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I't is wePRIEnGWNRERERIPRAN. I npr.ovenent.. i n apparent - picture resolution

can be achieved "BEAM ECAN MODWDATION APPARATUS

. This invention relates generally to beam scan velocity
modulation (SVM) systems employed for picture sharpness

S enhancement and more particularly to an output currént limiting
apparatus employed in an SVM system. |

It is well known that an improvement in apparent
picture resolution can be achieved by modulating the beam scan
velocity in accordance with the derivative of the video s1gnal

10 which controls the beam intensity. This video signal is referred to -

" as. the luminance signal and the derivative of the luminance signal
is empioyed for such control. An advantage of this. method over a

~ peaking approach to picture sharpness enhancement is the
avoidance of blooming of peaked white picture elements.

L5 It is known in the prior art to apply a differentiated
video signal to the input of a double ended limiter incorporating a
pair of thres_hold circuits. The limiter consists of two separate
differential amplifiers, where each amplifier is separately biased
to prov1de double ended limiting as well as to provide coring. The

20 limiter arrangement develops a doubly clipped signal output
which does not respond to excursions of the differentiated 51gnal
which lie below selected threshold magnitudes. Thus the gain of
the limiter is such as to provide sharpness enhancement for slow

" transients while precluding excessive supplemental beam '
25 deflection with fast transients. The coring capability of the limiter
.arrangement significantly lessens the likelihood of noise visibility.
- It may be desirable, however, to use a single
- differential amplifier stage, followed by another stage which will -
provide' the coring function. In such an arrangement, it may be

30 easier to design cost effective circuitry that still meets the
requirements of a flat group delay response.

As indicated above, in order to provide beam scan
velocity modulation, one’ differentiates the video signal. A
differentiator has an increasing output with increasing frequency.

35 Thus, if thé input video signal has higher than normal high
frequency components, then a- linear system would deliver higher
than normal output current-and dlSSlpate higher than normal
power in the output stage. In such a prior art system, it is
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velocity in accordance with the derivative of the video signal 10  whi ch

controls the beam intensity. This video signal is referred to as
the*l um nance signal and the derivativg-of the |unm R@xessi7gnal s
enpl oyed for such control. An advant age of this nethod over a

peaki ng approach to picture sharpness enhancenent is the avoi dance of
the prior 4 m?“é%‘““*’”*"éﬁ?“ﬁ%&?%”@‘“ stages, °feo‘h§. Deam stn S {nput of
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angemne ps a
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| i kel i hood %ﬁp]ﬂ’&ﬁ%ﬁ‘é \rﬂlgl H}qrpﬁ;: Oafr povger dqss1pa on in the output power

10 amplifier when a video signal of a certain frequency characteristic
~is received. No coring of the differentiated signal is provided, and
‘hence there is exhibited inferior operation in the presence of
~ noise. Furthermore, since the feedback reduces the signal gain as
a function of output power, overall SVM operation is reduced,

‘15 tending to produce a less pleasing visual effect.

Still other circuits are known which operate in a
different manner to limit power dissipated in the SVM output
stages...In these circuits parallel resistor capacitor combinations
with long time constants are provided. These RC combinations are

20 in series with emitter electrodes of transistors which are
employed in the output power amphflers of the SVM system The
transistors operate in a Class B mode with the top transistor
conducting on one half cycle of its input waveform and w1th the

" bottom device conducting on the other half cycle. -

25 Using this scheme, ‘the bias of the base emitter
junction becomes a function of the average amount of high
frequency detail in the television image and thereby undesirably
introduces more or less output stage coring of the signal
depending upon the scene information. Furthermore, this

30 approach requires relatively largé magnitude, high voltage
capacitors which are expensive and bulky. .

' As an example, the capacitors used may be 47
microfarad in value and the resistors 20 ohm in value. The
voltage requirements on the capacitors may be in excess of 150

35 volts. Hence, these capacitors are quite large and bulky and are
relatively expensive as indicated above.

In accordance with an inventive arrangement, a first

" amplifier is responsive to an input video signal and provides
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It may be desirable, however, to use a single _ differehti'al anplifier

stage, followed by another stage which wl| provi de the coring
function. In such an arrangenent, it gay be 30 RLGAeB517d Tdesi gn cost
effective circuitry that still neets the requirenents of a flat group
del ay response. ’ As indicated above, in order to provide

'ta)\ea-m Scandp??k-to-p/e_fﬂl@dimiftiﬁg.dulAt deiveroamplifidrerectivas ethe Himitedeo si gnal .
35 Thus, PV (d, 3, BuffiE sPp S HRL ToTet ndité Lortfig CabuEREauency
frequency tonimitings, Aheoutputi amplifisrsconpleduita the idrivernpmplifier t han
no mal out BHérgi?H %tﬁg%ﬂdvéi&?{f%&im iRt A" @8¢ordance with\ahei n the
utput SSt a?i?ﬁited natf(iJ Cnbige péclar%ﬁ %géeos ys?t s, S '
ited. gnal.
- , In accordance with another inventive arrangement, a
scan velocity modulation circuit includes means for monitoring the
current. in the output stage of the SVM circuit and controlling the
operation of a preceding stage differential amplifier in accordance
1'0' with the monitored current. Advantageously, this can prevent
overdissipation in the output stage. _
| " FIG. 1 is a block diagram of a color television receiver
employing a beam scan velocity modulation system, embodying
the invention. |
15 . FIG. 2 is a more detailed circuit diagram of the beam
scan velocity modulation system of FIG 1. '
_ FIG. 3(A-D) is a series of waveforms useful in
. explaining the operation of the circuitry depicted in FIG. 2. .
| FIG. 4 is a graph useful in explaining operation of the
.20 limiting amplifier in FIG. 3. ' '
FIG. 5 is another graph useful in explaining operation
of the limiting amplifier. _ _ . '
| Referring to FIG. 1 there is shown a block diagram of a
color television receiver 10, with beam scan velocity modulation.
25 A television antenna 11 is conventionally coupled to a tuner 12.
The output of the tuner is applied to an IF stage 13. The |
baseband composite color output of IF stage 13 is coupled to a
video processor 14. Video. processor 14 separates the luminance
and chrominance components, demodulates the chrominance ' into
30 color difference signals, and combines the luminance and color
difference signals to generate R, G, B output signals. ‘The R, G, B
output signals are applied to a kinescope driver circuit 20, which
circuit drives the kinescope 21 associated with a conventional
color television receiver. | o o
35 - Associated with kinescope 21 is a ‘main deflection yoke
23 comprising respective horizontal and vertical deflection
windings, each of which are subjected to energization by
respective horizontal and vertical deflection circuits (ot 0

Te
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possi ble to overdi ssi pate the output 'stages of the beam scan vel ocity

nodul ati on system by responding ‘to a particul ar video signals with
much hi gh frequency content. . (@] rmﬁgﬁi §$n 1Isnown in the.
prior art which, in addition 5 to froviding sig ti‘'ng, reduce

power dissipatioﬁ In the. output stages. In such circuits, the current
(Lo 19 | s RGP Yo, el e R o Senb gl B8 e Nighatg s O
stage. Thi screeni ofi kinescope2EssSupplementaliedaflcofionovtrthdi sespetiven in the
char act or 1 Barbs ts UBpliklChy 98 CaiblisRF Sact Bt Hoif FEMRIR | LP0"0 Y
i s provi dedperates to providecscanhactodity arodulation. i rCeili 36 vy deian in the
pPresenge Ofjngle coil or a coil having multiple windings.
Energization of SVM coil 26 is provided by a scan
~ “vélocity modulation circuit, SVM 15, embodying the invention. A
- luminance video signal Y is generated by video processor 14 and
is applied to the input of an amplifier 30 of SVM 15. The output
10 of amplifier 30 is coupled to the input of a differentiator circuit 31
whereby the amplified video signal is differentiated. The video or
image representative signal as amplified and differentiated is
then applied to the input of a limiting amplifier 32." As will be
explained, limiting amplifier 32 is a single differential amplifier
15 employing a controllable constant current source. The amplifier
operates to limit the differentiated video signal both in the
positive and negative direction. The output of limiting amplifier
‘32 is applied to the input of a driver amplifier 33, which includes
a coring function. The output of driver 33 is coupled to the input
20 of an output power amplifief stage 34 for converting the applied
voltage to an output_ current. This current is related to the
differentiated video signal and is used to drive scan velocity
modulation coil 26. '
As one may appreciate, the output of the SVM
25 circuitry directly affects the visual image. The circuitry therefore
‘has to have a bandwidth and a group delay characteristic which
match that of the video circuitry feeding kinescope 21.-
As indicated, differentiator 31 has increasing output
with increasing frequency.' If “the video signal consists of a signal
30 with higher than normal high frequency components, then an
SVM circuit will tend to deliver higher than normal output current
via output amplifier 34 and therefore the output amplifier would
tend to dissipate higher than normal power. It is therefore
possible to overdissipate the output stage and damage the output
35 transistors simply by having the circuit respond to a particular
- video signal. :
An advantageous aspect of the invention is an SVM
- circuit which operates to prevent overdissipation of the output
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) noi se.  Furthernore, since the feedback reduces the signal gain as a
function of output power, overall SVMoperation is reduced, 1 5 tending to

produce a | ess pleasing visual effect s ~ RCA 853317l | ot her
- circuits are known which operate in a different manner to limt power
di ssi-pated in the SVM aut put stages.. In these circuits parallel

resistor camlifier’ sﬁ@&bl 24 ishBwn in FIGY &) t‘l%gl§ Iarmtagenss awhichar e
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top transi shatne flowifig"AHtGheRYoRH l&nﬁg{iﬂiﬁef%q %4 | THeNRRhygver or

and with t I'ce ondu eothr cycle 25
Usi ng thi ssignabnis, appliedi te afcantroliable eumnérsource ammtiedn“ﬂﬂtorres a

function ofpd Qﬁfﬂ%@éﬂﬂﬁ a?@‘i‘ﬂ&r ?Porli‘i(ﬂlh of llmltifngeﬁﬁﬁﬂi’ﬂefig@‘ | Th eHi§e

tel evision | mge a esi I i nt [ s .nore or |ess
out put st afEANIEE; Yne ‘iﬁf gntiat ﬁ\;ﬂgbempﬁgslﬂﬂﬁuﬁ

i nformati 091 na'fuééﬁ'l%hm)rtﬁe t6heol véltagyd uperatesr e Uigduce! ehatpe!aﬁ-yw arge
magni t ude, lghsfé%lai agutput from the limiting amphﬂer by affecting the

10 amount of emitter current that flows through the limiting
amplifier. In this way, the hmltmg levels in the limiting amplifier

- are controlled by the current through the current source. This
operation is a closed loop. operation and serves to limit the
maximum’ average current allowed to flow in the output dévice_s '

15 mcorporated in output stage 34.

As an advantageous configuration, the limiting _
amplifier is a differential amplifier including a variable constant
current source such as a transistor, where the base electrode of

_ the transistor receives the  control signal to control the current
20 according to the average current flowing in the output stage. The
limiting amplifier limits the differentiated video signal for both
* positive and negative excursions above given thresholds. When
the current in the output amplifier. stage exceeds a given value,
the current source as controlled by the current feedback reduces

25 the peak-to-peak output of the differential limiting amplifier.

' In order to achieve optimum operation, coring
advantageously is then performed in ‘a separate stage after the
limiting amplifier stage and before the output amplifier stage.

: Hence cormg is unaffected by the closed loop operatlon as

30 described. -

~ Referring to FIG. 2 there is shown a detailed circuit
~ schematic of scan velocity modulation circuit 15, embodying
inventive aspects. In addition to employing reference
alphanumefics in FIG. 2, component values are also given.

35 * In FIG. 2, luminance video signal Y of FIG. 1 is coupled
to a video input terminal 39 of SVM 15. An illustrative input '
luminance video signal Y is shown in FIG. 3A. This signal is a
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capacitors which are expensive and bul ky.: As an exarrp~l e,

the capacitors used may be 47 mcrofarad in value and the resistors
20 ochmin value. The vol t age r%qw rement s orR(EAeSéa‘pm:l tors may be
in excess of 150 3 5 volts. Hence, these capacitors are quite |arge and
bul ky and are rel ati vel y expensive as i.ndicated above.

I n accor dagideoV dignah manefesting ar sRegsqidred pulde dnd bar inpapl ifier is
responswe to A0 I nput " vi deo signal and provides
Video signal Y is applied to mput amplifier stage 30
'via a ‘resistor 41. Resistor 41 is coupled to the emitter electrode of
5 a transistor 42 arranged in a common base configuration. Biasing
~for the common base transistor is obtained by a voltage divider
consisting of resistors 43 and 44 in series between a source of
operating potential +VA and ground. | |
A bypass capacitor 45 is coupled to the base electrode

10 of transistor 42. Operating potential +VA is obtained from a
source of +12V DC voltage, +VB, and is filtered from the effects of
other loads coupled to the +VB source by a resistor 51 and a
capaciter 70. ' | '

The collector electrode of transistor 42 is directed

15 through a load resistor 46 to the source of operating potential
+VA. The collector electrode of transistor 42 is also coupled
directly to the base electrode of a transistor 48 arranged in an
emitter follower configuration. The collector electrode of
transistor 48 is coupled to the source of operating potential +VA.

20 The emitter electrode of transistor 48 is directed to ground
throngh a resistor 49. The emitter electrode. is further coupled via
a capacitor 50 to the base electrode of a transistor 51. Transistor
51 and a transistor 52 comprise dlfferentlal hmltmg amphfler 32,
according to an aspect of the invention.

