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i nvention relates to the field of beam scan velocity nodul ati on for cathode
ray tubes in televisions and the |ike. Beam scan vel ocigglNH’bet'!UtP%{t%OBﬁ
(BSVM can be used in color "5 television, sets, for exanple |arge screen
television sets and/or television sets wth sophisticated display features
and high resolution, to inprove horizontal resolution of the picture.
FIGURE 1 illustrates a block diagramofia deflection circuit 10 using a
basic BSVM circuit according to the prior art. The circuit 10 has a 1 o

mai n | um nance processing path conprising an RGB decoder 12, a video
anplifier 14 and a picture tube 16. The picture tube 16 has a main
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bri ght ness ssanhvelocity modulation is provided by a differentiator 22 and an

amplifier 24. The Iluminance signal is differentiated and applied to

15 the auxiliary yoke 20 mounted on the neck of the picture tube 16
under the main yoke 18. The horizontal deflection field is _
modulated by the current in the auxiliary yoke, and hence the scan
velocity is modulated. A black to white transition foliowed by a
white to black transition for a luminance signal is shown in FIGURE

20 2(a). The auxiliary yoke current shown in FIGURE 2(b) increases
during the first part of the leading edge of the black to white
transition, and decreases during the second part of the black to
white transition. A corresponding but negative auxiliary yoke
current flows during the white to black transition. The effects of

25 the auxiliary deflection current on the deflection and scan velocity
are shown in FIGURES 2(c) and 2(d) respectively. An increase of
scan velocity reduces brightness while a decrease raises
brightness on the screen. The result is a rapid change in image
brightness distribution so that a transition appears sharper, as

3o shown in FIGURE 2(e), where the solid line shows brightness with
BSVM and the dashed line shows brightness without BSVM. The
much sharper transition is evident for BSVM. The advantage of
BSVM lies in emphasizing image contours without increasing beam
current. The spot size is therefore not enlarged.

35 The disadvantage of such a simple system is that visible
sharpness improvement is only obtained for high resolution test



BSVM and the dashed |ine shows brightness wi thout BSVYM The nuch sharper
transition is evident for BSVM The advant age of BSVM es I n enBB I zi ng
i mage contours w thout increasing beam current. The sp 0 Wpvambes ﬁ refore
not enlarged. 35 The di sadvantage of such a sinple systemis that visible
sharpness inprovenent is only obtained for high resolution test 20 Novenber
2003 2 pictures and text. This is due to the differentiator, which

enphasi zes the higher frequencies. Wil-€high resolution pictures ' are
enhanced, pictures of normal or |ow resolution, which particularly need

| nprovenent, are not enhanced. 5 Low resolution pictures. can be inproved
by raising the anplitude of the correction signal. However, excessive’
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signal, instead of a fixed gain amplifier as used. in prior art BSVM
circuits. The effect of the new BSVM circuit taught herein is to
15 increase the gain of the BSVM circuit with decreasing high
frequency content of the luminance signal, resulting in an
improvement of sharpness both for high resolution and low
resolution pictures. The BSVM is therefore adaptive to the video
signal, and in particular, to the frequency content of the luminance
20 component of the video signal. The operation of the new BSVM
circuit is illustrated in FIGURES 3(a), 3(b) and 3(c).

A first differentiator in the BSVM signai processing path
produces narrow pulses from the luminance transitions. These
pulses are amplified and applied to an auxiliary yoke for scan

25 velocity modulation. A second differentiator in the control circuit
produces pulses of both polarities from .the single polarity pulses.
Regardiess of the polarity of the single polarity pulses, negative
pulses for application to the integrator are thus always available.
A contro!l voltage in an operating range is generated by the

30 integrator for controlling the variable gain stage. The gain of of
the variable gain stage is reduced as the control voltage becomes
more negative. '

The gain control voltage is proportional to the negative peak
amplitude of the second derivative of the luminance signal. The

as gain is reduced instantaneously with the appearance of high
frequencies, for example steep transients and multiburst, in the



2s velocity nodul ation. A second differentiator in the control circuit
produces pul ses of both polarities fromthe single polarity pul ses.

