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signal- provided by an auxiliary video 1 5 signal source within a |&rge or
mai n picture corresponding to ap{élgegfstﬁqhvgﬁﬁghded by a main signal
source. In a television receive i gnal source nmay be the
primary Buner The invention concerns a beam current.limiting

arrangement for a television receiver ‘or monitor with provisions
for displaying a small or auxiliary picture within a big or main
picture within the same image, e.g., in a so-called picture-in-
picture configuration. |
10
Background of the Invention
Some- television receivers and monitors have so-called
"picture-in-picture” .(PIP) provisions for displaying a small picture
corresponding to a video signal provided by an auxiliary video
15 signal source within a large or main picture corresponding to a
video signal provided by a main signal source. In a television
receiver, the main video signal source may be the primary tuner
of the television receiver and the auxiliary video signal source
may be a second tuner included within the television receiver
20 itself or within an external VCR coupled to the television receiver,
or some other composite video signal source such as a VCR.
Television receivers and monitors usually include a
beam current limiting (BCL) arrangement which controls contrast
andfor the brightness characteristics of the video signals coupled
25 to the picture tube in order to limit the beam current drawn by
R the picture tube. Beam current limiting is also referred to in the
' " art as automatic beam limiting (ABL). The purpose of a BCL
arrangement is to ensure that excessive beam currents, which
may cause so-called "white spot blooming” and which -may also
30 cause damage to the picture tube, are not produced. A BCL |
arrangement senses the average current drawn by the picture
tube from the high voltage transformer which supplies high
operating voltages to the picture tube. Usually, the BCL
arrangement generates a control signal for reducing the gain of
35 the video signal processing channel to thereby reduce the peak-
to-peak amplitude of the video signals coupled to the picture tube
when the level of the beam current exceeds a predetermined
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NON-LINEAR PROCESSINGy filed on May 6, 1991 for R.L. Lineberry

concerns a television system with both picture-in-picture and so
called non-linear "black stretch" signal processing provisions. A

10 non-linear "black-stretch" signal processing section operates to
control the amplitudes of relatively low level video signals
between black and a grey level in response to the average video
signal level (sometimes referred to as the average picture level or
simply as APL). More specifically, the amplitudes of low level

15 video signals are increased for relatively dark scenes (i.e., scénes
having low APL) and are relatively decreased for brighter scenes
(i.e., scenes having h_ig_her APL). In the receiver described in the
Lineberry patent application, the non-linear "black-stretch" signal
. processing operation is disabled during the PIP mode of operation

20 while the small picture is being displayed. As a result, image
details of dark scenés of the small picture will not be lost because
of the reduction of the amplitudes of low level video signals by
the "black-stretch" section in response to a high APL of bright
scenes of the big plcture '

25
' Summary of the Invention _

An aspect of the invention concerns the recognition
that while BCL, arrangements are usually thought to operate to
inhibit excessive beam currents and are therefore normally

30 inoperative, the operation of a BCL arrangement may adversely
affect the visibility of the small picture produced by a television
receiver or monitor with PIP provisions. For example, in large
screen television receivers and monitors, the nominal gain of a
video channel may be set to a relatively high level in order to

35 maintain a relatively high average image brightness. In such
situations, the BCL arrangement will be operative during a
significant amount of time even with “"normal" video signals and
will reduce the contrast of a small picture which is inserted within
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portions of "video signals, BCL contrast reduction affects the entire
amplitude range of the video signals. Thus, the operation of the
BCL arrangement tends to reduce the visibility of the small
picture. Accordingly, another aspect of the invention concerns the
recognition of the desirability of modifying the operation of the
BCL arrangement during the time interval in which the small

. picture is being displayed to avoid unnecessary degradation of the

15

20

small picture. This is made possible because the contribution of
the small plcture to the average beam current is small considering

. the relative sizes of the main and small pictures..

Still another aspect of the invention concerns a
particular arrangement of apparatus for modifying the operation
of the BCL arrangement during the time interval in which the
small picture is being displayed.

A further aspect of the invention concerns the
recognition that the manner in which the operation of the BCL
arrangement is modified while the small picture is being
displayed should not substantially affect the operation of the BCL

| arrangement while the big picture is being displayed. A still

25

30

35

further aspect of the invention concerns a particular arrangement
for accomplishing the ‘latter.