25 - A differentiator 31 comprising a capacitor 55 and a
resistor 53 is coupled to the output emitter of emitter follower
transistor 48 and to the base of tramsistor 51. Resistor 53 has one
terminal coupled to a terminal of a tank circuit 38 and another
terminal coupled to the junction between resistors 71 and 72 of a

30 voltage divider comprising resistors 71, 72 and 73, which, as will
be explained, serves to .bias the differential limiting amplifier.

Tank circuit 38 comprises an inductor 54 in shunt with
capacitor 55. The tank circuit operates to provide a flattened
group delay in regard to the differentiator operation in order to

35 provide compensation for the high frequency response of the
differentiator. Tank circuit, thus, improves the linearization of the
differentiator output with regard to high frequeticy operation.
The base . electrode of transistor 51 receives the differentiated o
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peak-to-peak limting. A driver anplifier receives the limted - si gnal
via a buffer anplifier and provides noi se coring subsequent to
limting. An output anplifier coupledto the dri veRCAMBS,T12r

energi zes a scan velocity nodulation circuit in accordance with the 5
limted and noi se cored video signal. I n accordance wth
anot her i nvideo \signak MDErantg dnfferentlalsml\tﬁbnanput neecmiiedli 37, cihiecui t

i ncl udes nﬁ?f;ﬁ rﬂfat?@ 1%?151 rl%ﬁhgeshown if Y ? the output stage of the |

SVM ci rcui-t con op era precedi ng stage
differential anplifi &l qmtmmrgmdp @ tra,nsustqrhélmuqqmd cYiar @nt .

Advant ageogalyy. dédvreraan PERTABE 62 to tRYSESlIERbPAIEEROHE bhiea OUt pUt Stage.

LG Lk ooy HE Tttt B otk pon et ey Y1 2
FIG 2 ls gottues 19¢ithat dechidesutiangistdgr 65 dh bédedomrith a resistorn66el ocity
modul ation system OfInFI Gsnmllar manner, transistor 52 has its emitter
electrode coupled to the collector electrode of current source
transistor 65 via a gain degenerating resistor 63. Resistor 62 and
10 63 are equal in magnitude. The collector 'el_ectrode of transistor
'52 is coupled to the point of operating potential +VA via a
collector load resistor 68. The collector electrode- of transistor 52
comprises an output terminal 16 of limiting amplifier 32. The |
limited SVM signal VLIM at terminal’ 16 is illustrated in FIG. 3(C).
15 DC biasing for the differential amplifier is obtained via
resistors 71, 72 and 73 forming a voltage divider between the
source of operating potential +VA and ground. - The base electrode
“of transistor 52 is coupled to the junction of resistors 71 and 72
via a resistor 60. The base electrode of transistor 52 is coupled to .
20 ground via a capacitor 61 which 'bperates as a bypass for high
frequency signal components. -DC biasing for transistor 51 is
obtained by connecting one terminal of resistor 53 to the junction
between resistors 71 and 72 and the other terminal to shunt tank
circuit 38, with inductor 54 acting as a DC short-circuit. Resistor
25 60 and resistor 53 are relatively of the same m'agt_litude to assure
_ that transistors 51 and 52 are equally biased at their bases.

The current through the differential amplifier is
determined by variable current source 17. The base electrode of
transistor 65 of current source 17 is directed to the junction

30 between resistors 72 and 73 of the voltage divider and, as will be
explained, is also connected to the collector electrode of a control
transistor 118 via a resistor 119 for controlling the current in the
limiting stage This control transistor affects the peak-to-peak
output signal of the limiting stage, as will be further explained.

35 Differential limiter 32 provides double ended limiting.
FIG. 3C depicts the output at the collector elecirode of transistor
52, and as seen, is a waveform having a limited peak-to-peak

" value.  The clipping level in the differential pair comprising
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FIG- 3(A-D) is a series of wavefornms useful in | expl ai ni rig t he

operation of the circuitry depicted in FIG 2. - FIG 4 is a
gr aph usef ul |n expl ai ni ng operatlon of the 20 ,{t g? lifier in FIG
3. FIG 5 is anot her8 graph useful”® ﬁ\ P ni ng operation.

of thellmtlng anplifier. Referrlngto FIG 1 there is
shown a bl t el @vj,sion recei ver 10, with beam
scan vel oc@s%gi% aﬂ o%‘dazisz lsA t@*"@‘@ﬂ%\ § g’rﬁ é:HﬁIf"illq ST BOVIGH A | y
coupl ed to ubhe dashed line mdn:amnpm HIG.t ML), wasewillsbemxplainedp isn | F
stage 13. p kkh stage 13 is

thé control bﬂ?o fEH | sslmor 6ﬂa8@ ghn%'ﬁtt $8urek 1? %

coupled to a ' e0 processor, separates the

| um nance and chiwgallecter laptsode of trmnsistor a32sist ditesHyoni nance
into 350 copnected ftBe'tl?é‘C@as% @meéﬁod@rtst Ca@mnm&rt hﬂléwe} n&aﬁﬁsﬁﬂd col or
di fference g grﬁ‘ ener g'éfsB ouI naI S

out put sig b&itEH 6"'&0‘?‘? |°r°(‘,'m? 29 avxﬁﬂ‘lfﬁe

circuit driofeepétation posertivl Z-VBi.ssapaaﬁdngédenﬁahWBnis diledred by col or
television recqisr' 86 and a capacitor 83. The output emitter electrode of
' transistor 80 is coupled to a driver stage 33 which provides noise
10 coring, as will be further expiained. 'Adv'antageously emitter
follower transistor 80 serves as a buffer amplifier between the
limiter stage 32 and the driver stage 33.
Driver stage 33 comprises an NPN transistor 85 and a
complementary type PNP transistor 88, with the base of transistor
15 85 being directly coupled to the emitter of transistor 80 and with
the base of transistor 88 being coupled to the emitter of transistor
80 via a diode 81. Diode 81 is directly coupled between the bases
of the two driver transistors. A resistor 87 is coupled between
the emitters of transistors 85 and 88, and a resistor 82 is coupled
20 between the base of tramsistor 88 and ground.

‘ Transistors 85 and 88 form a Class B amplifier which
operates to drive output stage 34. The Class B amplifier also
provides a low level noise coring function.

The emitter electrodes of transistors 85 and 88 in
25 Class B driver stage 33 are AC coupled to the respective base
‘electrodes of complementary type transistors 111 and 113 in
output stage 34. The emitter electrodes of transistors 85 and 88
are AC coupled through respective resistors 89 and 90 in series
with respective capacitors 91 and 92. The emitter electrode of
30 transistor 111 is dire'c_tcd through a resistor 110 to a source of
- operating potential +VC via a resistor 122. A DC supply filter
c_apacitor' 121 is coupled to the junction of resistors 122 and 100.
The source of potential +VC is a DC source of relatively high
-magnitude as, for example, 135 volts, as compared to. the source of
35 potential +VB, which is about 14 volts. This enables output
amplifier stage. 34 to drive high frequency current through SVM
coil - 26.
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35 Associ ated with kinescope 21 is a.main deflection yoke

23 conprising respective horizontal and vertical deflection - wi ndi ngs,
each of which are subjected to energiaation by RCAesSﬁe’l:l‘Z ve hori zont al
and vertical deflection circuits (not il ustrated) to

devel op a raster of scanning lines on the view ng screen of ki nescope

21." Suppl enent al defThetdallectér telectradepeantt tramsistor 111 is coupled to
one terminal of scan velocity modulation coil 26. The collector
electrode of transistor 111 is also coupled to the collector
electrode of transistor 113, thereby forming a Class B output stage

5 having an output terminal 18 at the junction of the collector
electrodes. The emitter electrode of transistor 113 is coupled via
a resistor 114 and a current sampling resistor 116 to ground. ‘
Resistor 116 'is shunted by means of a filter capacitor 115. The
~ average current through output stage 34, including transistors
10 111 and 113, flows through resistor 116.

Biasing for the output stage is obtained from a voltage
diyider comprising of resistors 100, 101, 102, and 103, with the’
base electrode of transistor 111 coupled to the junction of
resistors 100 and 101, and with the base electrode of transistor

15 113 coupled to the junction of resistors 102 and 103.

One end of SVM coil 26 is coupled to output terminal
18, and the other end is coupled to a grounded capacitor 105. In
this manner, the SVM coil is AC coupled to the output amplifier,

~and no DC current flows in the coil. A damping resistor 109 is
.20 coupled across SVM coil 26. DC stabilization is prdvided by |
coupling the junction of SVM coil 26 and capacitor 105 to the
junction .of resistors 101 and 102.

Advantageously, noise coring is provided subsequent

to differential amplifier limiting stage 32, in both driver stage 33
25 and amplifier output stage 34.

Consider first the coring operation provided by driver .
-stage 33. DC blocking capacitors 91 and 92 prevent the DC
voltages established at the base electrodes of output stage
transistors 111 and 113 from being passed back to the emitter

30 electrodes of driver stage transistors 85 and 88. Since the signals
out of limiter stage 32 are symmetrical in both amplitude and
duration, the average value of the DC voltage at the bases and .
emitters of transistors 85 and 88 are constant during operation.
Due to the bias introduced by diode 81, the DC voltage at the base
35 of transistor 88 is one diode drop less than the voltage at the base
of transistor 85. Under normal small signal opeiation, the DC -
voltage drop across resistor 87 is very small making the voltages
. of the emitters of transistors 85 and 88 to be approxﬁnitﬂl____’_-_____,
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beans is supplied by an auxiliary deflectloh-00|l 26 which operates to
provi de scan velocity nodulation. Coil 26 nay be S le coil or a
coil having nultiple w ndings. 10 %‘gg 86 Wof SVM coil .
26 is provided by a scan vel ocity nodul ati on ci rcw t, SVWM 15,

enbodying the jnventjon, A | um nance vi deo Y S generat ed by
vi deo proc&9¥ 1?"&*?5 these couditigns;, Jhe; gverage; Nﬁfﬂ PAeriier 30 of
SWM 15. Thenntlbprnagb fok &anknsio:er 830and 8B up! eﬂletlmlfh@f itheudiode a

differenti ereb i fi.ed. video signal is
differenti 3(‘2?1 &Tﬁi&ﬁ ogéo O{,\bsent a é’a’ FIBBrlés "rrst“glﬁﬂ?@tsﬁ ﬁﬁ\’ s anplified
and di fferemmsmtens i% and 88t llmmm;damted Thnseha'anlstrsofWIH Istatttllong .
anplifig [ is a'single
di fferentlgﬁ arrpﬁ Vﬁdlg Qﬁieqs the ?%?%F&kc r%ll e Igg{nl; §?current
source. THeAnsisser r8Qrexceeds @p@r dsop, tlSthf@V mrgeraeﬁpmged vi deo

si gnal bot |E&:ffs‘éttllé%l As Bﬁsbiérggp@nﬂ 'ﬁﬁ‘é’ éa\ketdipéﬂ?télgﬁal sWiﬁFOHi put of

limting a n&? elnE‘Eﬁp‘ﬁPdﬁfVHhﬁ%r I|f|er

33, which Fﬁ"cl‘ﬂﬂk%er of tragsistor
coupl ed t o ttamsistoputhreslibldofvolmagest are Olﬂ\f\wbmnﬂherf i the wmﬁéofmrg

converf§ng fhP PRI would be (0.7/10) times 100 or 7 percent. In
actuality due to the nonlinearity of the voltage versus current
characteristics of a junction, the cbring is slightly lower.
- Now consider the coring operation provided by
. amphfler output stage 34. With the condition that the voltage
15 drop across resistor 116 is small with respect to +VC (135 volts),
the DC bias for the base-emitter junctions of transistors 111 and
113 are determined by the voltage VC and the voltage divider
comprising resistors 100, 101, 102 and 103. These values are
selected such that with no signal applied, transistors 111 and 113
20 are off, with a bias value of Vbias. . With a signal applied which' is
symmetrical in amplitude and duration, these - transistors will
conduct when the peak signal exceeds the junction threshold
(approximately 0.6 volis) less Vbias. This action results in the
coring of the signal. As an example, if the peak input signal is 5
25 volts, Vbias=0.4 volts and the base to emitter threshold voltage of
the transistors is 0.6 volts, then the percent coring of the signal
would be (.6-.4)/5 time 100 or 4 percent. .
To limit power dissipation in amplifier output stage
34, a current feedback circuit 35 is coupled between the output
30 stage and controllable current source 17 of differential limiter
amplifier stage 32. Current feedback circuit 35 includes samplirig
resistor 116, filter capacitor 115 in parallel with resistor 116 and
the inverting feedback transistor 118, having an input base
electrode coupled to sampling resistor 116 via a resistor 120 and
35 having an output collector electrode coupled via resistor 119.to
the base of transistor 65, at the junction of voltage dividing
resistors 72 and 73. A bypass capacitor 117 is coupled to the base
of transistor 118. :

IThis Sheet Has Been Rtiplaced




-vol tage to an output current. This cdfrent |s'related to the
differentiated video signal and is used to drive scan veIOC|ty

nodul ati on coil 26. 1 1As one may a&@&cgat d7 the out put of
~the SVYM 25 circuitry directly affects the visual imge. The circuitry
therefore has to have a bandw dth and a group delay characteristic
whi ch mat ch t hZheolimiter operasion of uiher girewid @b &igi dettope 21.