Regardl ess of the polarity of the single polarity pulsesgoﬁ@ﬂ%FWV@ooﬁulses
for application to the integrator are thus always available. A control
voltage in an operating range is generaged by the 30 integrator for
controlling the variable gain stage. The gain of of the variable gain
stage is reduced as the control voltage beconmes nore negative. The gain
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velocity moduiating signal; amplifying means responsive to
15 said beam scan velocity modulating signal for driving said
deflection means; and control means responsive to said beam
scan velocity modulating signal for generating a gain control
signal, indicative of the second derivative of said video signal
component for said gain adjustable means.
20 In accordance with a second aspect of the invention,
there is provided a deflection system, comprising: means for
generating a deflection signal adjustable in amplitude
responsive to a video signal component having variable
frequency content; means for modulating bean scan velocity of
25 an electron beam responsive to said deflection signal; and,
means for generating an amplitude control signal for adjusting
said amplitude of said deflection signal in a manner indicative
of the rate of change of said variable frequency content of
said video signal component.
30 In accordance with a third aspect of the invention, there
is provided a deflection system, comprising: means for
differentiating and adjusting in amplitude a luminance
component of a video signal; first means responsive to said
amplitude adjusted, differentiated luminance component for
35 modulating beam scan velocity of an electron beam; and
second means responsive to said amplitude adjusted,

differentiated luminance component for generating a signal



-conponent for said gain adjustable neans. 20 In accordance with a second
aspect of the invention, there is provided a deflection_system
conprising: means for generating a deflection signal ad?%éf’m%er@ﬂ@‘?
anplitude responsive to a video signal conmponent having vari abl e
frequency content; means for nodul ati ng bean scan velocity of 25 an

el ectron beamresponsive to said deflection signal; and, neans for
generating an anplitude control signal for adjusting said anplitude of
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responsive to said integrated, twice differentiated luminance
15 component.

In accordance with a fifth aspect of the invention, there
is provided a deflection system, characterized by: means for
generating a deflection signal for modulating beam scan
velocity of an electron beam responsive to a first derivative of

20 a component of a video signal; a feedback circuit for
generating a correction signal indicative of the rate of change
of said component of said video signal; and, gain adjusting
means for variably amplifying said component responsive to
said correction signal, said feedback circuit having a sufficient

- 25 large time constant relative to level transitions of said
component that said deflection signal corresponds to said first
derivative of said component independent of said variable
gain.

FIGURE 1 is a block diagram of a deflection circuit using

30 a basic BSVM circuit according to the prior art.

FIGURES 2(a)-2(e) are waveforms useful for explaining
the operation of the circuit shown in FIGURE 1.

FIGURES 3(a)-3(c) are waveforms useful for explaining
the effect of frequency dependent gain on BSVM.

35 FIGURE 4 is a block diagram of a BSVM circuit according
to an inventive arrangement.



integrating said twice differentiated | um nance conponent, said-gain

adj usting nean having a gain which varies responsive to idint t ed,
twice differentiated |um nance 15 conponent. In accorda%@@owr???r%%bgfth
aspect of the invention, there is provided a deflection system
characterized by: means for generatinga deflection signal for nodul ating
beam scan velocity of an electron beamTesponsive to a first derivative of
20 a conponent of a video signal; a feedback circuit for generating a
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video, corresponding to higher and lower frequency content
respectively, but of the same maximum amplitude, are shown
in FIGURE 3(a). The result of differentiating the signals of
15 FIGURE 3(a) is shown in FIGURE 3(b). The high resoliution
video evidences the high proportion of high frequency
information in the luminance signal, noted as high content of
high frequencies in FIGURE 3(b). The low resolution video
evidences the low proportion of high frequency information in
20 the luminance signal, noted as low content of high frequencies
in FIGURE 3(b). In accordance with an inventive
arrangement, the gain of the BSVM circuit increases with the




FIGURE 8 is a schematic diagramof an alternative anplifier with a
variable gain output, for use in a BSVMcircuit as shown in FIGURE 7. Beam
scan vel ocity nodul ati on according an inventive 10 arr affydpeipbgr2003
illustrated graphically in FIGURES 3(a), 3(b) and 3(c). Lum nance signals
for high and | ow resolution video, corresponding to higher and | ower
frequency content respectively, but of the same maxi nrum anplitude, are
shown in FIGURE 3(a). The result of differentiating the signals of 15
FIGURE 3(a) is showmn in FIGURE 3(b). The high resolution video evidences

t he high proportion of high frequency information in the |um nance signal,
noted as high content of high frequencies in FIGURE 3(b). The | ow
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decreasi ng hi gh f en content of e lumi nance signal, as shown in
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in the st gnal pr

10 Adifferentiator 3 / gn cessi ng pat produces narrow
pul ses V3 ﬂﬂ@%qq{@tpa@ﬁaﬁe@ Aariafegratar \f‘ﬁo-and V2. The pul ses V3 are

anplifiwed by outpudifferagaids 3adiraphei BEVM sighal aprdddsing yghth 20 for scan
vel ocity ”B?Hb&&ég”naﬁ%% Sp% ggg' V3 from the luminance transitions V1 and
V2. The pulses V3 are amplified by output stage 36 and applied to
the auxiliary yoke 20 for scan velocity modulation. The second
differentiator 38, formed by capacitor C1 and resistor R1,

.15 produces pulses V4 of both polarities from the single polarity
pulses V3. Regardiess of the polarity of pulses V3, negative pulses
for application to the integrator 40, formed by diode DI and
capacitor C2, are thus always available. Diode D1 is biased toward
~conduction by the voltage V+ and the consequent very small current

20 through resistor R2.. This lowers the conduction threshold of diode
D1 in order to make the integrator 40 more sensitive to small
amplitudes of signal- V4. A voltage V5 in the range of
approximately -1.6 voits to 0 volts DC is generated by the
integrator 40 for controlling the variable gain amplifier stage 32.

