the primary side winding WL in series wWith the horizontal deflection yoke

12, energized by the horizontal defleciton anplifier 14. The secondary side
of transformer T1 has a winding W2. Taps 3 and 4 of secondary side w nding
W2 are coupled across capacitor C51. 5 Qther sécondary side windings are
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vol tage re;}buhenana ﬁésuétb? Hsst | FRdsighoroRBe fsoeugpéd td'dhe bagaft or C32

may be thgu%a ng? érét acts li ke a battery that oats Wth respect to
ground an e Me vertical anplifier 2. 20 As | ong as the
vol t age across Acgordingly, G ilsorzdhiati pate driver Gsrgnal for ppangistot @8ts not
fo the cund o halieBhilcar, A" Sandf FRHD" v Miildthic fcus (rdet, 000"
resi stor annsformen hewinding 3V8ol Tagasisitor d@81wehopgrthend219 soltap. | f
‘transi st org gy coupled to the collector of transistor Q31 through resistor
R37, into a horizontal rate square wave signal. The horizontal rate
15 square wave signal is capacitor coupled through capacitor C34 to
diode CR33, which clamps the negative peak to 210 volts, as shown by
waveform B. The positive peak is determined by the current required
by resistor R37. The higher the output voltage, the lower the current
through resistor R37 and the higher the positive peak and the DC
20 average at the céthode of diode CR33. Capacitor C52B filters out
most of the horizontal rate variations and leaves the desired vertical
rate output signal with an extended amplitude of about 300 volts peak
to peak, as shown by waveform C. This vertical rate parabola signal
is added to the horizontal rate parabola signal that is generated
25 across capacitor C51 by the winding W2 of current transformer T1, as
described previously. In this embodiment, the horizontal rate
parabola has a peak to peak voltage of about 500 volts, as shown in
waveform D. The sum of the horizontal and vertical rate parabolas,
which in this embodiment has a peak to peak voltage of about 800
30 volts, is AC coupled to the focus electrode through capacitor C53.
In all embodiments, the peak to peak voltage of the vertical
dynamic focus signal is substantially extended, and at the same time,
stabilized against temperature drift.



25 non conductive, there is no current through resistor R44 and ground is
near the mnus (-) end of the capacitor C32 800 volt battery. Wen

. transistor Q41 is saturated, there is a large current through resistor R44

and ground is near the plus (+) end of i1phe capacit rl"mﬁ“mtlmummm ttery.
Buring operation of transistor Q41 in between thes tap
varies linearly with the current in transistor 41. Si nce thé stcohdary
side pin 4cWEa£aneg.ed io resi stor R44, the DC average of the horizontal

rate parab df eal d®d by changing the voltage across resistor R44.
-Waveform B has a peak to peak voltage of about 500 volts, and the negative

peak is at zero ,ol u , 35 waveformC has the sanme peak to
peak vol tage of 1aibo& %@f"{/ ?@nb?%u the negative peak is at about -800

volts. The vert |a;etramsfx:émﬁrg(%0) baumgaaprynafy tgider winding {WHogeuplad e
the DC biag %’ou‘i’E@V{1 éirﬂér“s&@w}tobm 3RIKe edntelm sa Javing af the very

hi gh resi stance di ¥orme esi stors R52 e bed I n
connect i on SECORdary: pid el'n 'M‘l'é'cﬁeék{‘?ﬂ zgptal R%Pté& s!ﬂnq @F’%drat e
wavef or m Dréggbggwg ot lBaig uhorikontal barieniptal rate peak to peak vol tage
of 5 about 80 | vertical rate peak to peak voltage of waveform
C of about 500 \}ﬁ]a(r§6?€ﬁﬁé$ b¥bout 1,300 volts peak to peak. A second

embodi ment is shemhf)engemaml([iﬁ) havinguak leastene r@ﬂﬂa@tﬂl’m%@iﬂ rate

par abol a Ar?éggﬁageﬁ%ér?s %%l H:dfhd? zfﬁﬁal‘trafe 18C ﬁél aWt:It h Jere

vol ts anpli ren vertlc |gna S a | ed
resi stor R@ﬂﬂ!ﬂﬂllﬂﬂeabagev@ll agﬁaﬁﬁ%ﬁ%rs aigh At s@%?scm%g ol R47 form a

shunt feedback sm&hﬁm gmat forehfoduiating esaidadg ivoltageoand genehating . This
is not full e ecause t he
first 3ehec ion rate “waveform (C);
means (C51) coupled to said modulating means and to said
secondary side of said transformer (20) for generating a second
deflection rate waveform (H RATE PARABOLA); and,
means (R51) for combining said first and second deflection rate -
waveforms (C, H RATE PARABOLA) to define a vertical dynamic focus

voltage signal (D).