As i ndi cat ggnerdi f%EGfBll@Jer %eheﬁngg qewaguplﬁrmﬁn ampuﬂefrhszncreaSI ng
frequency.” If t 8 nal con E %@gi) her than
nor mal hi gAFq rQQzNE‘H‘X c rfyreft, d r%‘hg Contr ls r“dﬁﬁ“t\MSPP ‘f‘gnd to
?ﬁ' l V]§r hi QEEF Tltmrt:tmﬁem?_in %mmllfblereltrent sourve ald'buispubnaoﬂEdf ¢r 34 and

ere e e ,out put, anplifier u . fen 14851 i ghger than .
nor el “poubte bastPYRUREE, o sfinstir by, syighe 18 hiue B SREEHGRTRE oo
st age gnd feodbpekt bircait 3%, i dependentian dhe aveysge powerviongcutrentircuit
respond to, &
dvnnt ageoﬂg &@Bﬁi %tﬂ(#r f’iﬁ The, ‘?éﬁﬁ %}akg{;ﬁ)t from the +VC sn\x/ﬂlﬁgh
oper at es t is through tsansistorsi phi. dd3ofand1esa(mlp% resistor 116 The

filtered voltage across resistor 116 is thus a measure of the

10 average current through the output devices. Capacitor 115 in
conjunction with  resistor 116 provides a flltenng tlme constant of
" several hundred horizontal line periods, and feedback circuit 35 is
relatively unresponsive to current variations at the horizontal
. rate. Bypass capacitor 117, by being directly coupled to the base
15 electrode of transistor 118, provides further assurance that
feedback circuit 35 remains unresponsive to high frequency
~ signals and noise. .
The value of resistor 116. is selected such that when
the input video signal has substantial high frequency content, the
20 resulting voltage across resistor 116 causes transistor 118 to
conduct. When transistor 118 conducts, base current is shunted
away from transistor 65, reducing its conduction. The magnitude
of current source 17 is reduced, thereby reducing the peak-to-
peak signal output from limiting amplifier 32. This. is shown in -
25 FIG. 3(C) by comparing the solid-line limited waveform without
variable limiting to the dashed line waveform with varlable
limiting. '
The clipping levels in the limiting amplifier are
controlled by the current Il in transistor 65, which in turn is
30 controlled by the base voltage of transistor 65.
FIG. 4 shows the li_miting conditions for a current I1 of
10 milliamperes, designated as Case 1 and 5 milliamperes, |
designated as Case 2. In Case 1, a current I1 of 10 milliamperes
‘represents a situation of relatively little high frequency video
35 content and thus relatively ‘low average current through output
stage 34 of FIG. 2. In this situation, transistor 118 is cut off and
current source transistor 65 is most conductive. In Case 2, a

current 11 of 5 milliamperes represents a situation of relatively
!  situation of relatively
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anplifier s'tage.'As shown in FIG |, there is a stage 35 which
provides current limting feedback The circuit to be descrl bed in

detail devel ops a control signal ﬁh"el s related trq:r% efage
current flow ng through output anpli r stage 34. e control si gnal
is applied to a controllable current source associated with the

di fferenti gluciMliigh! $feqiitficyOVi@o | LSfehP tartiMhus! flad%ely Mhigh' S
average current through output stage 34. In this situation, |
transistor 118 is most conductive and current. source transwtor 65
is least conductive. :

5 . ' As one can see from FIG 4, VLIM, when llmmng in the
positive direction, in both cases equals 12 volts, which is the
-output voltage level when transistor 52 is non-conducting and
resistor 68 is pulled up to the +VA supply rail. This occurs in Case
2 for a differentiated input signal VDF of +0.25 volts above its DC

. 10 level and in Case 1 for an input signal of +0.5 volts. When limiting
in the negative direction, when transistor 52 is most conductive,
then in Case 1, an output voltage VLIM of +2 volts is provided for
an input signal of -0.5 volts, and in Case 2, an output voltage of
+7.0 volts is provided for an input signal of -0.25 volts.

15 ' Thus, there is a change in thé peak-to-peak clipping
" levels dependmg upon the current Il ﬂowmg in current source
transistor 65. In Case 1 for an input signal VDF having a peak-to- °
. peak value of 1 volt or.more, the differential amplifier will
: produce an output signal having a peak-to-peak value limited to
20 10 volts. In Case 2 for an input signal VDF having a peak-to-peak
value of .5 volts- or more, the amplifier will produce an output
peak-to-peak value hmlted to 5 volts. :
. Limiting amplifier stage 32 is DC coupled, via emitter-
follower transistor 80 to the Class B operating transistors 85 and
25 - 88 of driver stage 33. The output of driver stage 33 is then,
however, AC coupled to the output stage 34. Hence FIG. 5
illustrates the two cases of FIG. 4 based on AC coupling to the
output driver stages. In other words, FIG. 5 shows the effect of
removing the DC component from the voltage VLIM. Thus as one
.30 can ascertain from FIG. 4 and FIG. 5, ‘the peak-to-peak or AC
clipped level is solely a function of the amount of current flowing.
in controllable constant current source 17 as controlled by output
current feedback circuit 35.
' ‘Using the differential limiting amplifier stage 32
35 embodying an aspect of the invention, variable and AC
symmetrical limiting is achieved. The peak-to-peak differentiated
. output signal is reduced under high average currents. At the
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manner, when the differentiated input video signal has nuch si gnal

content, the control voltage operates to reduce the peak-to- peak
signal output fromthe linmting anpl il‘ﬁer' by affectRp t3R 7170 anount of
emtter current that flows through the“limting anplifier. In this
way, the limting levels in the limting anplifier are controlled by

It he curr en:satme otigte,t Iohecmpehl hdﬁobfﬁﬂme Tpeak-to-peakpdifferentiatgda iﬁit)ﬁﬁff'. |
oop oper at: m .. | average current allowe
to Tl ow 1 n URBADBES hEES sty " bact e JimitRE PHF AR rEieSl)

As an advant ageous cofSi gufurthern advamtagenithengmall signabl gaineofi s a '

i (1 erent | aditpurehtial Rrdifing dhiilifer ¥hgD! 2 SR ShAltively, pnEHARER BPUT @
such as_a transistor, ere t t)s.ee ctrode qQf . ,t:E%tams r-
recei ved tH@%Uﬁng" sh@h'&ﬂgtﬁ‘t&%ﬁl% hméee&#«’gﬁtmmu c‘b{ d118YT% 0 t he
average curzenThiis 0wk MidealizéddnotiePMustiaish of TRIG. 5, pribiitsi theianpl i fier
limts the differentj.at.ed.vi deo S|ﬂlnal for, both . . ositive .and negative
excur si ons GSBEEHYT viéﬂ“fll'?lgea‘m“&s. eyputput vergys, E\?Fgeﬁ?r‘f% £8E out put

anplifier sCagps ¢xandd? kawgi vien samieiglope. Thiscenablesnthescoring action
controll ed .0vebiified{d SRE SEEKWHifig" GAVEFSstage 33 on short duration,
10 -low amplitude input signals to remain unaffected by the feedback
operation during high average output stage current levels.
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2'5 t he peak-to-peak output of:. the differential limting anplifier. @
(o grcer o R mﬁ;tum:; 1 0m ST  RNERS sty o hos
before the output arrpl i'fier st age. Hence coring is unaffected by t he
gl ?f}ggel ?g%m?é é‘eﬁi@g §r?§3|C'[| bed schemati ¢ -of scanR\?LF(r)(r:: '?3 t? He
nodul ation circuit 13, Médeldtidh ap araﬁﬁ\seﬁbkﬂ;ﬁ' cts. In addition to I
ool o1 g, orence gl BBIVIRIIGR Bl gy worEongnl, val ues v ol
coupl ed dlffemrmatedetmagpurepresmuaalve Sigmfl GVDF)}5and #cladingta ative -
'nput . vhHEbRA aftreddtdSBuid 137) edupteioW fifd{sT) dfa SBlond' @23 'S 2
transistors that are coupled together in a differential amplifier
configuration; :
_ a power amplifier (34) coupled to an output of said
differential amplifier and to a scanning velocity means (26);
charaterized by ' : _
' means (116,35) coupled to sald power amplifier for g
monitoring current flowing therethrough to provide a control
signal (at collector 118) representative thereof,
. said control signal being applied to said variable
'current source to control said output of said differential amplifier
in accordance with said monitored current. . '

2. The apparatus in accordance with Claim 1’
characterized in that said variable current source includes a third
transistor (65) having an output electrode coupled to a junction
terminal of the emitter electrodes of -said first and second
transistors and having an input electrode responsive to said
control signal.

3. The apparatus in accordance with Claim 1
characterized in that said differential amplifier provides variable
clipping of said differentiated signal at a peak-to-peak magnitude
determined by said control signal. ' |

. 4. The apparatus in accordance with Claim 3
characterized in that said variable current source controls main
current- in said differential amplifier in a manner which maintains
signal gain prior to clipping relatively unchanged with current |
source variations. |

5. The apparatus in accordance ‘with Claim 4
characterized in that the output of said differential amplifier is
‘located - at the junction of a collector electrode of one of the first
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6 vi deo !, nani festing a sine-squar ed pul se and bar i nput
si gnal . m “" u signal Y is applied.,t nplifier stage
30 . via’ ,& "" "jﬂ esi stol ¥1 is coupl eff (1?‘6 Eﬁg}ga tter
el ectrode of a tranS| stdr 42 arranged in a comon base configuration.

Bi asin , for the common basg tr,ansistor is tained by a voltage -

di vi de? and . %%ﬁ{m&;ttrwlgm e%"f‘gtaorlga‘i?eé?‘?doﬁzﬁgg &; Rat ©BEween a source
of opmmﬂsm} potential +VA and ground. A bypass
capacitor 45 is coupled to the base electrode 1 0 of transistor 42,
Qperating potential +VA is obtained from a source of +12V DC

vol tage, +VB, .and i s6f i Apparatus riamackerdgncec witlhbfClaim 3 further

characterized by a driver amplifier (33) having an input coupled
to the output of said differential amplifier and an output coupled
to-an input of said power amplifier, said driver amplifier including -
means. (81) operative to core said differentiated signal in a
~manner unaffected by variation of said peak-to-peak magnitude.

7. The apparatus in accordance with Claim 6
characterized in that the output of said driver amplifier is AC
coupled (via 91,92) to the input of said power amplifier.

8. The apparatus in accordance with Claim 6
characterized in that said driver amplifief is a transistor amplifier
employing two complementary transistors (85,88), with the
emitter to collector paths of the complemehtary transistors
coupled in series between a point of operating poteniial and a
point of reference potential (+VB) and having a unidirectional
current conducting device (81) coupled between the base
electrodes of the complementary transistors to provide a coring
offset level for said driver amplifier.

9. The apparatus in accordance with Claim 8
characterized in that said ‘power amplifier includes a pair of
complementary transistors (111,113), -with the base electrodes of
said power amplifier complementary transistors being AC coupled
(via 91,92) to respective emitter electrodes of the driver amplifier
complementary transistors, and with the collector electrodes of
the power amplifier transistors connected together, and w1th the
emitter electrode of a first one of said pair adapted to be
connected to a source of operating potential (+VC) and with the
emitter electrode of the second one of said pair coupled to a point
of reference potential via a sampling resistor (116) of said |
monitoring means to develop said control signal indicative of an
average current through said power amplifier.
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ot her—toads coupi ed To the +VB source by a resistor 51 and a

S?PZ§'M|||ME||||H IR = 1 oao esistarg 46 Lo the SER8eS8iTBherating

oten he collector electrode of transistor 42 is also
coupled directly to the base electrode of a transistor 48 arranged in
?n emtter foI Ilii)/.verThendpmaam om. acEoedandel adthorClalimc® ode of

ransi st or o} t ote I 20
The- e t ¢ e harateHiadl 87 - cbllfiof ltafifisflr TRPER, “**E}qﬂg 3 Ba clettode D o
a resistor C&Dgpleldletoeﬁﬂt campling 1ssistos and @, colleston 839‘41'%?3 coupl ﬁ
capaci tor {8 tfid RarPasieé ehAeht osuret. a transistor 51. Transistor 51
and a transistor 52 conprise di fferentlal limting anplifier 32,
according to an aspect of the invention. 25 A di fferentlat or .

31t' co[rpri sit tng a capaclilt oThe5apparatus according stClzﬁm']s charpctetized t he

out put em tte tter. ower ) Si t he base of
transi stor’ gl{h? r&q &i‘éé'qhgsﬁ%ﬁgs mcluﬁ%sggtmsﬁg coup F‘gg’,{,{g{a term nal of
a tank cirdii6, Bfﬁ)amnl sericshevith the cusrentnpath oefpisaid tRPW% groplifiesn

- betueen reg,Shgilop! a284mpFing’ vBltage across said RC network indicative of
the average current through said power amplifier.

. 12. Modulation apparatus comprising:

a source (Y) of an input video signal;

a first amplifier (32) responsive to said input video
signal for providing peak-to-peak Ii'miting thereof (VLIM) at an
output (16) of said amplifier; .

a buffer amplifier (80) having an. mput coupled to the
.output of said first amplifier;

a driver amplifier (33) receiving from said buffer
amplifier the peak-to-peak limited video signal for providing
noise coring subsequent to said limiting;

scan velocity modulatmg means (26); and

an output amplifier (34) coupled to said driver
amplifier and to said scan velocity modulating means for
energizing said scan velocity modulating means in' accordance
with the limited and noise cored video signal.