25 The gain of amplifier stage 32 is reduced as the control voltage
becomes more negative.

The gain control volitage V5 is proportional to the negative
peak amplitude of the second derivative of the luminance signal.
The gain is reduced virtuaily instantaneously with the appearance

30 of high frequencies, for exampie steep transients and multiburst,
in the {uminance signal. If the high frequency content of the
luminance signal diminishes, for example by a change from a test
pattern to low resolution program material, the amplitude of
signal V4 will decrease. With reference again to FIGURES 3(a) and

35 3(b), the luminance signal for high resolution video has faster,

- steeper rising and falling edges than in the case of the luminance



differentiator 38, formed by capacitor Cl and resistor R1, 15 produces

pul ses V4 of both polarities fromthe single polarity pulse

Regardl ess of the polarity of pulses V3, negative pulses()w8wyﬁﬁﬁﬁpeétlon
to the integrator 40, formed by diode DI and capacitor C2, are thus al ways
avai lable. Diode D is biased toward conduction by the voltage V+ and the
consequent very small current 20 through resistor R2.. This lowers the
conduction threshold of diode Dl in ordgr to nake the integrator 40 nore
sensitive to small anplitudes of - signal- V4. A voltage V5'in the range
of approximately -1.6 volts to O volts DC is generated by the integrator
40 for controlling the variable gain anpllfler stage 32. 25 The gain of
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hi gh level. The long control loop time constant (on the order of 0.5 sec)
avoids excessive gain variations during each field to prevent noise
15 enhancement in large picture regions without transitions.

The BSVM signal amplification has an upper limit to prevent
excessive correction (exceeding £ 1 mm on a 32" screen), causing
picture distortion. Iin the case of BSVM, picture distortion appears
as a change of width of black or white picture details. |

20 FIGURE 5 shows the steady state gain of the variable gain
amplifier as a function of frequency. The time constant of the
feedback loop is large (greater than 1 field period) compared to the
duration of video transitions. Consequently, the gain variations are
very slow compared to the video transitions. The shape of the yoke

25 current thus always corresponds to the first derivative of the
'luminance, independent of the controlled gain. This is necessary
for proper BSVM operation. ‘

Figure 7 is a circuit schematic for a BSVM according to an
aspect of the invention and adapted for 100 Hz field frequency

30 operation. The required circuit modifications for use in a 50 Hz
color television chassis are indicated by the values in parentheses,
where appropriate. Component values are provided as well for
those components which are not necessary for understanding the
operation of the invention. The input signal is the luminance signal

35 available at a suitable point in the video amplifier chain, for



resolution video to | ow resolution video. Capacitor C2 slowy (on the
order. of 1 volt/sec) discharges through resistor R2 in the 10 -absence of
negative peaks, the control voltage V5 rises and the gyﬂ9$@Y%ﬂ¥%§@§ unt i
signal V4 is large enough to recharge capacitor C2. The gain contro
voltage will then stabilize at a new, higher Ilevel. The long control |oop
time constant (on the order of 0.5 sec) avoids excessive gain variations
during each field to prevent noise 15 erndancenent in |arge picture regions
Wi thout transitions. The BSVM signal anplification has an upper limt to
prevent excessive correction (exceeding 1 mmon a 32" screen), causing

- picture distortion. In the case of BSVM picture distortion appears as a
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componentsand R13. The source of transistor Q2, and the base of transistor
Q3, are held on this 1.2 volt DC level by resistor R11. The contro!
15 voltage V5 is superimposed on the same 1.2 volt DC voltage source,
that is, control voltage V5 is equal to the voltage across capacitor
C2 subtracted from the 1.2 volt DC level. The voltage across
capacitor C2 depends upon the negative voltage portions of signal
V4 which are rectified by diode D1. The control voltage V5 is
20 applied fo the gate of the N-channel J-FET Q2. As the high
frequency content of the luminance signal increases (for example,
high resolution video), signal V4 has greater negative peak
amplitudes and the voltage across capacitor C2 increases,
resulting in a decrease of control voltage V5. This decreases the
25 conduction of transistor Q2 and attenuates signa! V1 to decrease
BSVM. Conversely, as the high frequency content of the luminance
signal decreases (for example, low resoliution video), signal V4 has
smaller negative peak amplitudes and the voltage across capacitor
C2 decreases, resulting in an increase of contro! voitage V5. This
30 increases the conduction of transistor Q2 to reduce the attenuation
of signal V1 to increase BSVM. In accordance with the range of
control voltage shown in FIGURE 4, the voltage across capacitor C2
will vary from 1.2 volts to 2.8 volts. The V+ voltage in the
embodiment of FIGURE 4 for increasing the sensitivity of diode D1
3s is provided in the embodiment of FIGURE 7 by resistors R14 and