2. The circuit of claim 1, further characterized by:

a cathode ray tube (52) having a focus electrode (56) coupled
for receiving said vertical dynamic focus voltage signal (D); and,

means (SG1) for modulating said vertical dynamlc focus voltage
signal.

| 3. The circuit of claim 1, characterized in that said first and
second deflection rate waveforms (C, H RATE PARABOLA) are vertical
and horizontal rate parabolic waveforms, respectively.

4. The circuit of claim 1, characterized in that said means for
generating said second deflection rate waveform comprises a ‘second
capacitor (C51) coupled across a secondary side (W2) winding of said
transformer (20). '

5. The circuit of claim 1, further characterized by a resistor
(R51) and a second capacitor (C53) for AC coupling said vertical



open-loob gain is not extra large conpared to 90. A Qi ﬂ 15 is
observed. Transistors 43 and 44 forma first transﬂ"l"lm ""'m I stors
- Q45 and 46 forma second transistor paig. The transi §tof paims 48/ 44, -
U5/ A46) forma Darlington differential ~anplifier. In addition, transistor
Q45 is used as a peak detector for 20 the waveform A input signal. The
peak voltage of the waveform A input signal is held on electrolytic
capaci tor Y C ' r [ | f4) t SO |
41 16 1 o LT ToL8 SIAGY Sloridl &' Mot Blectdle (GeR I BCalfide
tracks the ﬁﬁhﬁueﬁ65529-the sanpl e and hold action of transistor Q45 and
capacitor C41. 25 The current through feedback resistor R46 nmust be
embod; ment & he. Sapakid draib Rt ¢iAlE 1n GiadRitred TRodiatos At (1 od as
capaci t or (Basstorthéra$2Q) \nsisua sécasdanpisidaivanding(W2),| and Heothbsaid:gat i ve
peak cl anpe : e ' | peak to
peak vol tag%%gégmm%@%i@ ‘plwe]aﬂi?%pu &vvah\%ﬂsrc&cgr?g Web?_ég{ast@%ea%f .
resi stor RISPGRARG deflectiomsate swavelrm @rergoupleds tqsaid speapdamn dideons
will be tenppiding.e stable due to the tenperature tracking of the
differential pair of base to emtter voltages. The output wll be

i ndependent of the +210 volt supply 35 voltage as long as the output is
not trying to exgeedhénecinclib ofuciaim 9! ¢lrpactdriwed dhi tiratngaid Imodatating

of 't sapprioany FAEF SpBHbes e hiftafi Bouie (a4 rEIGniR! 10, o
rate char gefifsginyertioat satef waveforrui(A) 3csaitthéirst deflection rate waveform
(C) having a‘variable DC level controlled by said variable current.

8. The circuit of claim 1, characterized in that said
transformer (T1) has two secondary side windings (W2, W3); said
rectifying means (30) being coupled to one (W3) of said secondary
side windings and said means (C51) for generating said second
deflection rate waveform being coupled to the other (W2) of said
secondary side windings.

9. The circuit of claim 1, characterized in that said rectifying
means comprises:

switching means (Q31) and a diode (CR33), each coupled
between a second DC voltage (+21 0V) and said at least one capacitor
(C34), said switching means being responsive to said horizontal rate
AC signal to charge said at least one capacitor to said DC voltage;
and, _

means (R38) for combining said DC voltage on said at least one
capacitor and said second DC voltage, said combined DC voltages
being supplied to said modulating means(40).

10. A circuit, comprising: -

a transformer (T1) having primary (W1) and secondary (W2)
windings, a deflection rate AC signal being generated in said
secondary winding responsive to a horizontal rate sawtooth current
in said primary winding; and,



connections of horizontal deflection circuit 10 ant th tH-F-ent
transfornmer circuit 20 are the sane as descri bed in M,Uiﬂl:l GURE

-2. A second secondary side w nding W8 of transforne ps 5
and 6 of secondary side winding WB are tdupled to gr@und am