13. Apparatus according to Claim 12 characterized by
“means (35) coupled to said first amplifier and responsive to main
current in said output amplifier for varying said peak-to-peak
" limiting in accordance with said main current. o

14. Apparatus accordmg to Claim 13 charactenzed in
that the level of said noise .coring does not s1gmficantly vary with
variation of said peak-to-peak limiting.-

_ 15. -Apparatus according.' to Claim 13 characterized in
that the signal gain of said first amplifier prior to said limiting
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30 - | , ,
be expl ai ned 0 bias the dlfferentlal limting anplifier. -
Tank . ci rcuit ﬁa Iﬁml nduct or 54 in shunt V\J{ PA ., capacitor 55
The tank circulle provi de k7f | at t ened 8g p delay in
regard to the dlfferentlator operatlon in order to -3 5 provide
conpensation for the hi ue spQ se of, the, differentiator.
Tank- ci rchFmac‘ﬁEusS“lP?\‘ﬁﬁBé‘L'é' 'ﬂ’rﬂé‘~ ai“lgé r i |§‘Hdof"al"r?é‘°“ of peak-1Q ent i at or
out put wi t lpeakgdimitinghi gh frequency operation. The base el ectrode’
of transistor 51 receives the differentiated..

16. Apparatus according to Claim 15 characterized in
that the level of said noise coring remains substantially '
unchanged with said.variation of peak-to-peak limiting.

17. Apparatus according.to Claim 13 charactenzed in
that said output of said first amplifier is located at a collector '
electrode of one (52) of two differentially coupled transistors

- (51,52) and including a variable current source (17) coupled to_
said varying means (35) and providing a variable main current
for the two transistors in accordance with the main current in said
output amplifier. '

18. Apparatus according to Claim 17 characterized in
that the level of said noise coring remains substantially
wunchanged - with said variation of peak-to-peak limiting.

19. Apparatus according to Claim 17 charactenzed in
that said output amplifier comprises two complementary output
transistors (111,113) coupled via a DC blocking capacitance
arrangement (91,92) '_to said driver amplifier,

20. Apparatus according to Claim 19 characterized in-
that said driver amplifier comprises two complementary driver
. transistors (85,88) having their output emitter electrodes coupled
via said DC blocking capacitance arrangement to respective base
electrodes of the two output transistors.
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7 - video signal VDF at a differential anplifier input term nal 37@
the . di fferentlat ed signal being shown in FIG 3(B). é
The emitter electrode of transistor 51 is coupled via a RCA BFga'lW '
degenerating resistor 62 to the collector electrode of a 5 transi st or
65. Transistor 65 is part of a controllable current source 17 that

incl udes transistor 65 in sekbstsacti ofi ther Misslasuréo. ~In a

simlar manner, transist oiff 5‘12 H%ga} stcﬁne%fotcﬁry m?dulaﬁoﬁcggm) C@‘S'?l ed to

the coll ector electrode of current ‘sourc a’a gain
degener at i sygterasfen or tdgvisigr geceiyersa aldﬁﬁl signale@Y hris appligd itA dmgni t ude.

The col | eCdl?ferehﬁﬁtdxo 3191‘ follGReds by a hm1tu5g2 dﬁfé‘rregﬁhp?amggffm pOI nt of
S| stor

cglelr 2252? @%gmédéne?ﬁ#!'aa@@ro@@z "°“Pﬁ’dt éBrTﬂ‘rq g’é@‘ the (%?B'dﬁefer mnal 16
of | : ImutS It Pmaesalan‘ lcmtpﬂe stdgee (34) thati supplitsSydrenyrtel aWLSMMt coilr mi nal 16
hlsf :‘ er ent |@1t (??rft?'é‘r v1ée%b§lgpﬁ§d V‘(/‘lﬂé large h\ggcf&@r%ggglégi}tfhgnﬁmﬁ
formng a tendt agepmdncdeexbesmrdnsblapauon in the devices of the output
stage. To prevent this, a current source for the differential
10 amplifier is controlled by a voltage obtained from a current
sampling resistor (116), which voltage is a measure of the average
current through the output stage. The magnitude of the current
source is varled by a current limiting feedback circuit (35) to
thereby vary the peak-to-peak signal output from the limiting
15 amplifier to prevent overdissipation of the output devices. The
driver amplifier performs a coring operation that is unaffected by
the variable limiting.

20 Fig. 1
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source of operating potential +VA and ground. The base el ectrode
transistor 52 is coupled to the junction of resistors 71 and 72 Vi
resistor 60. The base el ectrode of .transistor 52 is coupled to 20 groun
via a capacitor 61 which operates as a bypassTHi©8hdet His Been Replac&fjuency

si gnal conmponents. DC biasing for transistor 51 ned by
etmeen

connecting one termnal of resistor pB4tO theJ

resistors 71 and 72 and the other termnal to 38,
with inductor 54 acting as a DC short-circuit. ReS|stor 60 and
resistor 53 are relatively of the sanme nmagnitude to assure_ .~ that
transistors 51 and 52 are equally biased at their bases. :

The current through the differential anplifier is determ ned by

“variable current source 17. The base el ecirode of transi stor 65 of
current source 17 is directed the juncti - Jbetween resistors 72.and
73 of the voltage divider and, | ai ned, is also
connected to the collector elect transi-stor 118 via
a resistor 119 for co | limting stage.
This control transi st out put signal of the
limting stage, as w ' .
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35 N Di fferential I|n1ter 32 provi des double ended Iimting.
_FIG. 3C depicts the output at the collector electrode of transistor
52,

and as seen, is a waveform having a.linted peak-t o- peak
Tha cli pping Ievel in the differential pair conpr|5|ng
transistors 51 and 52 is a function of the current in current source
17. The dashed tine indication in FIG 3/@), as wll be explained, is

val ue.

o
>
+

S| 122 (+135V)

3100
121

p

I
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the control afforded by controllable current source 17. . The
collector electrode of transistor 52 is directly 5 connected to the base -
el ectrode of an emitter follower transistor: 80. The coll ector

el ectrode of transi-stor 80 is coupled to a source of operation
potential +VB. Operating potential +VB is filtered by . a resistor 86
and a capacitor 83 The output emtter el ectrode of transistor 80 is
coupled to-a driver stage 33 mhgrb provides noise 1 0. coring, as will be
further explained. Advantageously emtter foll ower transistor 80
serves as a buffer anplifier between the limter stage 32 and the
driver stage 33. : Driver stage 33 conprises an NPN

transi stor 85 and a conplenentary type PNP transistor 88, with the
base of transistor 1 5 85 being directly coupled to the emtter of
transistor 80 and with the base of transistor 88 being coupled to the
emtter of transistor: . 80 viaF%’rmE;;r 81. Diode 81 is directly coupled
bet ween t he bases of the two ransistors. A resistor 87 is
coupl ed between . the emtters of transistors 85 and 88, and a resistor
82 is coupled 20 bet ween the base of transistor 88 and -ground.

-/ INPUT

(A)  LUMINANCE

1 )
| |
-
e s?ggifv : !
Tsaggm | | :
OUTPUT T 1 L
B U A
(B)  oiFFeREN- N\ 1
At TIATOR3! o I
TERMINAL — | l
’ \
|
- WAVEFORM |
MPLIFIER SYMMETRICAL | |
() A TRUT WITH VARIABLE | |
VLIM P-P LIMITING e
| TERMINAL L
N I l . ZERO
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- Transistors 85 and 88 forma Class B anplifier which . operates to drive
out put stage 34. The Class B anplifier also provides a | ow [ evel noise
corting function. The emitter electrodes of transistors 85
and 88 in 25 Class B driver stage 33 are AC coupled to the respective
base - electrodes of conplenentary type transistors 111 and 113 in

out put stage 34. The emtter el ectrodes of transistors 85 and 88 Tare
AC coupl ed through respective resis%9rs 89 and 90 in series ‘'wWith
respective capacitors 91 and 92. Th mtter el ectrode of 30 transi stor
111 is directed through a resistor 110 to a source of operating
potential - +VC via a resistor 122. A Dcygﬂgply filter capacitor 121 is
coupled to the junction of resistors 1 nd 100. -~ The source of
potential +VCis a DC source of relgqg 4 Q! ) as, for
exanple, 135 volts, as conpared to tﬁe X ' <

-is about 14 volts. This enabl es out put , i fjef stage 34 to drive

hi gh frequerGKSEL‘ran.t 1@,Ihhough SVI\/I?'
CASE2:It =5ma £

> VDF
(AC)

o -
[
H

VouT -voLTs

+5V " CASE! (LOW SVM CURRENT)

CASE 2 (HIGH SVM CURRENT)

=7 -6 =5 =4 -3 -2 -

Il
T | — 1 I

-
' | 6 I Viy-VOLTS
CASE2 | o
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G o ] ¢ I“%ﬁ'gijd’u Ied‘ 40

9 RLPLACEDTg}g:@pctIecth ereictrode of 1S 51
one ter r@&sgﬁﬁu(ﬁp% y@'l‘_oc“;y ;mdul atii on coil P&, Th‘ P | I”\é(r;? > fassc

el ectro @tun;(g)anSJ """ i o' icoupl ed t| ;‘tg EBPY ectiped .. 0 paged JT.
el ectro I@xfawh{ % % *i‘*ﬁg vﬁy forming a W agavpstic Fagedihde raged. ‘V+
havi ng epS: """" gragedy g jlunction o E(aé?SE’GCFtI ectpgged .. to paged.x. |
electro a &e emp[lg er &2 P#5leof- [t ransi stof 113 is coupl ed vi a a |
r esi st ol2218 QRRECEWT ent...sanpl-i-ng.4esi stor 11 (DEPEQOBURECEPT . /SREER St or

116 i's shunted by meaps, of @A ViSloCARRUGBULKRON PPARATLS

This invention relates generally to beam scan velocity
modulation (SVM) systems employed for picture -sharpness
enhancement and more particularly to an output -current limiting
apparatus employed in an SVM system.

‘1

It is well known that an improvement in apparent
picture resolution can be. achieved by modulating the beam scan
velocity in accordance with the derivative of the video signal

1 0 . which controls the beam intensity. This video signal is referred to
as the luminance signal and. the derivative of the luminance signal
is employed for such, control. An advantage of this method over a
peaking approach to picture sharpness enhancement is the
avoidance of blooming of peaked white picture elements.

15 [t is known in the prior art to apply a differentiated
video signal to the input of a double ended limiter incorporating a
pair of threshold circuits. The limiter consists of two separate
differential amplifiers, where each amplifier is separately biased
to provide double ended limiting as well as to provide coring. The

20 limiter arrangement dévelops a doubly clipped signal output
which does not respond to excursions of the differentiated signal
which lie below selected threshold magnitudes. Thus the gain of ‘
the limiter is such as to provide sharpness enhancement for slow
transients while precluding excessive supplemental beam

25 deflection with fast transients. The coring capability of the limiter
arrangement significantly lessens the likelihood of noise visibility.

It may be desirable, however, to use a single
differential amplifier stage, followed by another stage which will
provide the coring function. In such an arrangement, it may be

30 easier to design cost effective: circuitry that still meets the
requirements of a flat group delay response. :

As indicated above, in order to provide beam scan
velocity modulation, one differentiates the video signal. A
differentiator has an increasing output with increasing frequency.

35 Thus, if the input video signal has higher than normal high
frcquency components, then a linear system would deliver higher
than normdl output ‘current and dlSSlpd[C higher than normal
'poyge:r in _thc__.outp_ut stage. In such a pr:or art - system nt is
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average current through output stage 34, including transistors 1 0 111
and 113, flows through resistor 116. Bi asing for the

out put stage is obtained froma voltage di vi der conprising of
resistors 100, 101, 102, and 103, with the base el ectrode of

transi stor 111 coupled to the junction of resistors 100 and 101, and
with the base electrode of transistor 1 5 113 coupled to the junction of
resistors 102 and 103. One end of SVMcoil 26 is coupled

to output term nal and the other end is coupl to a grounded
capaci tor 105Poiible to "Y‘Fﬂdé*"h%tﬁhea“ OHLPW\/REAEES | Of s‘chg‘c‘BUp’l’“é’Hgt out he

out put anplif verocity modadadonosiXlecurbyenesgdralasgi o t«hepcn:mularAvdanpl ng

resistor 109 i n,20 wit OHﬂJc‘ﬁd n 1REH oS %Mf% hidft, DC stabilization is
provi ded by coup ing t upct | on SVM.coi | 26 agd g(ﬁfl .tor 105 to
t he junction of rgércé'ltér%relbﬂo‘éfﬂd”id prior art whic R

deialn]'E ageo;lusl ys,[) Pr@ividingokigng| | 1Smiioy,i dea:hlfcabpeqqeemhssmauont o dhé ferenti al
oL TRA SLARE St LRSPELEEL VY G g 90 A1
provi ded by dmiower amplifier is detected to provide a control sngnal use to
control the gain of a preamplifier in a precedlng stage. This action
suppresses the increase of power dissipation in the output power

10 amplifier when a video signal of a certain frequency characteristic
is received. No coring of the differentiated signal is provided, and
hence there is exhibited inferior operation in the presence of
noise. Furthermore, since the feedback reduces the signal gain as
a function of output power, overall SVM operation is reduced,

15 tending to produce a less pleasing visual effect.

Still other circuits are known which operate in a
different manner to limit power dissipated in the SVM output
stages...In these circuits parallel resistor capacitor combinations
with long time constants are provided. These RC combinations are

20 in series with emitter electrodes of transistors which are
employed in the output power amplifiers of the SVM system. The
transistors operate in a Class B mode with the top transistor
conducting on one half cycle of its input waveform and with the
bottom device conducting on the other half cycle.