The anplifier 32 with a variable gain output is enbodied by transistors
QL, @@ and B. Transistor QL is an emtter follower 5 which functions as
an input buffer. Transistor @ is used as a variabl e resf&hgye
(Drain-Source) to control the ACgain in connection with transistor (@B.
Transi stor B has a fixed gain. An arrangenent of variable gain
transistors can be utilized instead, as can a variable gain anplifier
incorporated as an integrated circuit. l¢_An alternative circuit
arrangenment for an anplifier with a variable gain output is explained in
connection wwth FIGURE 8. A 1.2 volt DC voltage source is established by
resistors R12 and R13. The source of transistor @; and the base of

contror 35S 1aBlh, A abi hel e PieRaeh B Bos el BRESLY yortage

source, tHansistorcéhtrol voltage V5 is equal to the voltage across

capaci tor  C2 b aRtérbritngt e gnb%a{ealtqurhﬁgatorarmvahaa@% acr oss

capacitor C2 depends upon e ne Ve VO rons_of “sighal V4 which
are rectiff@Ragyoqi émﬂl rGSIﬁ&OFC ronaFtﬂ|$tQ@% aBd XQ7a9# i ed to the gate

of the b cbnqsbmbrtiary Bmifler tfbﬂobla?eghmw SRS Stal {hppeun nance
great er neaHﬁ‘?‘ae ?’( 'Saﬂpnﬂ?qq}?)%ék %2%35 h QHP gg bag%{H‘QQ) oY

i Ecr ggses transsstbts @8 ianc @Bcr éaieedlbaclormgnhl V@ld@@o ddrogsdecr eases
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e The e varEBGt SAnaPIREE. e Pletht, st iSThdr Bllbba, 18,
sensiti Vi tyhe,fm@u@omgnal of the BSVM circuit. Thus, the circuit must be
16 disabled during teletext operation. This is accomplished with
switch formed by transistor Q12.
| An alternative embodiment for an amplifier with a variable
gain output is shown in FIGURE 8. Transistor Q10 is a variable gain
amplifier. The DC bias for the base of transistor Q10is determined
20 by resistors R16 and R17. The AC gain of transistor Q10 is
determined by the emitter load. The range of the emitter load is
fixed by resistor R19, and shaped at very high frequencies by
capacitor C5. A J-FET transistor Q11 is coupled to the emitter of
transistor Q10, in parallel with resistor R19 and capacitor C5, by
25 capacitor C6. Transistor Q11 functions as a variable resistor,
varying the emitter load of transistor Q10 responsive to signal V5
generated by integrator 40. Integrator 40 is responsive to the
second differentiator 38, which is itself responsive to the first
derivative (dY/qy) of the luminance signal. The variably amplified
30 luminance signal V2 is an input to the first differentiating circuit,
not shown.

FIGURE 6 shows the auxiliary yoke 20. It consists of a
rectangular coil printed on mylar foil. This foil is wrapped around
the neck of the tube in front of the gun assembly under the main

35 yoke, as shown in FIGURE 1. The auxiliary yoke has the following
specifications, for a 70 cm screen at 27.5 KV:



35 is provided in the enbodi rent of FIGURE 7 by resistors R14 and 20
Novenber 2003 7 R15, which also establish the DC bias le ¥ & for tE@ gase of
transistor QL. The differentiator is enbodi ed by transi sfbNavespes <o
capacitor C3 and resistor R4. Transistors @ and Q7 are s conpl enentary
emtter followers driving the output stage. The output stage is a feedback
class C push-pull anplifier, formed by transistors @ and @. A feedback
signal is devel oped across resistor R3_The feedback is necessary to
mnimze the delay of this stage. The class C node of operation
automatically provides 1 o coring of noise and |ow |l evel signals due to its
smal | signal threshold. The gain of the output stage, expressed by the

yoke current agnaybtHic ofgt put voltage V3, is about 50 mA/volt.
The out put si gnaP Prgjrtlw@rhtelgtﬂgitm'@écoder is not included in the input

signal of the BBWI-’@‘QVCEP@C'WBMSQ 8h@MBircuit nust be 1.5 disabled during

tel et ext oper ablrmmedTbiréuitSrrmﬂﬁw | ArphrWidiD 0.99 tram;formed by transistor
QL2. An alternatlve ggg for an anplifier with a variable gain

output is showfoP Mansi stor QIO is a variable gain anplifier.
The DCsbi as fomlmhmetbaﬁdun‘is.t rarsactt gideg)l0 is determined 20 by resistors