Brief Description of the Drawing

The above referred to and other aspects of the
invention will be described with reference to an embodiment of
the invention shown in the accompanying Drawing in which:

Figure 1 is a schematic diagram, partially in block
form, of a television receiver including a PIP 'system and a BCL
arrangement constructed in accordance with the invention;

Figure la is a block diagram of an implementation of a
PIP system which may be employed in the television receiver
shown in Figure 1; and
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The PIP televismn receiver shown in_Figure. 1 includes
a "main" video signal input section 1 which provides a "main”

10 composite video (MCV) signal including luminance, |
synchronization and modulated chrominance components and an
auxiliary video signal input section 3 which providés an auxiliary
composite- video (ACV) signal. Either one or both of main auxiliary
video input sections 1 and 3 may comprise a tuner, IF and

15 demodulator section for deriving a baseband composite video
signal from a received RF television signal or simply a baseband
composite video signal ihput ‘'section to which a video cassette
recorder, video disc player or other video signal source may be
connected. The MCV and ACV signals are coupled to a PIP

20 processing section 5. PIP processing section 5 produces a
combined baseband luminance signal (Y) and a combined
modulated chrominance signal (C) at respective outputs. . In a PIP
mode of operation, the combined Y and C signals represent a main
or a big picture and auxiliary or small picture inserted within the

25 main picture. A PIP mode of operation is selected in response to a
control ‘'signal generated by a receiver control unit 7 in response to
a user initiated command entered via a remote control unit (not
shown). The MCV or ACV may be selectively exchanged to serve
as the signals from which the main and small pictures are derived.

30 In a normal or non-PIP mode of operation, the auxiliary or small

~ picture is eliminated and only the main or big picture is displayed.
A block diagram of an implementation of PIP
processor 5 is shown in Figure 1a. As shown in Figure la, PIP
processor 5 includes an input switch 5-1 which selects one of the

35 MCV or ACV signals coupled to its inputs for the big picture and
the other signal for the small picture. Switch 5-1 is controlled by
a control unit 5-3 which receives digital PIP control words, in
serial format, from receiver control unit 7 (shown in Figure 1).
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i nserted 5V t ghfominance (CB) signal components corresponding to the big
picture and a Y/C separator 5-7 coupled to the other outpit of
input switch 5-1 provides separated luminance (YS) and
chrominance (CS) signal compbnents corresponding to the small
picture. The YB and CB output signals of Y/C separator 5-1 are

10 coupled to respective inputs of an output switch 5-9.

The YS output signal of Y/C separator 5-7 is coupled
directly to a digital picture compressor 5-11. The CS output signal
of Y/C separator 5-7 is demodulated in a color demodulator 5-13
to produce color difference (US and VS) signals. The US and VS

15 signals are also coupled to digital picture compressor 5-11.
Picture compressor 5-11 includes a memory and compresses each
of signal components it receives in the vertical direction by
deleting lines and in the horizontal direction by deleting pixels to
form a compressed luminance component (CYS) and two

20 compressed color difference signals (CUS and CVS) corresponding
to thé small picture. The compressed signals are stored in the
memory of digital compressor 5-1 and "read-out” of the memory
in synchronism with horizontal-rate and vertical-rate sync pulses
genefated by deflection units of the receiver (shown in Figure 1)

25 at the appropriate time under the control of PIP control unit 5-3
in order to properly position the small picture relative to the big
picture. A color modulator 5-15 modulates the compressed color
difference signals (CUS and CVS) onto a color subcarrier to form
the chrominance signal (CCS) for the small picture.

30 The CYS and CCS signals are coupled to respective
inputs of output switch 5-9. PIP control unit 5-3 generates a
"fast” (video rate) switching (FS) signal which controls switch 5-9
so that small picture video signals CYS and CCS are substituted for
the big picture video signals YB and CB at the proper time to form

35 the combined Y and C outpixt signals of PIP processor 5. '

Returning to Figure 1, the luminance output signal (Y)
of PIP processor 5 is cdupled to a luminance signal processing unit
which performs signal processing 'operations such as peaking and
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picture t§ thprecessaye dporationsr such ias soldrl demsdulationg and color
| saturation and tint and produces red, green and blue color
difference (r-Y, the g-Y and b-Y) signals. The r-Y, g-Y and b-Y
signals are coupled to matrix 10. Matrix 10 combines the Y signal
with the r-Y, g-Y and b-Y signals to produce low level red, green
10 and blue color (r, g, b) signals.
The r, g and b signals are applied to respective
contrast sections 13r, 13g and 13b. The output signals of contrast
sections 13r, 13g and 13b are coupled to respective brightness
B sections 15r, 15g and 15b. The output signals of brightness
15 sections 15r, 15g and 15b are coupled to respective picture tube
drivers 17r, 17g and 17b which produce high level red, green and
blue drive (R,G, and B) signals. The R, G and B signals are coupled
to respective electron guns of a picture tube 19. Contrast sections
13r, 13g and 13b control the peak-to-peak amplitude of the R, G
20 and B signals coupled to picture tube 19. Brightness sections 15r,
15g and 15b control the DC level of the R, G and B signals.
The Y output of PIP processor 5 is also coupled to.a
synchronization ("sync") separator 21 which derives horizontal
and vertical sync signals. The horizontal sync signal is coupled to
- 25 a horizontal deflection section 23 which supplies horizontal
> deflection signals to deflection coils 25 associated with the picture
' tube 19. The vertical sync signal is cbupled to a vertical deflection
section 27 which supplies vertical deflection signals to deflection
coils 25. The horizontal deflection signals are also coupled to a
30 high voltage section 29 which supplies high operating voltages to
| picture tube 19. .
 While various ones of the sections described above are
shown separately, they may be incorporated in one or more
integrated circuits (ICs). For example, luminance signal processing
35 section 9, chrominance signal prbcessing section 11, sync '
separator 21 and portions of deflection sections 23 and 27 may
comprise respective sections of a TA8680 IC available from
Toshiba Corporation. Matrix 10, contrast sections 13r, 13g and