25 Using this scheme, the bias of the base emitter
junction becomes a function of the average amount of high
frequency detail in the television image and thereby undesirably’
introduces more or less output stage coring of the signal
depend_ing upon the scene information. Furthermore, this

30 approach requires relatively large magnitude, high voltage -
capacitors which are expensive and bulky.

As an example, the capacitors used may be 47
microfarad in value and the resistors 20 ohm in value. The
voltage requirements on the capacitors may be in excess of 150

35 volts. Hence, these capacitors are quite larg'e"and_ bulky and are-
relatively expensive as indicated -above.

. ln aecordance wuh an inventive’ arrangement a first
._atnplnier is responslve to an input video slgnal and. ;nov:des
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5

_stage 33. DC bl ocking capacitors 91 and 92 prevent the DC

‘establ i shed at the base el ectrodes of output stage transistors.
and 113 from bei ng passed back to the emtter 3 QO electrodes of driver
stage transistors 85 and 88. Since the signals out of limter
32 are symmetrical in both anplitude and duration, the average
of the DC voltage at the bases and S emtters of transistors 85 and 88

are constant duri ng operatlon
81, the DC volt

‘"ﬁase’\ acller SRR o Fegeregh

vol t ages

111

st age
val ue

Due to the bias introduced by diode

ped g?() )(.:.IL ﬁnHZ 55 transistor 88 is PL Uﬂ‘lﬂ‘g e drop

| ess than t heVd e at 't nor nal

smal | si gnal @txélﬁlthlénd phEfepGimplifier amy tprgeidhisoposer oosingesilstequeB7 i s

very small makd ngmideg. VOWrﬁgﬁﬁput amphf?efr £BBple@MS LRE SRl el LATptifdOr s 85
and 88 to be aﬁgr OXi mat

N

10

15

30

35

izes a sc:Yn velocity modulation circuit in accordance with the
l[imited and noise cored video signal.

In accordance with another inventive arrangement, a
scan velocity modulation circuit includes means for monitoring the
current in the output stage of the SVM circuit and controlling the
operation of a preceding stage differential amplifier in accordance
with the monitored current. Advantageously, this can prevent
overdissipation in the output stage.

FIG. 1 is a block diagram of a color television receiver
employing a beam scan velocity modulation system, embodying
the invention. _ '

FIG. 2 is a more detailed circuit diagram of the beam
scan velocity modulation system of FIG 1.

FIG. 3(A- D) is a series of waveforms useful in
cxplammg the operation of the circuitry depicted in FIG. 2.

FIG. 4 is a graph useful in explaining operation of the
limiting amplifier in FIG. 3.

FIG. 5 is another graph useful in explammg operation

of the limiting amplifier. - ,
Referring to FIG. 1 there is shown a block diagram of a
color television receiver 10, with beam scan velocity modulation.
A television antenna 11 is conventionally coupled to a tuner 12.
The output of the tuner is applied to an IF stage 13. The
baseband composite color output of IF stage 13 is coupled to a

- video processor 14. Video processor 14 separates the luminance

and chrominance components, demodulates the chrominance into
color difference signals, and combines the luminance and color
difference signals to generate R, G, B output signals. The R, G, B
output signals are applied to a kinescope driver circuit 20, which
circuit drives the kinescope 21 assomated with a conventional
color television receiver.

Associated with kinescope 21 is a main deflection yoke
23 comprising respective .horizontal' and vertical deflection
windings, each of which are sub)ected to energlzauon by

."r(,spectlvc horwontal dnd vertlcal dcflection circuits (nm
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10 equal . Under these conditions,' t he average val ue of the base-
emtter voltage for transistors 85 and 88 is one half of the diode -
drop of diode 81. Absent a signal, this is insufficient to cause

transistors 85 and 88 to conduct. These transistors will start to 5
conduct only when the peak-to-peak signal at the emtter of transi stor
80 exceeds one di ode drop, thus providing a coring of fset level. As
an exanple, if the peak-to-peak signal éwﬁng at the emtter of
transistor 80 is 10 volts and the di ode voltage and transi stor

threshol d vol firgesuddie 1. deweddy Su trhger thre seairpt 1ifeY idi the Qviedig t i s

t Id be (0.7/1Q) 1] 0 qr 7 ont ol 0. tuality due t
The mont | near 1 bi O RSP Gy e eip RN denection, af ek uor o°

junction, thebewns g seppiddgibtyl wn| awwdtiary -deflection coil 26 wbighconsi der the
coring operat hgeraldsOvs qftdvide scan velocity modulation. Coil 26 may be a
5 single coil or a coil having multiple windings. . _
Energization of SVM coil 26 is provided by a scan
velocity modulation circuit, SVM 15, embodying the invention. A
luminance video signal Y is generated by video processor 14 and
is applied to the input of an amplifier 30 of SVM 15. The output
10 of amplifier 30 is coupled to the input of a differentiator circuit 31
whereby the amplified video signal is differentiated. The video or
image representative signal as amplified and differentiated is
then applied to the input of a limiting amplifier 32. As will -be
explained, limiting amplifier 32 is a single differential amplifier
15 employing a controllable constant current source. The amplifier
operates to limit the differentiated video signal both in the
positive and negative direction. The output of limiting amplifier
32 is applied to the input of a driver amplifier 33, which includes
a coring function. The output of driver 33 is coupled to the input
20 of an output power amplifier stage 34 for converting the applied
voltage to an output current. This current is related to the
differentiated video signal and is used to drive scan velocity
modulation coil 26. :
As one may appreciate, the output of the SVM
25 circuitry directly affects the visual image. The circuitry therefore
has to have a bandwidth and a group delay characteristic which
match that of the video circuitry feeding kinescope 21.
As indicated, differentiator 31 has increasing output
with increasing frequency. If the video signal consists of a signal
30 with higher than normal high frequency components, then an
SVM circuit will tend to deliver higher than normal output current
via output amplifier 34 and therefore the output amplifier would
tend to dissipate higher than normal power. It is therefore
bossible to overdissipate the output stage and damage the output
35 transistors simply by having the circuit respond t6 @ particular
video sig.nal'. , _ ' _ o
- An_advantageous aspect of. 't_he' invention is an SVM
circuit which. operates - to":prevent overdissipation .of the output

" " This is the fepincement sheet '
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anplifier output stage 34. Wth the condition that the voltage 1 5 drop

across resistor 116 is small with respect to +VC (135 volts), ' the DC
bias for the base-emtter junctions of transistors 111 and 113 are
determ ned by the voltage VC and the vol tage divider conpri sing
resistors 100, 101, 102 and 103. These val ues are- - sel ected such that
with no signal applied, transistors 111 and 113 20 are off, with a bias
val ue of Vbias. Wth a signal applied which is symetrical in
anpl i tude and duration, these transistors wll conduct when the peak

si gnal exceedsimpléi¢untigeon Ashskswol o FIG. I( abpreoxs net@gy 15 Gviiehts) |ess
Vbi as. This a%;erfHerse%'llrEﬁt 'lgﬂgtgf'g tee(ilba(‘c(kr' nﬁhé)fcdhﬁﬁ Fgggl deéAfPle bexar’rpl €

if the peak in ut | S ase to
emtter thres ‘?g"tei@lés gk control 1signgl ahuehtisr Eelatedoles el averaghen t he

percent cori ngtmfemhﬁowlggathrough vapud dreplifiér :s4dgd 34. neThEOc&Hrdl percent.
R L e
control |l abl e dﬂPr@'rffe@BU?bémHh@?—f dortien eof .lgmtmgmag@hfner 2anpini thisr st age
32. Current fandieek ®iheauitic Jhfforentiated SW! Vidko signal has much
signal content, the control voltage operates to reduce the peak-to-
peak signal output from the limiting amplifier by affecting the
10 amount of emitter current that flows through the limiting
amplifier. In this way, the limiting levels in the limiting amplifier
are controlled by the current through the current source. This
operation is a closed loop operation and serves to limit the
maximum average current allowed to flow in the output devices -
15 incorporated in output stage 34. '

As an advantageous configuration, the limiting
amplifier is a differential amplifier including a variable constant
current source such as a transistor, where the base electrode of
the transistor receives the control signal to control the current

20 according to the average current flowing in the output stage. The
limiting amplifier limits the differentiated video signal for both
positive and negative excursions above given thresholds. When
the current in the output amplifier stage exceeds a given value,
the current source as controlled by the current feedback reduces

25 the peak-to-peak output of the differential limiting amplifier.

In order to achieve optimum operation, coring
advantageously is then performed in a separate stage after the
limiting amplifier stage and before the output amplifier stage.
Hence coring is unaffected by the closed loop operation as

30 described. _

Referring to FIG. 2 there is shown a detailed circuit
schematic of scan velocity modulatlon circuit . 15, embodymg
inventive aspects. In addition to employing reference
alphanumencs in FIG. 2, component values are also given.

35 In FIG. 2, luminance video signal Y of FIG. 1 is coupled
to a video input termmal .39 of SVM 15.  An jilustrative input
lummdncc v1dco slgndl Y s shown in FIG, 3A l"hi-s_ signal is a '

" This is the replacement sheet
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resistor 116, filter capacitor 115 in parallel with resistor 116 and
the inverting feedback transistor 118, having an input base . el ectrode
coupl ed to-sanpling resistor 116 via a resistor 120 and 3 5 having an

out put col lector electrode coupled via resistor 119 to t he base of
transistor 65, at the junction of voltage dividing resistors 72 and
73. A bypass capacitor 117 is coupledgto the base of transistor 118.

video signal manifesting a sine-squared pulse and bar input
signal.'

Video signal Y is applied to input amplifier stage 30
via a resistor 41. Resistor 41 is coupled to the emitter electrode of

5 a4 transistor 42 arranged in a common base configuration. Biasing

for the common base transistor is obtained by a voltage divider
consisting of resistors 43 and 44 in series between a source of
operating potential +VA and ground.

A bypass capacitor 45 is coupled to the base electrode

10 of transistor 42. Operating potennal +VA is obtained from a
source of +12V DC voltage, +VB, and is filtered from the effects of
other loads coupled to the +VB source by a resistor 51 and a
capacitor 70. .

The collector electrode of transistor 42 is directed,

15 through a load resistor 46 to the source of operating potential
+VA. The collector electrode of transistor 42 is also coupled
directly to the base electrode of a transistor 48 arranged in an
emitter follower configuration. The collector electrode of
transistor 48 is coupled to the source of operating potential +VA.

20 The emitter electrode of transistor 48 is directed to ground
through a resistor 49. The emitter electrode’ is further coupled via
a capacitor 50 to the base electrode of a transistor 51. Transistor
51 and a transistor 52 comprise differential limiting amplifier 32,
according to an aspect of the invention.

25 A differentiator 31 comprising a capacitor 55 and a
resistor 53 is coupled to the output emitter of emitter follower
transistor 48 and to the base of transistor 51. Resistor 53 has one
terminal coupled to a terminal of a tank circuit 38 and another
terminal coupled to the junction between resistors 71 and 72 of a

30 voltage divider comprising resistors 71, 72 and 73, which, as will
be explained, serves to bias the differential limiting amplifier.

Tank circuit 38 comprises an inductor 54 in shunt with
capacitor 55. The tank circuit operates to provide a flattened
group delay in regard to the differentiator operation in order to

35 provide compensation for the high frequency response of the
differentiator. - Tank circuit, thus, improves the linearization of the
_dlffcrcnndtor output with regard to high frcqucncy operdlmn
Ihc base clu,trode of trdnsmor ‘Sl rcccwes the, dlffercntmtcd
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The limter operation of the circuit of Fig. 2 is generally as
follows. The clipping levels in limting anplifier 32 are controll ed
by the current through controllable current source 17. The current in
control | able current source 17 is controlled by 5 the base voltage of
transi stor 65, which, in turn, by operation of -feedback circuit 35, is
dependent on the average power or current in output stage 34. The DC
path for current fron1the +VC supply is through transistors 111, 113,

and sanpling re Star filtered voltage across resistor 116
i s thugpa rrgasu‘li osf'g'fl {) \?efjé{&‘e'eeﬂr‘fe’twplﬂfh?bd@ﬁu‘t fermat i - déei ces.
Capaci tor 115 dlﬁcfemldl@@rﬁlgmclt bomgnishownedi sHIGH. 3@B).provides a filtering

time constant of SEHRr @i AEDr WY igofhalis drnslpﬁr gdﬁgﬁand f eedback

circuit 35 is . relatively unrespgnsive to current vari 4t he
hori zont al gap aqeegeneéi}fzf%srebléﬁ%{cggom 18y cofedser dedredectofya coupl ed to
the base 155 tedrsestpods.of Tramsistost & 1ilﬁartpd5b\a1 deatroUableecupsaur ance t hat

feedback circuiguré® lrﬁqﬁitn%émFI@?HP:ﬂﬁl%Sr o?hgg%gése%zﬁ?e%trgﬂs?ﬁchgnal s and

noi se. ue of resis i's'S t hat
when In a similar manner, transistor 52 has its emitter

electrode coupled to the collector electrode of current source
transistor 65 via a gain degenerating resistor 63. Resistor 62 and
10 63 are equal in magnitude. The collector electrode of transistor
52 is coupled to the point of operating potential +VA via a
collector load resistor 68. The collector electrode of transistor 52
comprises an output terminal 16 of limiting amplifier 32. The
limited SVM signal VLIM at terminal 16 is illustrated in FIG. 3(C).
15 DC biasing for the differential amplifier is obtained via
resistors 71, 72 and 73 forming a voltage divider between the
source of operating potential +VA and ground. ‘The base electrode
of transistor 52 is coupled to the junction of resistors 71 and 72
via a resistor 60. The base electrode of transistor 52 is coupled to
20 ground via a capacitor 61 which operates as a bypass for high
frequency signal components. DC biasing for transistor 51 is 5
obtained by connecting one terminal of resistor 53 to the junction
between resistors 71 and 72 and the other terminal to shunt tank
circuit 38, with inductor 54 acting as a DC short-circuit. Resistor
25 60 and resistor S3 are relatively of the same magnitude to assure
that transistors 51 and 52 are equally biased at their bases.