R16 and R17. Tk 'n f tr@gnsi stor QIO is deternmined by the enmtter
| oad. The ranggﬁd'ﬁﬁﬁﬁ'g mf?é}lﬁl oad is fixed by resistor R19, and shaped
at very high fregséanses 2 Qapaditor C5. A J-FET transistor Qll is

coupled to the S@ﬁstitl‘l\ﬁ{ of::,gr,angwst&rs Hon |db[ﬂ§palaln@l with resistor R19
and capaC|tor G5, gamt% P&Jan |stoZr Otli] unctions as a
vari abl e resi stor varyl n nfit 5 BhYIzAMgh@4%or QLO responsi ve
to signal V5 nestas edithyal higtoriatioctaze hasediighosed$itivityr GapiAgi ve to
e VZEFS%%?N%@@ CH e S R
f the resonant circuit, formed by the yoke and parasitic
capacitances, will decrease with increasing coil inductance. This
resonant frequency has to be, at the least, higher than the video
15, bandwidth to ensure correct BSVM operation. The inductance value
is chosen as a compromise between these two contradictory
requirements.
The auxiliary yoke signal should coincide within £30 nsec
with the video signal at the picture tube cathode. The delay of the
20 video signal from the take off point to the cathode will be about 60
nsec in a 100 Hz field frequency receiver. The delay of the
proposed BSVM circuit amounts to about 75 nsec.
High frequency noise, for example greater than 10 MHz, will
be accentuated in the BSVM signal due to the differentiator. Since
25 the auXiiiary yoke is driven by a collector and becomes more
resistive with increasing frequency, this noise will cause
radiation in the lower frequency bands. This can be avoided by
bypassing the high frequency currents with a capacitor G4
connected in parallel to the yoke. As long as only frequencies over
30 10 MHz are bypassed, correct BSVM is maintained, since the video
signal has a bandwidth of only 10 MHz. However, capacitor C4 and
the yoke and parasitic capacitances form a parailel resonant
circuit with a resonant frequency of about 9 MHz. Therefore, a
damping resistor R9 is connected in parallel with the yoke to avoid
35 resonant currents. These currents would produce ringing after
~ transients in the picture.



30 lum nance signal V2 is an input to the first differentiating circuit,
not shown. FIGURE 6 shows the auxiliary yoke 20. It consists of a

rectangul ar coil printed on mylar foil. This foil is w affhtevemisigd03t he
neck of the tube in front of the gun assenbly under the main 35 yoke, as
shown in FIGURE 1. The auxiliary yoke has the follow ng specifications,
for a 70 cm screen at 27.5 KV: 20 Novenber 2003 8 conductor width: 0.13 nm
conductor spacing: 0.13 mm printed citguit material: Mlar foil 0.09 mm
copper layer: 35 ; s nunber of turns: 7 each side; inductance: 5.6 H;
resistance: 2.5 S2; and, sensitivity: 3.3 mil A at screen center; and, 6
nmm A at ends of horizontal axis. 10 A yoke with a high inductance has high

Froquency Jof "t sy Bt 7 88" Yol ST Ind' T Sotths O radidfiokeeonan
capaci t ancld¥e supply deinesasbouid tbe mharhdhnthe dntereatioft eadisinghi s resonant
(1 equency daraidnDeTHI Bhrkeahy ol @hat hBBLDAL idge db nbarith 10

A ST A AL AL 7 R A
Joke pLonsheseoncl phamiusninais (RE8) Mger igen 2 (1
Poi nt to tHEPDRPRodear | AHBYEHLQY U RENER ol HEe! i ok GHtiERE,
recei ver. Siheedil isy shieldbd qpitepasdid bBSie anairuiyiokeanmounts to about 75
nsec. H gh frexpgacKoRRirSEonsBmpithRIte1Y 98he evdlaBighl bioce¥sing

circuit amounts to about 0.5 W, that is for example, about 50 mA at

10 12 volts).

The output stage has no static power dissipation except the
250 mW of the biasing network. This is due fo the push-pull
operation without quiescent current. The power consumption
therefore varies considerably with picture content. The total

15 dissipation amounts to about 0.5 W for normal television program
material and rises to about 1 W worst case with full screen

~ multiburst or noise. Resistor R10 limits the maximum possible
- power consumption of the output stage to about 2 W to protect
transistors Q8 and Q8.