‘"his Sheet Has Been, Replaced 1

o [




3

the relative sizes of the main and small pictures. 15 Still
anot her aspecf of the invention concerns a.particular arrangenent, of e ee
appdratus for nodifying the operation of the BCL grr ROAMG4HUring the -

r

time interval in which the small picture ig beI ng di spl.ayed. A furthér <-¢
aspect of the invention concerns the 20 rrecogni ticon ‘that t h¥ < n®rfrter i A° ~7°

\mfnr te hfsogelrsﬁat ' Rfl?goﬁ hﬁ%%s@étﬁ&mqmnt15§tdﬂa|d:1f5bednm9| t6mipiizesmal |
Pl otare s D I el AR SR R S0 SplsPld b TR 0" ©
furt_helr_ aﬁ?ﬁ@?%oﬂﬁn .nvention, concerns a partlcul ar arrangenent 25 for
el erred 1o and ot her a5 aRpifitn 5 ETPRbiahlind HefBR S 2e000eR 0 T,
ref er enceSt o comteolbaditndnicontrodd varéousothei sacionswof the higleistomanyi ng
Drawing in ‘M}bﬁg‘iver such as contrast sections 13r, 13g and 13b and brightness .
sections 15r, 15g and 15b in response command signals initiated
by a user via a remote control unit (not shown). Control unit 7
includes a microprocessor operating under the control of a stored
10 program. For contrast sections 13r, 13g and 13b and brightness
sections 151, 15g and 15b contiol unit 7 generates respective
pulse signals encoded in binary rate or pulse width format in
- accordance with the user's specification. = The pulse signals are
filtered to produce respective analog contrast and brightness
15 control signals. :
The contrast control pulse signal is coupled via an
~ emitter-follower configured NPN transistor 31 to a low pass filter
33 including a series-connected resistor 35 and a shunt-connected
- capacitor 37. The contrast control analog signal is developed
20 across capacitor 37 and coupled to respective contrast control
inputs of contrast sections 13r, 13g and 13b through a switching
arrangement provided in accordance with an aspect of the present
invention, as will be described in detail below. The brightness
. control analog signdl for brightness sections 15r, 15g and 15b is
25 generated in a similar manner by an arrangeinent including a
low-pass filter arrangement 39 in response to a brightness control
pulse signal generated by control unit 7.
As earlier noted, it is desirable to limit the electron
beam current in order to prevent "white spot blooming". To this |
30 end, in the television receiver shown in Figure. 1, a beam current
limiting (BCL) section 41 monitors the average current drawn by
the picture tube from high voltage i)ower supply 29 and, in
response, generates control signals for reducing the contrast and
brightness of the reproduced images when the beam current
35 exceeds a predetermined threshold. U.S. Patent 4,167,025 entitled
AUTOMATIC PEAK BEAM CURRENT LIMITER by D.H. Willis, issued
on September 4, 1979 discloses a suitable arrangement for BCL
section 41. It is desirable to reduce the contrast of the image

This Sheet Has Been RTlaced 1

AW




Figure 1 is a schematic di agram partially in block form of a television
recei ver incldding“a PIP systemand a BCL arrangemgnt cqnstructed,jn

accordance W th the invention; Figure la is:-a~block Raw o of7an
i npl enentation of a 3 5 PIP system which may-be ®ngl qyed-in ghe.s °

tel evision receiver shown in Figure 1l; and - 4 Figure<2-is a*schematic
di agram par tyefbte/ teluing kthfeoruﬂ%tvftilﬁweott fheVina g BEGsEeEoattayn in

Figure 1, nodified in acc%gdanc

Figures 1 an®hADgERcate S

anof hegl aspect of the invention.

gclyely| Jessenotiseable, 1o ¥ieweri #haR; o by the

same ref er endsrighmess schiiegey. | FHiDesequentiabnopdration s agstablished by

5

10

15

20

25

30

35

threshold devices associated with BCL unit 41 which are
represented in Figure 1 by diodes 43 and 45. The BCL contrast
and brightness control signals generated by BCL section 41 are
coupled to respective ones of contrast control voltage filter 33 and
brightness control voltage filter 39. In the exemplary
embodiment, BCL brightness reduction is considered an
"emergency” measure and therefore rarely occurs excépt when
the beam current is exceptionally high.