The current through the differential amplifier is
determined by variable current source 17. The base electrode of
transistor 65 of current source 17 is directed to the junction

" 30 between resistors 72 and 73 of the voltage divider and, as will be
explained, is also connected to the collector electrode of a control
transistor 118 via a resistor 119 for controlling the current in the
limiting stage. This control transistor affects the peak-to-peak
output signal of the limiting stage, as will be further explained.

35 . ‘Differential  limiter 32 provides double ended- limiting.
- FIG. 3C depicts the output at- the collector electrode of trans1stor
52, and as seén, is a waveform hdvmg a. Ilmlted pedk -to- peak
value. Ihc (,llppmg level in the dlfferennal _pair comprmng
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t he i nput video signal has substantial high frequency content, the 2 0
resulting voltage across resistor 116 causes transistor 118 to

conduct. \Wen transistor 118 conducts, base current is shunted away
fromtransistor 65, reducing its conduction. The magnitude of current
source 17 is reduced, thereby reducing the peak-to- peak signal output
fromlimting anplifier 32. This is shogp in 25 FIG 3(C by conparing
the solid-line limted waveform without variable limting to the
dashed line waveformw th variabl e limting. The

clipping | evelimosistoieSlii ahdi 53 i3mpl funiceionabe the cusent el duadethysdiee
current 1110 o AR SHRIN® 1inkinflbdridn’ H B1G° RC). 2T Be! EfbiRReh NG Pase
vol tage of transistor . _ ~FI shows t'he |mF‘ng :
condi tions forthe eemt¥entafforded by controllable| rurfger epureresiignat ed as Case 1

?Bd _5I lm | I'i anperes, Thedesilecdt eéleagod@ser Zt%an|sfhlt&af3.'ﬂ Ils dli_rd‘clﬂllryreﬂ_t Ihl of
frequency §i 0GgnEEcted oRt Bk oAe SrEeoVE) o Pocrytifish folPuerobabfialnt
t hr ough out put80. The stdlpet@4elsictiode, of transistehiBe & couplednto ar sowcet or 118
i's cut _Off ancyf operation potential +VB. Operating potential +VB is filtered by

a resistor 86 and a capacitor 83. The output emitter electrode of

transistor 80 is coupled to a driver stage 33 which provides noise

10 coring, as will be further explained. Advantageously emitter

follower transistor 80 serves as a buffer amplifier between the

limiter stage 32 and the driver stage 33.

Driver stage 33 comprises an NPN transistor 85 and a

complementary type PNP transistor 88, with the base of transistor
15 85 being directly coupled to the emitter of transistor 80 and with

the base of transistor 88 being coupled to the emitter of transistor

80 via a diode 81. Diode 81 is directly coupled between the bases

of the two driver transistors. A resistor 87 is coupled between

the emitters of transistors 85 and 88, and a resistor 82 is coupled
20 Dbetween the base of transistor 88 and ground.

Transistors 85 and 88 form a Class B amplifier which
operates to drive output stage-34. The Class B amplifier also
provides a low level noise coring function.

The emitter electrodes of transistors 85 and 88 in

25 Class B driver stage 33 are AC coupled to the respective base
electrodes of complementary type transistors 111 and 113 in
output stage 34. The emitter electrodes of transistors 85 and 88
are AC coupled through respective resistors 89 and 90 in series
with respective capacitors 91 and 92. The emitter electrode of

30 transistor 111 is directed through a resistor 110 to a source of
operating potential +VC via a resistor 122. A DC_ supply filter
capacitor 121 is coupled to the junction of resistors 122 and 100.
The source of potential +VC is a DC source of relatively high
magnitude as, for example, 135 volts, as compared to the source of

35 potential +VB, which is about 14 volts. This enables output

- amplifier stage 34 to drive high frequency current through SVM
- coil 26, 7 ' - '

~ This'is the replacement éheet
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current source transistor 65 is npbst conducti ve. In Case 2, a

current
11 of 5 millianperes represents a situation of relatively
12 much hi gh frequency video content and thus relatively high
average current through output stage 34. 1In this situation, transi stor
118 is nost conductive and current source transistor 65 I s | east
conducti ve. _ Y

The collector electrode of transistor 111 is coupled to
one terminal of scan velocity modulation coil 26. The collector '
electrode of transistor 111 is also coupled to the collector
electrode of transistor 113, thereby forming a Class B output stage

5 having an output terminal 18 at the junction of the collector
electrodes. The emitter electrode of transistor 113 is coupled via
a resistor 114 and a current sampling resistor 116 to ground.
Resistor 116 is shunted by means of a filter capacitor 115. The
average current through . output stage 34, including transistors
10 111 and 113, flows through resistor 116.
. Biasing for the output stage is obtained from a voltage
divider comprising of resistors 100, 101, 102, and 103, with the
base electrode of transistor 111 coupled to the junction of
resistors 100 and 101, and with the base electrode of transistor
15 113 coupled to the junction of resistors 102 and 103.

One end of SVM coil 26 is coupled to output terminal
18, and the other end is coupled to a grounded capacitor 105. In
this manner, the SVM coil is AC coupled to the output amplifier,
and no DC current flows in the coil. A damping resistor 109 is

20 coupled across SVM coil 26. DC stabilization is provided by
coupling the junction of SVM coil 26 and capacitor 105 to the
junction of resistors 101 and 102.

Advantageously, noise coring is provided subsequent

to differential amplifier limiting. stage 32, in both driver stage 33
25 and amplifier output stage 34.

Consider first the coring operation provided by driver
stage 33. DC blocking capacitors 91 and 92 prevent the DC
voltages established at the base electrodes of output stage
transistors. 111 and 113 from being passed back to the emitter

30 electrodes of driver stage transistors 85 and 88. Since the signals
out of limiter stage 32 are symmetrical in both amplitude and
duration, the average value of the DC voltage at the bases and
emitters of transistors 85 and 88 are constant during operation.
Due to the bias introduced by diode 81, the DC voltage at the base

35 of transistor 88 is- one diode drop less than the voltage at the base .
of transistor 85. Under normal small signal operation, the DC -
‘voltage drop across resistor 87 is very small making the voltages
of the emitters of transistors 85 and 88 to .-bc_ approximately

. ®
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5 As one can see fromFIG 4, VLIM when limting in the

positive direction, in both cases equals 12 volts, which is the out put
vol tage | evel when transistor 52 is non-conducting and ~ resistor 68 is
pul led up to the +VA supply rail. This occurs in Case 2 for a
differentiated input signal VDF of +0.25 volts above its DC 1 0 I|evel and
in Case 1 for an input signal of +0.5 wdlts. Wen limting in the
negative direction, when transistor 52 is nobst conductive, then in
Case 1, an oulspul. volrideganttd I\Ad?nfdu’r@nsvodhtcsabéra@&oval%‘éd t Qhe basg, 20 | NPUL

| of - ap_o
?Isgg?ov?ded f(f’lm g’ﬁs‘ (bl?ﬁg faﬁaﬂa"éfsm'ﬁ gé %‘Hft@ 1y <y1e half of the diofigus,
there is a chalige ¢hdidde Bdak-Almepeak signiahpitig is insuffesiens tsleaaseli ng upon

the current | ]grd‘ds%fkg 8'5”aﬁ8”8833§k) oM &, Téhes&rﬁ’gﬁﬁﬁfo? \gﬁl Oﬁltgrtgflsremrlef or

an i nput signal \DF ha to-
t he defer gt - Gh gﬁ‘plq"f g’h\ﬁl‘l the peakppoppake signadugtihe semittar PAvi ng a
peak-t 0- peak wednsestbi G eckceed?®ne ﬂibdd)ldtmp, hlﬂuﬁ%ﬁ@vuﬂnéoi @tirgput  si gnal

VDF having a Qﬁ?&ttl@vQFaKAs an ﬁ\é&b{cﬁpea tRe V%laic tog‘r)?agr aghe anp |f|§r

wi || produce ap out valRiEs
P Re em tter of tran51stor 80 is 10 volts and the diode voltage and

transistor threshold voltages are 0.7 volts ,then the percent coring
10 for this stage would be (0.7/10) times 100 or 7 percent. In
actuality due to the nonlinearity of the voltage versus current
- characteristics of a junction, the coring is slightly lower.
Now consider the coring operation provided by
amplifier output stage 34. With the condition that the voltage
15 drop across resistor 116 is small with respect to +VC (135 volts),
the DC bias for the base-emitter junctions of transistors 111 and
113 are determined by the voltage VC and the voltage divider
comprising resistors 100, 101, 102 and 103. These values are
selected such that with no signal applied, transistors 111 and 113
20 are off, with a bias value of Vbias. With a signal applied which is
symmetrical in amplitude and duration, these transistors will
conduct when the peak éignal exceeds the junction threshold
(approximately 0.6 volts) less Vbias. This action results in the
coring of the signal. As an example, if the peak input signal is 5
25 volts, Vbias=0.4 volts and the base to emitter threshold voltage of
' the transistors is 0.6 volts, then the percent coring of the signal
would be (.6-.4)/5 time 100 or 4 percent.
To limit power dissipation in amplifier output stage
- 34, a current feedback circuit 35 is coupled between the output
30 stage and controllable current source 17 of differential limiter
amplifier stage 32. Current feedback circuit 35 includes sampling
resistor 116, filter capacitor 115 in parallel with resistor 116 and
the inverting feedback transistor 118, having an input base
electrode coupled to sampling resistor 116 via a resistor 120 and
35. -having an output collector electrode coupled via resistor 119 to
the base of transistor 65, at the juncﬁon of voltage dividing
- resistors 72" and 73. ~ A bypass capacitor 117 is coupled to the base
~ of transistor CH8. ' S ' ' o '
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Limting anplifier stage 32 is DC coupled, via emtter- fol |l ower
transistor 80 to the Cass B operating transistors 85 and 25 88 of driver
stage 33. The output of driver stage 33 is then, however, AC coupl ed
to the output stage 34. Hence FIG 5 illustrates the two cases of FIG
4 based on AC coupling to the out put driver stages. In other words,
FIG 5 shows the effect of r enovi nb the DC conponent fromthe voltage
VLIM Thus as one 30 can ascertain fromFIG 4 and FIG 5, the

peak-to-peak or AC Tid Pipsicer 6 @Haubﬁ SO XiRulUBELHQN 20{s the amount of
cont ol I ed by gegthy & ?8f‘{>,{v§'eLﬁegﬁﬁaﬁl@aﬂq@iﬁhﬁe i Sepifers2
Usi ng the di ffeﬁeeﬁpnwowedmbm e ayrrerti ehrcatghgeoffroblable enbostyi Boures aspect
of the inventi P’V‘ el a@trenang cﬁﬁtrollablcsé/dpi’@t{tr kGl?rlcel '1*7” Fs' @Qnt'réll@tfgi(fved
The peak- te pe&ge %I ffer ntgle oF transistor é’g puhlcill m turn by operation of
average curren

feedback c1rcu1t 35, is dependent on the average power or current

in output stage 34. The DC path for current from the +VC supply

is through transistors 111, 113, and sampling resistor 116. The

filtered voltage across resistor 116 is thus a measure of the -

10 average current through the output devices. Capacitor 115 in
conjunction with resistor 116 provides a filtering time constant of
several hundred horizontal line periods, and feedback circuit 35 is
relatively unresponsive to current variations at the horizontal
rate. Bypass capacitor 117, by being directly coupled to -the base

15 electrode of transistor 118, provides further assurance that
feedback circuit 35 remains unresponsive to high frequency
signals and noise.

The value of resistor 116 is selected such that when
the input video signal has substantial high frequency content, the

20 resulting voltage across resistor 116 causes transistor 118 to
conduct. When transistor 118 conducts, base current is shunted -
away from transistor 65, reducing its conduction. The magnitude”
of current source 17 is reduced, thereby reducing the peak-to-
peak signal output from limiting amplifier 32. This is shown in

25 FIG. 3(C) by comparing the solid-line limited waveform without

variable limiting to the dashed line waveform with variable
limiting.

The clipping levels in the limiting amplifier are
controlled by the current I1 in transistor 65, which in turn is
30 controlled by the base voltage of transistor 65.
FIG. 4 shows the limiting conditions for a current I1 of
10 milliamperes, designated as Case 1 and 5 milliamperes,
designated as Case 2. In Case 1, a current I1 of 10 milliamperes
‘represents a situation of relatively little high frequency video
35 content and thus relatively low average current through output.
stage 34 of FIG. 2. In this situation, transistor 118 is cut off and
current source ‘transistor 65 is most conductive. In Case 2, a
current Il -of 5 milliampéres- represents a si't_ti'ation of r_c'l"ativel_y -
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13 sane tine, the anplitude of the peak-to-peak di fferentiat ed I nput
signal VDF necessary to reach the li-mting point is also reduced.