20 The video signal dependent gain of the BSVM circuit not only
improves the resolution in test patterns, but also in pictures
having a small number of high frequency signal components. The
coring operation prevents noise and ringing from deteriorating the
displayed picture. The circuit described can easily be incorporated

25 into existing receiver designs without any need for circuit changes.
No alignment is required. -



be accentuated in the BSVM signal due to the differentiator. Since 25 the
auxiliary yoke is driven by a collector and becones nore resistive with

i ncreasi ng frequency, this noise will cause radiation i#0 Naeembarp03
frequency 'bands. This can be avoided by bypassing the high frequency
currents with a capacitor 04 connected in parallel to the yoke. As |long as
only frequencies over 30 10 MHz are bypassed, correct BSVMis naintai ned,
since the video signal has a bandw dif of only 10 MHz. However, capacitor
C4 and the yoke and parasitic capacitances forma parallel resonant
circuit with a resonant frequency of about 9 MHz. Therefore, a danping
resi stGlain®® is connected in parallel with the yoke to avoid 35 resonant
currents. These currents would produce ringing after transients in the

pi cture. 20 enber 2003 9 The .supply wires to the yoke are the main
sourcé]'of A@‘%ﬁ?q.q%ﬁl_sys%{g, CUBBIIS/i r es shoul d be short in the interest of
reducing radi atrh@sns i deflBBaRG ahAbctidn Egaﬁi foE otk ig behROScH véiBEity

a
circuit should be placed sonewhere on the neck of the picture tube or’on 5
t he socket 9bspist @lgckpn bgptn;board (PCB) together with the video anplifier.

Shiel ded oS bRy Hikand! st el % caredtintohbed ofldep “HRES dhr'°
| evel si gngjeneratirgss beam sdarcudibcigmaditihg stiedit 0.5 W that is for

exanpl e, about 50 mA at |o 12 volts). The output stage has no static power
di ssi pati on excéFRPHWET PeaNsigspensiNeg 1o saisd brpmecap Melocityimodyating sighal he
push- pul | - ab b QR WM | current. The power consunption

t herefore Jgfﬁ@gﬁ%gﬁg’ﬂ g@ﬁ#g%%ﬁc’%ﬁgture content. The total 15

di ssi pati on anpwohtrot meahe wesporisivg foosaid beaed sta eslbsity maaiutatingnsignaltferi al
and rises to about 1 Wworst case wth full ﬁcreen %It' bliJI’St or. .noi se.

Resi st or ng@nfaﬁﬂrtgsa Gain mtr%g%sgapmagve of the secon eri{/at ve of said video

signal component for said gain adjustable means.

2. The system of claim 1, characterized by said gain varying inversely with the
frequency content of said video signal component.

3. The system of claim 1, characterized by said beam scan velocity modulating
signal is indicative of the derivative of said video signal component and said gain
control signal is indicative of the derivative of said beam scan velocity modulating
signal.

4. The system of claim 1, wherein said gain adjustable means is characterized by a
gain adjustable amplifier and a differentiator and said gain control signal

generating means comprises a differentiator and an integrator.

5. A deflection system, comprising:
means for generating a deflection signal adjustable in amplitude
responsive to a video signal component having variable frequency content;
means for modulating beam scan velocity of an electron beam responsive
to said deflection signal; and,
means for generating an amplitude control signal for adjusting said
amplitude of said deflection signal in a manner indicative of the rate of change of

said variable frequency content of said video signal component.




power consunption of the output stage to about 2 Wto protect transistors
@B and @®. 20 The video signal dependent gain of the BSVMcircuit not only
i mproves the resolution in test patterns, but also in pi%}htewnbeigfPhg a
smal | nunber of high frequency signal conmponents. The coring operation
prevents noise and ringing fromdeteriorating the displayed picture. The
circuit described can easily be incorporated 25 into existing receiver
designs without any need for circuit thanges. No alignnent is required. 20
Novenber 2003 10 Clains: 1 A deflection system conprising: neans for

defl ecting an el ectron beam for nodul ati ng beam scan velocity of said

el ectron beam gain adjustable neans responsive to a conponent of a video
si gnalB.f or Thgesystem rq;jJ elabveadn datherveharacteyizaddby ameags siegpansivaniel isaiyd ng

means respaons) o] id. b n vel oci.ty nodul.ating,signal for driving
caid dert ctruifie dndRuEal BEHEREM HErkl br BRta il POcBle . siet foY