In addition to the average beam current responsive

beam current limiting provided by BCL section 41, the peak drive

level is limited to a predetermined value since electron beam spot
size expands non-linearly at higher beam current amplitudes.
This is accomplished by sensing the peak of a signal

representative of the luminance component of the image produced
by picture tube 19. Specifically, a combining circuit 47 combines
(e.g., adds) the processed r, g and b color signals produced by
brightness sections 151, 15g and 15b to produce a signal
representative of the luminance component of the displayed
image. The output signal of combining circuit 47 is coupled to a
white peak detector 49 which detects the peak of the white-going

“portion of the luminance representative signal provided by the

combining circuit ‘47. The white-peak representative output
signal of peak detector 49 is coupled to a threshold comparator 50
which generates a control signal for reducing the contrast of the
reproduced image when the detected white-peak exceeds a
predetermined threshold. The contrast control signal produced by
comparator 50 is coupled by an emitter-follower configured PNP
transistor 51 to filter capacitor 37 of contrast control voltage filter
33 where it is filtered and combined with the user responsive and
BCL contrast control signals to form a combined contrast control
signal. The combined contrast control signal is coupled to
respective contrast control inputs of contrast sections 13r, 13g and
13b. The white-peak responding arrangement operates to reduce
the amplitudes of the r, g and b signals when their combination
corresponds to an excessively peak white image. Such automatic
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the conbined Y and C signalsre
Figure 1 may be constructed in a manner similar to RCA brand

name television receivers employing CTC-169 electronic chassis
described in the publications entitled "RCA/GE Color Television _
10 Basic Service Data CTC 169 (DV)" and "The CTC 168/169 Technical
Training Manual", both published in 1990 by Thomson Consumer
Electronics, Inc., Indianapolis, Indiana. :
In-the television shown in Figure 1, the nominal gain
of the video channels which produce the R, G and B signals
15 coupled to picture tube 19 is set relatively high in order to
produce high contrast images and therefore subjectively bright
images. As earlier noted, under such conditions BCL section 41
will operate to reduce image contrast during a significant amount
of time during the reception of normal program material. This
20 operation may be detrimental to the visibility of the small picture
because the small picture undergoes the same contrast reduction
as the big picture. The detrimental effect of contrast BCL
operation occurs independently of whether the average picture
level of the. small picture is low or high because the small picture
25 contributes very little to the “average beam current due to the
relatively small area of the small picture compared to the big
picture. The remaining portion of the televisicn receiver shown in
Figure 1 concerns an arrangement constructed in accordance with
an aspect of the invention for inhibiting BCL contrast reduction
30 during the time that the small picture is being displayed.

The arrangement for inhibiting BCL contrast reduction
during the time interval in which the small picture is being
displayed includes a switching section 53 coupled between the
'c_om:rast control output (diode 43) of BCL section 41 and the

35 contrast control inputs of contrast sections 13r, 13g and ‘13b.
Switching section 53 cémprises a diode 55 connected in series
between filter capacitor 37 of contrast control voltage filter 33
and the contrast control inputs of contrast sections 13r, 13g and
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unit 7 (shown™i
transistor 31. The output signal of auxiliary contrast control filter

63 developed across filter capacitor 67 is coupled to the junction
of resistor 57 and the anode of diode 59 via an emitter-follower

10 configured PNP transistor 69. Emitter-follower configured PNP
transistor 69, which utilizes resistor 57 as its load resistor, also
comprises a ‘part of switching section 53. Second or auxiliary filter
63 develops a-second or auxiliary analog contrast control voltage
representative of the user's contrast control preference. The

15 auxiliary contrast control voltage has substantially the same level
as that portion of the first or main contrast control voltage
developed across capacitor 37 which represents the user's:
contrast control preference (without contribution from BCL section
41 and white-peak detector 49). _

20 In operation, while the big picture is being displayed,
~ diode 55 is forward biased and therefore conductive, and diodes
59 and 61 and transistor 69 are reverse biased and therefore

non-conductive by virtue of the relatively low level (é.g.,
approximately 0 volts) of the FS signal and the relatively high

25 level of main control voltage ‘developed across capacitor 37. As a
result, the main control voltage, which corresponds to the
combination of the user responsive contrast control signal, the BCL
control signal and the automatic contrast control signal, is coupled
to the control inputs of contrast sections 13r, 13g and 13b.

30 However, while the small picture is being displayed, the level of

~ the FS signal is a relatively high (e.g., +12 volts). This. causes

diodes 59 and 61 and transistor 69 to be forward biased and
therefore rendered conductive and diode 55 to be reverse-biased
and therefore rendered non-conductive. As a result, the main