As a further advantage, the small signal gain of differential limting
anplifier stage 32 is relatively unchanged by 5 the variabl e Iinitinq
i ntroduced by feedback circuit 35 of Figure 2. Thus, as idealized

the illustration of FIG 5, prior to th %a respective limting poi nts,
t he out put versus input curves for ses | and 2 have the sane sl ope.
Thi s enabl es the coring action perforned in the succeeding driver
stage 33 on shanthdbrght ifoequency video content and thus relatively high

average current through output stage 34. In this situation,
transistor 118 is most conductive and current source transistor 65
is least conductive.

5 As one can see from FIG. 4, VLIM, when limiting in the

* positive direction, in both cases equals 12 volts, which is the
output voltage level when transistor 52 is non-conducting and
resistor 68 is pulled up to the +VA supply rail. This occurs in Case
2 for a differentiated input signal VDF of +0.25 volts above its DC

10 level and in Case 1 for an input signal of +0.5 volts. When limiting
in the negative direction, when transistor 52 is most conductive,
then in Case 1, an output voltage VLIM of +2 volts is provided for
an input signal of -0.5 volts, and in Case 2, an output voltage of

. +7.0 volts is provided for an input signal of -0.25 volts.

15 . Thus, there is a change in the peak-to-peak clipping
levels depending upon the current Il flowing in current source
transistor 65. In Case 1 for an input signal VDF having a peak-to-
peak value of 1 volt or more, the differential amplifier will
produce an output signal having a peak-to-peak value limited to

20 10 volts. In Case 2 for an input signal VDF having a pe:«ik—to-peak
value of .5 volts or more, the amplifier will produce an output
peak-to-peak value limited to § volts.

. Limiting amplifier stagg 32 is DC coupled, via emitter-
follower transistor 80 to the Class B operating transistors 85 and

25 88 of driver stage 33. The output of driver stage 33 is then,
however, AC coupled to the output stage 34. Hence FIG. 5
illustrates the two cases of FIG. 4 based on AC coupling to the
output driver stages. In other words, FIG. 5 shows the effect of
removing the DC component from the voltage VLIM. Thus as one

30 can ascertain from FIG. 4 and FIG. 5, the peak-to-peak or AC
clipped level is solely a function of the amount of current flowing
in controllable constant current source 17 as controlled by output
current feedback circuit 3S.

Usmg the differential hmltmg amplifier stage 32
35 embodymg an aspect of the invention, variable and "AC

- symmetrical limiting is achieved. The peak-to-peak differentiated

output signal is reduced. t'm'derfhigh -average currents.. At the
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1-0 low anplitude input signals to remain unaffected by the feedback
operation during high average output stage current |evels.

14 + WHAT IS CLAI MED | S: 1. Mbdul ati on apparatus conpri sing:

a differential anplifier (32) adapted to receive a differentiated i mage
representative signal (VDF), and including a variable current source (17)

coupled to first (51) and second (52) t['s}nsi stors that are .coupl ed together
in a differential anplifier configuration;

same time, the amplitude of the peak-to-peak differentiated input
signal VDF necessary to reach the limiting point is also reduced.
As a further advantage, the small signal gain of
differential limiting amplifier stage 32 is relatively unchanged by
5 the variable limiting introduced by feedback circuit 35 of Figure
2. Thus, as idealized in the illustration of FIG. 5, prior to their
respective limiting points, the output versus input curves for
Cases 1 and 2 have the same slope. This enables the coring action
performed in the succeeding driver stage 33 on short duration,
10 low amplitude input signals to remain unaffected by the feedback
operation during high average output stage current levels.

- This is the replacement sheet
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a power anplifier (34) coupled to an output of said differential anplifier
‘and to a scanning velocity neans (26); charaterized by nmeans
(116, 35) coupled to said power anplifier for nmonitoring_current fl ow ng
t heret hrough to provide a control signal (at collector 118) representative

t her eof , ' said control signal being applied td&his t placed
current source to control said output %f said differential I
accordance with said nonitored current. 2. T

accor dance A‘F(PP%E'AJI@EW cterized in that said variable current source
includes a third transistor (65) having an output el ectrode coupled to a

junction terninal of t-hMMedulation appersivgesoniprédng:first and second
transi stors and havi ng dfferémnidl Qhgsifiodg3nFsaddpfby etd desdivd gont rol

5! 9”""' ' differentiatedB'im-Ia-tg% ?g;g)raersgﬁt%%ivlens?gc_nca r?@ﬁ%e)wéﬁ&‘ i(rzxic?&cﬂ]n% a
variable current source (17) coupled to first (51) and second (52)
~ transistors that are coupled together in a differential amplifier
configuration;

a power amplifier (34) coupled to an output of said
differential amplifier and- to a scanning velocity means (26);
charaterized by

means (116,35) coupled to said power amplifier for
monitoring current flowing therethrough to provide a control
signal (at collector 118) representative thereof,

said control signal being applied to said variable
current source to control said output of said differential amplifier
in accordance with said monitored current.

2. The apparatus in accordance with Claim 1
characterized in that said variable current source includes a third
transistor (65) having an output electrode coupled to a junction
terminal of the emitter electrodes of said first and second
transistors and having an input electrode responsive to said
control signal.

3. The apparatus in accordance with Claim 1
characterized in that said differential amplifier provides variable
clipping of said differentiated signal at a peak-to-peak magnitude
determined by said control signal. ' '

4. The apparatus in accordance with Claim 3
characterized in that said variable current source controls main
current in said differential amplifier -in a manner which maintains
signal gain prior to clipping relatively unchanged with current
source variations.

5. The apparatis in ‘accordance with Claim 4
characterized” in that the output- of said differential amplifier is
located at the junction of a collector. electrode” of one of the first .

' ' — C ‘This is the replacement sheet
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characterized in that said differential anplifier provides variable
clipping of said differentiated signal at a peak-to-peak magnitude

. determ ned by said control signal. This Sheet Ras Béxd REpResdt us in
accordance with Caim3 characterized in t | e current source
controls main current in said differenti al mum[] mu manner whi ch
mai ntains signal gain prior to clipplfg rel ged with current
source vari ations. 5. The apparatus in accordance with Claim4

_characterlzedlnth ut pu appl.ifier is )

-l ocated at dflﬂes'f‘h %‘H‘%ﬁ JDC" Ié‘c?(g"l‘cd g«glcsh ggégaﬂor 4t °Phe first
tr.ms1stor

6. Apparatus in accordance with Claim 3 further
characterized by a driver amplifier (33) having an input coupled
to the output of said differential amplifier and an output coupled
to an input of said power amplifier, said driver amplifier including
means (81) operative to core said differentiated signal in a
manner unaffected by variation of said peak-to-peak magnitude.

7. The apparatus in accordance with Claim 6
characterized in that the output of said driver amplifier is AC
coupled (via 91,92) to the input of said power amplifier.

8. The apparatus in accordance with Claim 6
characterized in that said driver amplifier is a transistor amplifier
employing two complementary transistors (85,88), with the
emitter to collector paths of the complementary transistors

~ coupled in series between a point of operating potential and a
point of reference potential (+VB) and having a unidirectional
current conducting device (81) coupled between the base
electrodes of the complementary transistors to provide a coring
offset level for said driver amplifier.

9. The apparatus in accordance with Claim 8
characterized in that said power amplifier includes a pair of
complementary transistors (111,113), with the base electrodes of
said power amplifier complementary transistors being AC coupled
(via 91,92) to respective- emitter electrodes of the driver amplifier
complementary transistors, and with the collector electrodes of
the power amplifier transistors connected together, and with the
emitter electrode of a first one of said pair adapted to be
connected to a source of operating potential (+VC) and with the
emitter electrode of the second one of said .pair coupled to a point
of reference potential‘ via a sampling resistor (116) of said

' momtonng means to develop sald control signal indicative of an
average current through said power amplifier. -
S S

BT LLLE
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and second transistors and a | oad resistor (68) for that. one transistor. -
6. Apparatus in accordance with Claim3 further characterized by a driver
anplifier (TiySheeyHaxBen Replaoéd coupl ed to the output of said differential
anplifier and led to an i nput of said power anplifier, said
driver anplifi ans (81) operative to core said differentiated
signal in a manner unaifected by vari &% on of said peak-to-peak magnitude.
7. The apparatus in accordance with Claim®6 characterized in that the
output of said driver bl ifl efofaiC GOURLSHANEE W Rhich Oyt Ne 1 IPUL of
said power anplifier.

characterized by a control transistor (118) having a base electrode

coupled to said sampling resistor and a collector electrode coupled
to said variable current source.

11. The apparatus according to Claim 1 characterized
in that said monitoring means includes a shunt RC network
(116,115) in series with the current path of said power amplifier
to develop a sampling voltage across said RC network indicative of
the average current through said power amplifier.

12. Modulation apparatus comprising:

a source (Y) of an input video signal;

a first amplifier (32) responsive to said input video
signal for providing peak-to-peak limiting thereof (VLIM) at an
output (16) of said amplifier;

a buffer amplifier (80) having an input coupled to the
output of said first amplifier;

a driver amplifier (33) receiving from said buffer
amplifier the peak-to-peak limited video signal for providing
noise coring subsequent to said limiting;

scan velocity modulating means (26); and

an output amplifier (34) coupled to said driver
amplifier and to said scan velocity modulating means for
energizing said scan velocity modulating means in accordance
with the limited and noise cored video éignal.

. 13. Apparatus according to Claim 12 characterized by
means (35) coupled to said first amplifier and responsive to main .
current in said output amplifier for varying said peak-to-peak
limiting in accordance with said main current.

14. Apparatus according to Claim 13 characterized in
~that the level of said noise coring does not significantly -vary with
variation of said peak-to-peak limiting.

15. . Apparatus according to . Claim 13 gha.ra'.;';tcrized“in
that the signal gain of. said first amplifier - prior to .said. limiting "~

'- S Thisisthe fep‘acem"eh’fsﬁéet_
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8. The apparatus in accordance with Caim&6 characterized in that said
dgriver anplifier is a transistor anplifier enploying
transistors (85,88), with the emtter to collectorrmggpé_et

f the
conpl ementary transistors coupled in series between Has e ed Nng
potential and a point of reference potential (+VB). azm# IH
uni di rectional current conducting dev%ge (81) couple ase

el ectrodes of the conplenentary transifstors to provide a coring offset
| evel for said driver anplifier. 9. The apparatus in
accor dance whiifd AuBstan by AGhERAAEA | 9ithndh;d Al &iROVRT oRMBLIL LS

I ncl udes a pal‘[( i]‘ .complenmentary transistors (111, 113), wth the base
el ectrodes ®€2KsaiM"Hwer anplifier conplenentary transistors being AC
coupled (via 91,92) to respective emtter el ectrodes of the driver

anplifier conplenmentary t | r W, I h I t.c odes of
the power anplifier tﬁé‘yhsi éﬁg%ﬁégnicg@?@%gt (%eg#el?h Cl?néﬁ%ﬁﬁeﬁkég lI;elm' tter
el ectrode ofthat fthe steveheobhfsaidii moigei coringpramains pubstantially

unchanged with said variation of peak-to-peak limiting.

17. Apparatus according to Claim 13 characterized in
that said output of said first amplifier is located at a collector
electrode of one (52) of two differentially coupled transistors
(51,52) and including a variable current source (17) coupled to -
said varying means (35) and providing a variable main current
for the two transistors in accordance with the main current in said
output amplifier.

18. Apparatus according to Claim 17 characterized in
that the level of said noise coring remains substantially
unchanged with said variation of peak-to-peak limiting.

19. Apparatus according to Claim 17 characterized in
that said output amplifier comprises two complenientary output
transistors (111,113) coupled via a DC blocking capacitance
arrangement (91,92) to said driver amplifier.’

20. Apparatus according to Claim 19 characterized in
that said driver amplifier comprises two complementary driver
transistors (85,88) having their output emitter electrodes coupled
via said DC blocking capacitance arrangement to respective base
electrodes of the two output transistors.

T T e oo sheat
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connected to a source of operating potential (+VC) and with the enitter
el ectrode of the second one of said pair coupled to a point of reference
potential via a sanpling resistor (116) of said nonitoring neans to
devel op said control signal indicative of an average current through said
power anplifier. : 16 10.
The apparatus in accordance with C aimggcharacterized by a control

transi stor (118) having a base el ectrode coupled to said sanpling resistor
and a collector electrode coupled to said variable current source.

- BEAM SCAN VELOCITY MODULATION APPARATUS

Abstract of the Disclosure
- In a beam scan velocity modulation (SVM) (15)

systern for a television receiver, a video signal (Y) is applied to a
‘differentiator (31) followed by a limiting differential amplifier

5 (32). A driver amplifier (33) coupled to the limiting amplifier
drives an output stage (34) that supplies current to an SVM caoil
'(26). Certain video signals with large high frequency content may
tend to produce excessive dissipation in the devices of the oﬁtput
stage. To prevent this, a current source for the differential

10 amplifier is controlled by a voltage obtained from a current
sampling resistor (116), which voltage is a measure of the average
current through the output stage. The magnitude of the current
source is varied by a current limiting feedback circuit (35) to
thereby vary the peak-to-peak signal output from the limiting

15 amplifier to prevent overdissipation of the output devices. The
driver amplifier performs a coring operation that is unaffected by
the variable limiting.