vel ocity nefiviref $416 defledlg ieansgenerating a gain control signal,

i ndi cative of the second derivative of said video signal conponent for

said gain ﬁdj ustabl e neans. 2. The systemof claim 1, characterized by said
gai n Varyi dﬂ %@@&fycim R fufﬁierfqh@qaré%%ectbms@rﬂ agplitigieqvaryingonye
conponent . e%fﬁ-:ln% [0 W1 PR i sai d beam scan
velocity no tur] {g'!t%iqrﬁg Si r?afltelmst%l!f%ﬁcﬁ?%%ﬁg%%%@sggﬁ\?ati ve of said video
si gnal component and said gain control signal is indicative of the

deri vd.i ve Afleladtivneyateraceomprsiogi t y nodul ating signal. 4. The system of

claim1l1, wherein_ said gain.adjustable ans. is characterized by a. gain
adj Ust abl e anpl iMEaS S0 SiffEreREating: janth Sdaing B FAPAILER: Aol ulindire
gener at i ng gERRIBhePP BPE ViR Sighalf ferentiator and an integrator. 5. A

defl ecti on system conprising:
first means responsive to said amplifude adjusted, differentiated

luminance component for modulating beam scan velocity of an electron beam;
and

second means responsive o said amplitude adjusted, differentiated
luminance component for generating a signal indicative of a further derivative of
said differentiated luminance component for controlling said amplitude adjusting.

9. The system of claim 8, wherein said signal generating means comprises means
for integrating said further differentiated luminance component.

10. The system of claim 8, wherein said modulating means is characterized by an
auxiliary horizontal deflection yoke.

11.  The system of claim 8, characterized by said gain adjusting of said luminance
component varying inversely with frequency content.



means for generating a deflection signal adjustable in anplitude
responsive to a video signal conponent having variable frequency content;
means for nodul ating beam scan vel ocity of an el ectron bXbNPYeRAsRPIe to
said deflection signal; and, neans for generating an anplitude control
signal for adjusting sald anplltude oﬁ said deflection signal in a manner
i ndi cative of the rate of change of sald vari abl e frequency content of
sai d video signal component. 20 Novenber 2003 11 6. The system of claimb5,

further charactepizephgy #ﬁéﬁﬁof éﬁi’ﬁﬁ” | Whdrgir8a gél’ﬁ) U'!L}Qiﬁ]g‘rﬁ%éﬁé ed

defl ection_si,gnal .for eratin 1ection curr driving said

def | ect i ndsr@%@ptqnzqaiys?éﬁaélﬁqﬂ? gﬁ'ﬁl@ﬂ‘@‘*f)?ﬁrt her characterized by said
anplitude varying inversely wth the frequency content of said video

si gnal conpone e o
dlfferentlatlnQ{%nd.Eﬁégg%#ﬁﬁ{éﬁegﬁ%\étgﬁ%ﬁgﬁgbzéﬂq%éggﬁggﬁﬁﬁgg¥aqﬂg61

vi deo si gri@leans Mrper@a‘ﬁgentéabngssaré Wininance signak ude adj usted,
differentiated |um nance conmponent for nodul ating beam scan veIOC|ty of an

el ectron beam nd means . resp nS|ve to i d anplitude adjusted,
di fferentiated i ﬁ?&%@@ﬁ'}ﬁ%ﬁﬁm ?r@%’#@?ﬂfbﬁ@ a signal indicative of a

furt helrI deri vatgaie adjusting indans$ 6m|evﬂ1maiblgda;]rhphfwagladu?ﬁn1anoent f%
controllin ing. 9. The system of claim 8, erein
said signa ? ﬁ@%ﬂ“ﬂﬁQﬁé;ﬁggﬁ%gggﬁtrlses means for integrating said further
di fferenti at ed firshidiffgrestistinganeans faodifferentiging said variably amplifiedei n sai d
nndulatlnqu ﬁﬁcbﬁxﬁﬁ thrlzed by an auxiliary horizontal deflectlon

Lo o ot Do sy S SRS B,
Noverber 2f$kborigivéZo é’dﬂd differentiafed [iahmadhcebengpaneni;d gai n adj usting
Teans second differentiating means for differentiating said differentiated
luminance component; and,
means for integrating said twice differentiated luminance
component, said gain adjusting mean having a gain which varies
responsive to said integrated, twice differentiated fuminance

component.

15. The system of claim 14, wherein said modulating means
is characterized by an auxiliary horizontal deflection yoke.

16. The system of claim 14, characterized by said variable
amplification of said luminance component varying inversely with said
frequency content.