35 control signal, including the BCL and automatic contrast control
contributions, is decoupled from the control inputs of contrast
sections 13r, 13g and 13b and the auxiliary control signal,
representing only the user's contrast control preference, is
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5 The digital control words also control the |location and size of the snall
picture. AY/C separator 5-5 having an input coupled to one output of |nput

swifch 5-1 provides separated |umi nance (YB). apd 5.° dtffﬂnﬁﬁaéfbe {CB) S|rgnalr .
conponents corresponding to the big picture ang a &/ ¢ separatod 5-& eoupl-ed o
to the other output of input switch 5-1 pravi dés sepdrdted | undaahce (YS} cree

| $Rcei ggr g?dnggaau(@%to;twaiom@pw hs@gmywmbmmlt gettiensnEdd, P3gture.
respective i ﬁﬂat éa e VA?]S@ 9 Wé’%sdﬁﬁi? é? s"i’@f@phﬁq’”@%
separ at or 5- inlepposqniomd tdltlmctliaye-tmnntedl finctiomiaft M&’ch’mﬂﬁ&ﬂ‘oﬁ% 11. The
CS Qutput si gRpdisatéd fOEPHE Foltasd drop!HROH Ahed babe nfible?” jeifEmOH! 2t OF
5 of transistor 69. The voltage drop across diode 61 substantially
matches the voltage drop across diode 55 and therefore aids in
equalizing the auxiliary contrast control voltage with that portion
of the main contrast control voltage which represents the user's
contrast control preference. In this manner, BCL contrast _
10 reduction which might otherwise reduce the visibility of the small
picture is avoided.

It is noted that while the BCL operation is disabled
during the time interval in which the small picture is being
displayed, the main control voltage developed across filter

15 capacitor 37 of main low pass filter 33 continues to be responsive
to the average beam current drawn by picture tube 19 throughout
the entire image interval, including the time interval in which the
small picture is being displayed. Accordingly, the BCL control
signal for the big picture is not disturbed and continues to

20 represent the beam current drawn for the entire image.

In the arrangement shown in Figure. 1, both the BCL
and automatic contrast reduction operations are disabled while
the small picture is being displayed. However; it may be desirable
to .prow}ide for some beam current limiting action in response to

25 excessive peak-white’ video signals because the beam current
increases nonlinearly in response to high level video signals.
Accordingly, the arrangement shown -i,n Figure 2 includes
provisions for maintaining the peak-white automatic contrast
control reduction operation while the small picture is being

30 displayed. Specifically, an additional emitter-follower configured
PNP transistor 71 is coupled between the output of comparator 50
and the junction of resistor 65 and capacitor 67 of auxiliary low
pass filter 63. As a result, the automatic contrast control voltage
generated by white peak detector 49 will be coupled to the

35 control inputs of contrast sections 13r, 13g and 13b, together with
the auxiliary control voltage representative of the user's contrast
control preference, while the small picture is being displayed.

_/
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to produce col or difference (US and VS) signals. The US and VS 15 signal s
are al so couplied to digital picture conpressor 5-11. Picture conpr essor .
5-11 includes a nenory and conpresses each of Si gnaf’.gqjmog@mﬁ f“receiVes”’

in the vertical direction by deleting lines.;and in:thg horiczont al dfrec’t..lfén .
by deleting pixels to forma conpressed Iunfnartce Corpohent (C¥Shkeand twe 2 cer

0 conpressed col or dlfmrgimma& yOngd SafrehiFemetlt ey o arRefiBedd fop t he

igarrlplreglsgﬁ u[__)_l}méla c%ng essed naI s _are itortfeé'yh%%l gﬁ?%% of digital
hori zont al - r a¢usrrent! dramri dzy -a qnetmvnmhmlcﬁ'ea @iaermmdsmemeﬁhduﬂmgn unlht S
oo S B (RS BBy e frddIyPRIREY AL g B
_picture rél at18vbemg tdiépkaygdps@tt!naé the mlbﬂltm)amtkcosnmulmmmm@s t he
conpressed cohgy siffder eng ethel gp@ﬂe& nfeht) wHikR Ba§Oh&n subcarrier
to formthe Cé]es%nr}l;]c%(:gnglg abotglcc? thfeo rbe:tame csilrltraelr{t rés%ol;lrsfve and video
' signal responsive automatic contrast control sections are disabled
and a fixed control signal, preferably corresponding to the user's
10 contrast control preference, is substituted for the variable control
signal generated by the beam. current limiting section.

- It will be appreciated by those skilled in the art that
other related measures for improving the visibility of the small
picture may additionally or alternatively be ‘employed.  For

15 example, the contrast may actually be increased during thé time
period in which the small picture is being displayed. In addition,
in the described television system, the disabling arrangement is
only associated with the contrast control section of the receiver

- because it is assumed that brightness beam limiting rarely occurs

20 except at exceptionally high beam currents. However, in other
television system in which brightness beam current limiting may
occur more frequently, it may be desirable to employ an
arrangement similar to the one described with respect to the
contrast BCL section for disabling the brightness BCL section.