Resistor R36 is coupled to the base of transistor @G1l. 10

Accordingly, the horizontal rate drive signal for transistor Q@1 is a

horizontal rate Agsfifdghs fcm %@w%&aﬁcgés&%ana ?%%ﬁﬁfd?ﬁ@%f Shid
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coupl ed t hrough o diode CR33, which clanps the negative peak
to 210 volts, %Z'%g%{e%i/zﬁd'gi’orm B. The positive peak is determ ned by
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this enbodi qﬁ];e r | t age of

about 500 vo s,foétggst;@ dém’?]g\?\éav\{a%ré%r) eﬁsﬁﬁgl{'ﬁl \Rﬁ%orl % ndg

vertical rate parabolas, which in this embodi ment has a peak to peak
vol tage of about 1&00 ’Sﬁe éﬁbﬁﬁ of %Iéiﬁ\ prlc‘?ﬁré@tetrh%d‘ 0§ Uhat! §&'Hf ode

through capacit nbodi ne eak t.a t he

vorti oo oy PG g msartk, GampESes,d; Britios 1ectiiet, networkn (CRE1: [ERER

time, stabi saitkhetgorkshaviagpar eapaeitor i(C32) energized as a source for said
DC voltage signal component.

12. The circuit of claim 11, wherein said DC voltage signal
component source floats.

13. The circuit of claim 12, characterized in that said
modulating means (40) comprises a variable current source (Q41)
responsive to a first vertical rate waveform (A), said second
deflection rate waveform having a variable DC level controlled by

 said variable current.

14. The circuit of claim 11, characterized in that said
modulating means (40) comprises:

a transistor (Q41) collector coupled to said DC voltage
component source, emitter coupled to ground through a first resistor.
(R43) and base coupled to a modulating input waveform (A); and,

a capacitor (C52A) and a second resistor (R44) coupled in
parallel with one another, between said DC voltage component source
and ground. '

156. A circuit, comprising:



What is clainmed is: 1. Acircuit, conprising: a transformer (20) havi ng

primary side winding (W) coupled to a source (10) of ' I oth
yoke current and having a secondary side in which a 4 nglmr‘uﬂnmﬁ
signal is devel oped responsive to sai d3horizontal currentt c¢hatacterlzed

by: rectifying neans (30) having at |east one capacitor, said rectifying
nmeans receiving said horizontal rate AC signal and energizing a DC vol t age

Vol tage and gerbriansfutdraPRe) b8hind TR Il WAISGTHWE), AR08 frsP )
coupl ed t segandarydwindingg (Wlna gefl eqsloghurat%Marwgngl Qem omeeetajed
transfor mgp 68 firat Qéﬁtﬂid’é nmﬁdﬁ@cqag eﬁéi@cttboa hahgomem@“ (H RATE

PARABCOLA) ; and, ans (R51 r, CO nin firrst second defl ection
rate wavefst?f"\’rtboo(t cf~4”i$i‘l‘tE' A@@lﬂ@,&m?fy MAiRda vertical dynamc focus
vol t age si gnal dlﬁraclerlibd bytcuit of claiml, further characterized by: a

cai d vert ) al “%ﬁﬁ%ﬁ%@%? {Bdfhgnd Bf’%fa W%écﬁﬁép%%g?%%y for |
modul at'i ngviging vAV8) c saidideflectionocate ALt sigaatibging. genematedcin said of
Chseror e RN SUEAG, WIE rdsbbhEhe 0 SARCHOARHLEF Fafd ddition,
wavef or ns CW&%dFl salq . pﬂmaTMewénfr"@lQ-t of claim1, characterized in that
sai d neans for switching means (Q31) coupled to a DC supply voltage (+210V)
and to one (W3) of said two secondary windings for energizing an
auxiliary DC voltage;
means (R38) for combining said DC supply voltage and said
auxiliary DC voltage to define a composite DC voltage signal
component (B) at a voltage greater than said DC supply voltage;
means (40) for modulating said DC voltage signal component to
generate a first deflection rate waveform (C) having a peak to peak
voltage greater than said DC supply voltage; and,
. “means (R51) for combining said first deflection rate waveform
« (C) and a second deflection rate waveform (H RATE PARABOLA) to
define a vertical dynamic focus voltage signal (D) having a peak to
peak voltage related to peak to peak voltages of said first and second
deflection rate waveforms.

16. The circuit of claim 15, further characterized by a second
capacitor (C51) coupled across the other of said two secondary
windings (W2) of said transformer for generating said second
deflection rate waveform.