17. A deflection system, characterized by:

means for generating a deflection signal for modulating beam
scan velocity of an electron beam responsive to a first derivative of a
component of a video signal;

a feedback circuit for generating a correction signal indicative of
the rate of change of said component of said video signal; and,



is characterized by a variable.gain anplifier. 13. The system of claim8§,
characterized by said differentiating neans twice differentiati n% sai d

| um nance signal. 14. A deflection system characterized@biovesahat 2888 usti ng
means for variably anplifying a |um nance conponent of a video signal;
first differentiating means for diffeqentiating said variably anplified

| um nance conponent; neans for nodul ating beam scan velocity of an el ectron
beam responsive to said differentiated | um nance conponent; second

differentiating i v i \adh i B9 \,sah-ﬁi) iri @ﬁ.@@ m nance
conmponent; _and ganggﬁgjqﬁinqjﬂéeﬁfﬁﬂn%gim cilw éﬁy@g?%geéti t.&flq{um' nance
conponent . "TESRANYJYE 10 £Aid SATFREURN §IGNR) S8 %%&Ha QNEWERAVHY R esponsi ve
to tsai d } nseficiently ldargecme o&émt@rmidrellaftm tuﬂem¢mn§iﬁaﬁsrmmaid_15. dTBe
system o r iy [ erized by an
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char act er i detvative sif said daappencatindependent obsaidvariabie gaite conponent
varying inversely with said frequency content. 17. A deflection system
characteri zed . _nmeaps f enerating a defl egtion, signal for nodul ating
beam scanﬁéel %9 V24:) ’Hrp%réFlgEFr{fr @'&%ﬁqt‘éﬁégag?%%at(ﬁcg”ﬁqt'@ﬂ derivative of
a conponesigred] beirgdrdicsityesdf a sdoanbdekivativelbtt sdiel c@pprsritngf a

correction_s| indjcative of the rate of change of said conponent of
said vi deosékgﬂ@e;d g%%?QO Novenber 2003 -13 gain adjusting neans for

variably anplifying said conponent responsive to said correction signal,

said feedbaok HE UM \GMYaln PAIENEIRIGIZlHBYPI8ald e BBRRANE "o ative

to | |t t
o leve E)%lrhsg'; g'ré)gter%anacl)ne field period.




conponent that said deflection signal corresponds to said first derivative
of said conponent independent of said variable gain. 18. The system of
claim 17, characterized by said correction signal being2® Nayerahen2803f a
second derivative of said component of said video signal. 19. The system
of claim 17, characterized by said time constant being greater than one
field period. 20 Novenber 2003 14 Sl ddaL ADAPTI VE BEAM SCAN VELOCI TY
MODULATI ON pct of the Disclosure A deflection system conprises a variable
gain anplifier (32) for a lumnance conponent (V1) of a video signal. A

first differ@mi i [ i | um nance 5
conponent. An ounf gﬁxpal(rr%l@i f]é'i:ﬁepl;yI %(%rﬁ ﬁ&@é@i@%&é@&n velocity of an

el ectron beam by energi zing an auxiliary horizontal deflection yoke (20)
responsive to the differentiated | um nance conponent (V3). A second
differentiator (38) -differentiates the differentiated |um nance conponent
(V3. An integrator (40) lo integrates the twice differentiated | um nance
conponent (V4). The output of the integrator (40) is a gain control signal
(V5). The wvariable gain amplifier (32) has a gain which varies responsive
to the gain control signal (V5). The gain varies inversely with the

frequency content of the |um,nance conpgnent,L (V1). The second is
di fferentiator &g%{and. i nt eéglé_@@ﬁ{-ﬁ@-&%ibdmﬁ)ack. | oop. The f eedback
o e Ui e B EOpERes, & SEAEYS 480 spflgr qg) 1 one
porrespondaifté)rthe | rst @Qer‘?/‘%%?‘}‘cz*/cﬂ (ﬁhg_ V\dﬁ’ﬁ ﬁéﬂ%c ' ._'(B%fent (V1)
i ndependen amiats, (34) edifserantiaters dbree amplified luminance
> component. An output amplifier (36) modulates beam scan velocity
of an electron beam by energizing an auxiliary horizontal
deflection yoke (20) responsive to the differentiated luminance
component (V3). A second differentiator (38) differentiates the
differentiated luminance component (V3). An integrator (40)
10 integrates the twice differentiated luminance component {V4). The
output of the integrator (40) is a gain control signal (V5). The
variable gain amplifier (32) has a gain which varies responsive to
the gain control signal (V5). The gain varies inversely with the
frequency content of the luminance component (V1). The second
15 differentiator (38) and integrator (40) form a feedback loop. The
feedback loop has a sufficiently large time constant relative to
level transitions of the luminance component (V1) that the
deflection signal (V3) corresponds to the first derivative of the

luminance component (V1) independent of the variable gain.
20 '

FIGURE 4