25 Further, while an auxiliary or second filter is provided for

e generating an auxiliary contrast control signal which is substltuted

- for the main control signal, it is possible to dispense with such an

auxiliary filter in configurations in which the contrast control
pulse signal and BCL contrast control signal are not filtered by the

30 'same filter capacitor but are rather filtered by separate filter
capacitors and the resulting filtered control signals are combined.
In that case, it is necessary only to decouple the BCL contrast
control _signél filter from the combining section while the small
picture is being displayed. Still further, while the disabling

35 arrangement has been described with respect to a PIP system in

' which a small picture is inserted within a bigger picture the
disabling arrangement is also applicable to a system in which a
small picture is located in other positions with respe'ct to a large

Sheet Has Been Reﬁaced

. \\ll\l\\\lll\\\\\l\l\ |

]



30 ~ The CYS and CCS signals are coupled to respective i nputs of
output switch’5-9. "PIP control unit 5-3 generates a "fast" (video rate)

swi t'ching (FS) signal which controls switch.5:9 sa t'IREABH,41Di ctre vi'dee -
signals CYS and CCS are substituted for the Big pictire.Video &igndls YBer
and CB at the proper tine to form3 5 the conbi ned..Y dnd C owliepeileesi gnakS ceec-
of PIP procegsieturd, siehussiadjadent Rogartiglpidtine inrd sencalleditROP signal ()

perform. i ordtenre QNG 6 sidufe), Lot lrauShI BRI, Sty [one o7
"bl ack- st r et giresenntinventiohbasubgem desgribedoin | tennsant ediseghatiepr d¥PSsi ng
(‘;P' FDI g :OfOgg;{go‘rigbebli)siarclgﬁ%f'egv%ﬂtion-résuﬁh Al WNaSed! 3l pPofeLHbnS tﬁﬂ?' (O
5 of television system employing separate picture tubes for red,
green and blue images. The use of the invention in projection
television systems is particularly advantageous since projection
systems tend to be operated with exceptional high video channel
gains to maintain a relatively high average picture brightness.
10 This tends to cause the BCL arrangement to be operative during
even more significant amounts of time. It is further noted that
-the present invention may also be employed in a television
monitor system which does not include a tuner. These and other
modifications are considered to be within the scope of the present
15 invention defined by the following claims.
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to a chrom nance signal processing unit 11 which performs signal 5
processi ng operations such as color denodul ation, and col or saturation and
tint and produces red, green and bl ue col or dlfference (r-YRChAe36;412nd .

b-Y) signals. The r m mlgnalsare coup{edto makrix, 10 'I\/atfrng
10 conbines the Y s m‘m‘ \mmml “Y g-Y arid beY elgnal S te produce Jowr, .,
| evel redglgjlﬁgn 1 0* afd bl u® cblor (r, g, B) sighals.” The r g and b
signals are app ied to respective contrast sections 13r, 13g and 13b. The

out put signals of contrast sections 13r, 13g and 13b are coupled to
respective brightnesls sActtelvvissﬂ:ﬁrsysiém gothpifsing:The out put signals of

Cube orivers 17 Sec%ﬁﬁ@?ﬂ‘fﬁﬁ@“#ﬁﬁ@“ﬁr e P P, 606 51 e

drive {R ®idemdsiBnalsi goupled ThetR, G and B signals are coupled to

e e o5 o 38 oo IRl d NI siERRE ks 10
(13) for cong-ollmg a charactenstlc of said video signals coupled to
said picture tube in response to a characteristic control signal;

- means (7,31,33,41,47-51), including a beam current
10 limiting (BCL) arrangement (41) responsive to the beam current
drawn by said picture tube, for generating said characteristic control
signal; and '
| means (5) responsive to a main video signal (MCV) and to

F an auxiliary video signal (ACV) and coupled to said video signal -

S processing channel for causing a main picture and an auxiliary
smaller picture to be displayed within the same image, said means
for causing said main and auxiliary pictures to be displayed
generating a signal (FS) indicative of the time interval in which said
auxiliary picture is displayed; characterized by

20 means (53,63) coupled to said BCL arrangement and

' responsive to said signal indicative of the time interval said auxiliary
picture is displayed for modifying the operation of said BCL
arrangement during the time interval said auxlhary picture is

displayed.
25 _
2. The television system defined in Claim 1, further
characterized in that: ' ' _
said BCL arrangement generates a BCL . control signal from
which said characteristic control signal is derived; and
30 said means for modifying includes means (55) for
- selectively inhibiting said means for controlling said characteristic of
said video signals coupled to said picture tube “from responding to
said BCL control signal during the time interval in which said
auxiliary picture is displayed.
35
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20 and B si__gnmto iil cture tube 19. Brightness sections 15r, 15g

and 15b gontriol th \m‘ e R Gand B signals. The Y output of PI P

processor 5 is al\ m ynchroni zatjson (“s5ynt™) sePLAr 86,4117 <~ .
whi ch derives hor alL ad verti cal sync; si gnal 8. :The thqri zbpntal® syn'c,, .
signal is coupled to 25 a horizontal def{ection®sgctian 23.Mi.Eh. suppl.des..

horizontal deflectio8.siTialtelevisidal bystemodefineds i Clasmo @, afurthesi t h t he
pi cture tu@ﬁaf]a[%teﬁggd]\’%tﬂﬁ? sync signal is coupled to a vertical
ec i€

defl ection™s Ion Cp‘pﬁ)zlles vertical deflection signals to
defl ection coils 25. Saide meany difu3l) dor| generating §aid scharactarissiccoupl ed to

a 30  hi ghon@bl ogt nﬁpqhbﬁmes9 D £ E p@d&émﬁgganog&agﬁr{gg d& frdges to

pi ctur I'e var| S ones o e sect 83 rﬁg ove are
shown pa$1£ﬂ’éi an h@'}F% ifREoFQPHIBg $3doAddiio reonﬁpégﬁlgp |
circuits (with safd)rBeXamhesoll signabneederigeadaid’ okaasteristic Tontwit i on 9,
chroni nancg_si gnal Jrocessing section 11, sync

sigha

said means for modifying includes means (57-61,63,69)
for substituting a substitute control signal for said characteristic
10 control signal during the time interval in which said auxiliary picture

is displayed.