17. The circuif of claim 15, characterized in that said first
deflection rate waveform (C) has a negative peak value clamped to
zero volts.



generating said second deflection rate waveform conprises a second
capacitor (C51) coupled across a secondary side (W2) wi nding of said
transformer (20). 5. The circuit -of claim1, further characterized by a
resistor (R51) and a second capacitor (C53) for AC coupling said vertica
11 dynam c focus voltage signal to a focustel ectrode (56) of a cathode ray
tube (52). 6. The circuit of claim1, characterized in that said

transforner (20) ha 0, r j i ndi d y d
~rectifying neans (3@@%E£R&%¥E£ﬁ@&b%ﬂgwwﬁpg%%@%lﬁecond
defl ection rate waveform are coupled to said secondary side winding. 7. The .
circuit of claiml, characterized in that said nodul ati ng neans (.40)

' conprises a variable current source (41) responsive to a first verti cal
rate waveform (A), said first deflecti mg_ag_twaveform (© having a
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(¢)

ggggcff grpl elapadifst” A SRoa0thtBr (40) A%tHe DO otk Yantrated P FirsPn®
: deflection rate waveform (C). A capacitor (C51) coupled to the
modulator and to the secondary side of the transformer generates a
10 second deflection rate waveform (H RATE PARABOLA). The first and
second deflection: rate waveforms are combined to define a vertical
dynamic focus voltage signal (D). |

FIGURE 1.



‘(C34), said switching neans being responsive to said horizontal rate AC
signal to charge said at | east one capacitor to said DC vol tage; and, neans

. (R38) for conbining said DC voltage on said at | east one capacitor and said
second DC vol tage, said conbined DC vol tages being supplied to said
nodul ati ng neans(40). 10. A circuit, conprising: a-transformer (T1l) having
primary (W) and secondary (W2) wi ndings, a deflection rate AC signal being
generated in said secondary wi nding responsive to a horizontal rate
sawm ooth current in said primry mﬁnding;1 d, first neans (C51) coupled
across said secondary wi nding of said transtornmer for generating a first
defl ection rate waveform (H RATE PARABOLA) responsive to said AC signal
characterized by: second neans (30) coupled across said secondary w ndi ng
(W2) for rectifying said AC signal to generate a DC voltage signa

conponent ;: means (40) for nodo == T age S al conponent to .
generate a second deflection|r . ,!,w[[;w.-|||l|x|ma (R51) for
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t of claim10,
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" conponent source floats. 13. The circuit of claim 12, characterized in that
sai d nodul ati ng neans (40) conprises a variable current source (41)

. responsive to a first vertical rate waveform (A), said second deflection
rate waveform having a variable DC | evel controlled by said variable
current. 14. The circuit of claim1l, characterized in that said nodul ating
means (40) conprises: a transistor (41) collector coupled to said DC

vol t age conponent source, emtter coupl edaty;q ground through a first
resistor (R43) and base coupled to a rmduzéﬁi ng i nput waveform (A); and, a
capacitor (C52A) and a second resistor (R44) coupled in parallel with one
anot her, between said DC voltage conpone St e -G 0
circuit, canprising: a transfornmer (TL)Ahaving
and a first secondary winding (W), a dejl e\
generated in said first secondary w ndi ngHre
sawt ooth current in said primary w ndi ng BA 7o) :
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AT
| ‘.aﬂﬂm

esponsive t i A AY 10
ndi ng; t chi @81 led t DC ly vol t , and
¥“|t99<m¥“f” Eﬁ%ﬁﬁ “"”p.- n@ngs o Zﬁﬁfgiyz?v" an 186 1\ &35 bC
T l 2 E C51
i |HORIZONTAL ) ¢ | 2800pf 10
{ | DEFLECTION T +——¢.1600v  SG1

'] AMPLIFIER 4 |

-------------- mToaecescceehecocoraeos e eimoas

14 _r

v

T

VRATE -500VP-P| i | 16KV

T

B poTTeSEEEEeeeeEeT FesTesssses- I
: +15V r—l—i

40— '
5 t [NVVRATE saovep
i : { .
C

v IN%/

OV RTE
* . .
: FiG. 2




means (R38)_for.conbining said DC supply voltage and said auxiliary DC
voltage to define a conposite DC vol tage signal component (B) at a voltage
. greater than said DC supply voltage; means (40) for nodul ating said DC
vol tage signal conponent to generate a first deflection rate waveform (C)
having a peak to peak voltage greater than said DC supply vol tage; and,
means (R51) for conbining said first deflection rate waveform (C) and a
second deflection rate waveform (H RAT%3 RABCLA) to deflne a vertlcal
dynam c focus voltage signal (D) having p eyert = ot camems

16. The circuit of claim
(C51) coupl ed acrodd the
transformer for

circuit of claim!]
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