20 Fig. 1
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11. The apparatus according to Caiml characterized. in that said

noni toring nmeans i ncludes a shunt RC network (116, 115) in series with the
current path of said power anplifier to devel op a sanpling voltage across
said RC network indicative of the average current through said power
anplifier. 12. Modul ation apparatus conpri si ng: a
source (Y) of an input video signal;1/é4 afirst amplifier (32)
responsive to said input video signal for providing peak-to-peak limting:
thereof (VLIM. at an output (16) of said anplifier; a buffer
anplifier (80) having an input coupled to the output of said first
anplifier; a driver anplifier (33) receiving fromsaid buffer
anplifier the peak-to-peak limted V|deo S|gnal for providing noise coring
subsequent to said limting; ~scan-velagi ty nodul ati ng neans

(26); and : \\ , / |
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an output anplifier (34) coupled to said driver anplifier and to said scan
vel ocity nodul ati ng neans for energizing said scan velocity nodul ating
means in accordance wth the limted and noi se cored video signal.

13. Apparatus according to Caim1l2 characterized by neans (35) coupled to
said first anplifier and responsive to n?)rn current in said output
anplifier for varying said peak-to- peak2 imting in accordance with said
mai n current. 14. Apparatus according to Claim13
characterized in that the,gvel of said noise coring does not
significantly vary with varfation of saidpeak-to-peak limting.

15. Apparatus according to Faim 13 charact®@rized in that the signal gain

of said first anplifier p&%ﬁto said |imt¥ng =
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{
17 remains substantially unchanged with said variation of peak-to- peak

limting. ' 16. Apparatus according to Claim 15 characterized
in that the level of said noise coring remains substantially unchanged with
said variation of peak-to-peak limting. 17. Appar at us

according to Claim 13 characterized in that said output of said first
anplifier -is located at a coIIecaj el ectrode of one (52) of two
differentially coupl ed transistor

FIG.3
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t . . . o
(51,52) and including a variable current source (17) coupled to said
varyi ng neans (35) and providing a variable main current for the two
tran5|stors in accordance with the main current in said output anplifier.

18. " Apparatus according to Caim17 characterized in that the |evel

of said

noi se coring remai ns substantially unchanged with said variation of

peak-to-peak |imting. 19.

Appar atus according to Caim 17

characterized in that said out put ahﬁ&ifier conprises two conpl ement ary
output transistors (111,113) coupled via a DC bl ocki ng capacitance

arrangenment (91,92) to said driver anpllfler
according to Claim19 characterized i nY
conprises two conplenentary driver (pyalsistors
emtter electrodes coupled via sal %Q j
respective base

CASE 1:I1 = 10ma

CASE2:I1 =5ma

20. Appar at us

LiMat said driver anplyfler

t hei r -out put
apce arrangenment to

Vout -voLTs
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nf——————————
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-electrodes of the two output trarsistors.

18 21. Scanni ng vel ocity mnodul ati ng apéa_.,at S COWHH-S‘IN’I@'
3ource of an input video signal (Y); means- (31 t~

signal (VDE) representative of the frddhency of 1 he,

WHAT IS CLAIMED IS: Pt o

1. Modulation apparatus coréfiﬁﬁé'irig

a differential amplifier (32) adapted to receive a
differentiated image representative signal (VDF), and including a
variable current source (17) coupled to first (51) and second (52)
transistors that are coupled together in a differential amplifier
configuration;

a power amplifier (34) coupled to an output of said
differential amplifier and to a scanning velocity means (26);
charaterized by

means (116,35) coupled to said power amplifier for
monitoring current flowing therethrough to provide a control
signal (at collector 118) representative thereof,

said control signal being applied to said variable

current source to control said output of said differential amplifier
in accordance with said monitored current.

2. The apparatus in accordance with Claim 1
characterized in that said variable current source includes a third
transistor (65) having an output electrode coupled to a junction
terminal of the emitter electrodes of said first and second

transistors and having an input electrode responsive to said
control signal.

3. The apparatus in accordance with Claim 1
characterized in that said differential amplifier provides variable

oy clipping of said differentiated signal at a peak-to-peak magnitude
o determined by said control signal.

4. The apparatus in accordance with Claim 3
characterized in that said variable current source controls main
current in said differential amplifier in a manner which maintains

signal gain prior to clipping relativély unchanged” with current
source variations.

5. The apparatus in accordance with Claim 4
characterized in that the output of said differential amplifier is
-located at the junction of a collector electrode of one of the first

This is the replacement shéet
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‘a first anplifier (32) responsive to said frequency representative signal
for providing .a peak-to-peak |imted frequency representative signal (VLIM
at an output (16) of said first anplifier; a buffer anplifier (80)
having an input (base) coupled to thd dutput of said first anplifier;

a driver anplifier (33) receiving fromsaid buffer anplifier the

peak-t 0- peagnd i J8cbRE {raRSIYESISYah&P4 G188t Adsimer SieB)afor R4t BaAkse coring said
peak-to-peak |limted frequency representative: signal; an out put

anplifier (S2Sh¥?"hg an input coupled to the output of said driver
anplifier and an output coupled to a scanning vel ocity nodul ati ng neans.

(2?% fofdelnergj[Zi ng 3@] %ﬁﬁaﬂ-ﬁﬂsngn¥£éd&3hucdmduhaChﬂ?1 {Bﬂaﬂﬂﬁtﬂeﬁ accor dance
22 Scanni nERVERBETS! TBuch SR ABBAIACLAS oD DEnan mpur oBUBlSd o of an
i nput vi deotaithrabu(pt; of said differen(ial)armplifige nanditampuipuet goaplgd/DF)
represent at tyePfinpf Jff SHEE Poxwdt’ aRiplffier, 98Ad SUAVEE amplifier including

means (81) operative to core said differentiated signal in a

manner unaffected by variation of said peak-to-peak magnitude.

7. The apparatus in accordance with Claim 6
characterized in that the output of said driver amplifier is AC
coupled (via 91,92) to the input of said power amplifier.

8. The apparatus in accordance with Claim 6
characterized in that said driver amplifier is a transistor amplifier
employing two complementary transistors (85,88), with the |
emitter to collector paths of the complementary transistors
coupled in series between a point of operating potential and a
point of reference potential (+VB) and having a unidirectional

~current conducting device (81) coupled between the base

electrodes of the complementary transistors to provide a coring
offset level for said driver amplifier.

9. The apparatus in accordance with Claim 8
characterized in that said .power amplifier includes a pair of
complementary transistors (111,113), with the base electrodes of
said power amplifier complementary transistors being AC coupled
(via 91,92) to respective emitter electrodes of the driver amplifier
complementary transistors, and with the collector electrodes of
the power amplifier transistors connected together, and with the
emitter electrode of a first one of said pair adapted to be
connected to a source of operating potential (+VC) and with the
emitter electrode of the second one of said pair coupled to a point
of reference potential via a sampling resistor (116) of said
monitoring means to develop said control signal indicative of an
average current through said power amplifier.

s is the reptacement sheet
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-a differential anplifier (32) responsive to said frequency representative
signal for providing a peak-to-peak anplitude |imted frequercy
representative-output signal (VLIM, said anplifier including first (51)
and second (52) transistors dlfferentllaqily coupl ed to each ot her at thelr
emtter electrodes via a gain degenerating inpedance;

l'itud trol | abl dt d
amter cotfodes. P16 I, apBHEE Ay ?’%‘?"i i WL R, 0,52

responsivé to said
anpl i tude | i fid@gierizsd dive\a r“é’é‘r‘l@éeﬁ‘taéts}%?‘é" il ‘b‘l"geﬁelbéﬁ%ﬂec'é‘)%anm ng
vel oci ty nodobapledg toresaid sa&ﬁphf\grrmsinkaanmgatdiﬂles:wmrulagrodd aoupyedf an

to said variable current source.

11. The apparatus according to Claim 1 characterized
in that said monitoring means includes a shunt RC network
. (116,115) in series with the current path of said power amplifier
to develop a sampling voltage across said RC network indicative of
the average current through said power amplifier.

12. Modulation apparatus comprising:

a source (Y) of an input video signal;

a first amplifier (32) responsive to said input video .
signal for providing peak-to-peak limiting thereof (VLIM) at an
output (16) of said amplifier;

a buffer amplifier (80) having an input coupled to the
output of said first amplifier;

a driver amplifier (33) receiving from said buffer
amplifier the peak-to-peak limited video signal for providing
noise coring subsequent to said limiting;

scan velocity modulating means (26); and

an output amplifier (34) coupled to said driver
amplifier and to said scan velocity modulating means for
energizing said scan velocity modulating means in accordance
with the limited and noise cored video signal.

13. Apparatus according to Claim 12 characterized by
means (35) coupled to said first amplifier and responsive to main
current in said output amplifier for varying said peak-to-peak
limitiﬁg in accordance with said main current.

14. Apparatus according to Claim 13 characterized in
that the level of said noise coring does not significantly vary with
variation of said peak-to-peak limiting.

| 15. Apparatus according to Claim 13 characterized in
that the signal gain of said first amplifier prior to said limiting

- This is the replacement sheet
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19 electron beamin a picture tube; and a source (118) of a variable
control signal coupled to said current source arrangement (117) for
controlling the anplitude of said anplitude limted frequency '
represent’ative signal (VLIM in accordance with the variable control

si gnal . 23. Scanni ng velocity _;mdul ating apparatus conpri sing:
a source of an input video signal \}) means (31) for generati ng a
signal representative of the frequency of said video signal;

arf f erentdczhabiPlsublseinilaAfy (ASHAABEYC viith SSAFY [V AGHABRY ofcie geR-ati ve
signal for aﬂ;,oi/ ding a peak-to- pea arrpltu imte requency

repr esentf 1 ’d'([g& signal (VLIM, said anplifier including first (51)
and second transistors differentially coupled to each other at their

emtter electrodes; j¢ Apparatus according to Claim 15 characterized in
that the level of said noise coring remains substantially
unchanged with said variation of peak-to-peak limiting.

17. Apparatus according to Claim 13 characterized in
that said output of said first amplifier is located at a collector
electrode of one (52) of two differentially coupled transistors
(51,52) and including a variable current source (17) coupled to
said varying means (35) and providing a variable main current

for the two transistors in accordance with the main current in said
output amplifier.

18. Apparatus according to Claim 17 characterized in
that the level of said noise coring remains substantially
unchanged with said variation of peak-to-peak limiting.

19. Apparatus according to Claim 17 characterized in
that said output amplifier comprises two complementary output
transistors (111,113) coupled via a DC blocking capacitance
arrangement (91,92) to said driver amplifier.

- 20. Apparatus according to Claim 19 characterized in
that said driver amplifier comprises two complementary driver
transistors (85,88) having their output emitter electrodes coupled

~via said DC blocking capacitance arrangement to respective base
electrodes of the two output transistors.

| This is the replacement sheet
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"

an output anplifier (34) responsive to said anplitude linmted frequency
representative output signal for energizing a scanning velocity nodul ating
neans (26) for nodul ating the scanning velocity of an electron beamin a

pi cture tube; nmeans (33) interposed between said differential
anplifier (32) and said scanning Ve|OCIt¥ nmodul ati ng nmeans (26). for noise
coring said anplitude limted frequency epresentative signal; and

nmeans (62,63) coupled to said differential anplifier for degenerating the
gain of said differential anplifier before anplitude Iimting is reached to
enabl e said noise coring neans to operate on a gain degenerated signal

21. Scanning velocity modulating apparatus compnsmg

a source of an input video signal (Y);

means (31) for generating a signal (VDF) representative of the
frequency of the video signal; | |

a first amplifier (32) responsive to said frequency
representative signal for providing a peak-to-peak limited frequency
representative signal (VLIM) at an output (16) of said first amplifier;

a buffer amplifier (80) having an input (base) coupled to the
output of said first amplifier;

a driver amplifier (33) receiving from said buffer amplifier the
peak-to-peak limited frequencj' representative signal, and noise
coring said peak-to-peak limited frequency representative signal;

an output amplifier (34) having an input coupled to the output
of said driver amplifier and an output coupled to a scanning velocity
modulating means. (26) for energizing said scanning velocity
modulating means in accordance with said limited and noise cored
frequency ' representative signal.

22. Scanning velocity modulating apparatus compnsmg

a source of an input video signal (Y);

means (31) for generating a signal (VDF) representative of the
frequency of said video signal;

a differential amplifier (32) responsive to said frequency
representative signal for providing a peak-to-peak amplitude limited
frequency representative output signal (VLIM), said amplifier
including first (51) and second (52) transistors differentially coupled
to each other at their emitter electrodes via a gain degenerating
impedance;

an amplitude-controllable current source arrangement (17)
coupled to said emitter electrodes;

an output amplifier (34) responsive to said amplitude limited
frequency representative signal for energizing a scanning velocity
modulating means (26) for modulating the scanning velocity of an
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electron beam in a picture tube; and

a source (118) of a variable control signal coupled to said
current source arrangemént (117) for controlling the amplitude of
said amplitude limited frequency representative signal (VLIM) in
accordance with the variable control sxgnal

23. Scanning velocity modulating apparatus comprising:

a source of an input video signal (Y);

means (31) for generating a signal representative of the
frequency of said video signal;

a differential amplifier (32) responsive to said frequency
representative signal for providing a peak-to-peak amplitude limited
frequency representative output signal (VLIM), said amplifier
including first (51) and second tramsistors differentially coupled to
each other at their emitter electrodes;

an output amplifier (34) responsive to said amplitude limited
frequency representative output signal for energizing a scanning
velocity modulating means (26) for modulating the scanmng velocity
of an electron beam in a picture -tube;

means (33) interposed between said differential amplifier (32)
and said scanning velocity modulating means (26).for noise coring
said amplitude limited - frequency -representative signal; and

means (62, 63) coupled to said differential amplifier for
degenerating the gain of said differential amphfier before amphtude
limiting is reached to enable said noise coring means to operate on a
gain degenerated signal.
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