4., The television system defined in Claim 3, further
characterized in that:
15 said substitute control 31gnal is substanually equal to said
additional control signal.

5. The telev1smn system defined in Claim 4, further
characterized in that:
20 ~ said additional control signal is adjustable in accordance
- with a user's preference for said characteristic.

6. The television system defined in Claim 5, further

~~ characterized in that:

25 said means for generating said additional control signal
includes a source of pulse signals (7) encoded in accordance with the
user's preference, and a first filter (33) for filtering said pulse signal
to produce said additional signal; _

| said means (35) for combining said additional control

30 signal and said BCL control signal includes a portion of said first

filter; and ) | : |
said means for subsiituiiné includes a second filter (63)
for filtering said pulse signal to produce said substitute signal.

35
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separator 21 and poriions of deflection sections 23 and 27 nmay conprise

respecti ve s_eé-t I on 1y ﬂm“‘mavai | abl e from Toshi ba Corporation.
Matrix 10, Contraiﬂ!ﬂmm‘\m 3g and . 7:13h, "and’bri ghROPsSEHEALLFONs -,
15r, 15g and 15b n conpri e rfespective sectipns of ca TA7730 JCalsq <.,i .-
avai |l abl e from Toshi ba Corporation. In addition to RFR/processing: sectiop .2..

5, receiver 5 contrdl. uhe televisiom!systeri defined Har Cigieh | DN Fukthet he

t el evi si on | ontrast sections 13r, 13g and 13b and.
bri ght ness éh%%?#%ﬁfsze?;fip ?@ tc‘and 15b in response command signals initiated

by a user via a renotsdidoBClolarrangenientt geterates. aCBGL atontrolt sigriaicfroges a
M cropr ocesFRichORAId ! EHitatfetRtict Ronfd! §ighalfis 2d&li0EE and
5 said means for modifying includes means (57-61,63,69)
for substituting a substitute control signal for said characteristic
control signal during the time interval in which said auxiliary picture
is displayed.

10 8. The television system defined in Claim 1, further
characterized in that:
said video signal processing channel includes means (13)
for conmtrolling the peak-to-peak amplitude of said video signals
2 coupled to said picture tube and thereby the contrast of images
15 produced by said picture tube;
said means for generating a characteristic control signal
includes means (47-51) for generating a contrast characteristic
control signal for controlling the peak-to-peak amplitude of said
. video signals coupled to said picture tube;

20 : said BCL arrangement (41) generates a BCL contrast
control signal from which said contrast characteristic control signal is
derived; and _ |

said means for modifying includes means (55) for
. inhjbiting said means for controlling the peak-to-peak amplitude of

25 said video signals coupled to said picture tube from responding to
said BCL contrast control signal during the time interval in which
said auxiliary picture is displayed.

9. The television system defined in Claim 1, further

30 . characterized in that:

o said video signal processing channel includes means (13)
for controlling the peak-to-peak amplftude of said video signals
coupled to said picture tube and thereby the contrast of images _
produced by said picture tube, and means (15) for controlling the DC

35 level of said video signals coupled to said picture tube and thereby
the brightness of images produced by said picture tube;

16
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10 program For c rast sections 13r, 13g and 13b and brightness

sections /15r, 15g &n 7 generates respective pul se S|gnals
encoded .i'n bi nary raﬂ@@ “mm“ format jmn accopdance WRECATR6,4328F s "
specification. The p ¢Sl gnaks are filtered o frofluce respécti vé anéLo.g e

contrast and brightness 15 control 5|gnalf . Thegenttast casftrdl..pul se." ccece
signal is dclapine® \d(mtmuedm tter-foll owner conflgured NPN transistor 31 to a

-l ow pass filter 33'i C .
shunf connect ed caparc]% h@n@ E&r c%eﬁ&%fc%n& iaeziaﬁ?{c %%n%tr%)gl §1%nal
devel oped docludesy Jgeearspd-58) for mewmg el Q@ﬁ&ﬁp@b@r&@el&sﬁ?r ast
control i nRigntrell sEORdlr 36¢ SGNEOINIE Jeﬁé @-gfétaikg?niﬂiﬁ%hof §iidt chi ng,

2s" i ' 3bo viBes, Figaas Ppoé‘&i%&if’%ﬂéﬁmwebm Bon s dneait (30) 0kl og of anal
for bright nenerstngi arbrightesd mrsl $fgnal Sfo%coﬁ‘lﬁ@l&frﬁg qHe i DG 16véll lofir
manner by Fid viddd® g?é}}ale ”&Adﬁ%&% said picture tube;
said BCL arrangement (41) generates a BCL contrast
control signal (43) from which said contrast characteristic control
10 signal is derived, and a brightness BCL control signal (45) from which
said brightness characteristic is derived; and
said means for modifying includes means (55) for
inhibiting said means for controlling the peak-to-peak amplitude of
83 said video sigﬂals coupled to said picture tube from responding to
" 15 said BCL contrast control signal but does not inhibit said means for
controlling the DC level of said video signals coupled to said picture
tube from responding to said BCL brightness control signal during the
time interval in which said auxiliary picture is displayed.

20 ' 10. The television system defined in Claim 1, further
charactenzed in that:
said BCL arrangement generates a BCL control signal from
which said characteristic control signal is derived in response to the
~ beam current drawn by said picture tube ; and
25 - said means for modifying includes means (55) for
inhibiting said means for controlling said characteristic of said video
signals coupled to said picture tube from responding to said BCL
control signal without disturbing the generation of said BCL control
signal in response to the beam current drawn by said picture tube
30 during the time interval in which said auxiliary picture is displayed.

e
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Iow— pass filter amponse to a brightness control pul se

si gnal generated by cont As earlier noted, it is desirable to

limt the el ectron ﬂ! order t 6. prevent " fwhhte spECAb%Mﬁ'g'r
To this 3 0 end, |s$|en receivér”showi ih Figure. <1, a"beam.: -’
current limting (B sectlon 41 nonitors-the avérrage CUr I eRfee dreawn byedhe ¢«

pi cture tube from hi ghl .voThageelpviston ssyspem d&fined, in ([ClaimpdOs durthener at es
control si ok :§c 9fzerdeq'dc'tﬁ' the contrast and brightness of the reproduced
| mges when eam curren exceeds a predeterm ned threshold. U S
Patent 4, 167, 025 ent |sauddnmwvmn Gemerating Asaidurheracteristic Epontrob, H.

Wllis, isg lO'ingﬁﬂe THffang; g‘?)?% of | §6 %aﬁ:l %ﬂa&ﬁ@ﬂeﬁsﬁ'&r %Bﬂ&'&m for
BCL sec§| on, 41. f esira t’o reduce ? contr gfe
signal coup ed to sa1 means for controlling sa1 charactensuc of said

video signals coupled to said picture tube, said BCL control signal
being coupled to said means for storing; and
said means for modifying includes means (53) for
selectively decouplmg said storing means from said means for
10 controlling said characteristic of said video signals coupled to said
picture tube during the time interval in which said auxiliary picture
is displayed.

i 12. The television system defined in Claim 11, further
15 characterized in that:
said means for generating said characteristic control
. signal includes means (7,31) for generating an additional control
signal, said additional control signal being combined with said BCL
control signal by said means, for storing to derive said characteristic
20 control signal; and .
said means for modifying includes means (57-61,63,69)
for substituting a substitute control signal for said characteristic
control -signal during the time interval in which said auxiliary picture
is displayed. '
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8 before redu‘|C| ng the brightness of the image because contrast changes are
subj.ectivyely less not mt/s t han bri ghtness changes. This
sequent- al operation I‘Bﬂmml““ mm thrieshol d deévi s assgﬁé‘t%@‘*\ﬁl{h( .
BCL unit 41 which are & wepredented in Figurée 1 by di odes 43 and 45. “The .-

BCL contrast and brightness control signals génerat.€d.by BCL.&ection 41 aré..
coupl ed to respecti vd3oneFhoftelavisioas systent rdeffined imdgElaim tler fugthexnd

bri ght ness, &gﬁc | t.a0 1Iter 39. In the exenpl ary enbodi nent BCL
bri ght ness }r;e rt%%%&l g@cglnafsl dered an 10 "emerg enc]yd measur e and
§

therefore rarely occ6pid Bebparrangement gﬁ@&?ﬁ@%r&@@ onstebsigralal | y hi gh.
In addition to the a‘éﬁf@ﬁﬁe@ﬁé@o‘i“%&ﬁ@ﬁt{ RATE | MPardSRH Y rdiﬁlttrdl' m ting

B:g\éle?gmbg’éd‘%a?‘ﬁ@t R1E 4d§I &Sgb teg\égler"{ti‘?élean‘lléxﬁ&* aBn linearly

at hi gher benatrol signahtinarggpohselet®. said video signals coupled to said- picture
tube, and means (33,51) for coupling said BCL control signal and said
additional control signal to said means (13) for controlling said
characteristic of said video signals coupled to said picture tube, said

10 means for controlling said characteristic of said video signals coupled
to said picture tube normally responding to.both of said BCL and
additional control signals to limit the beam current drawn by said
picture tube; and

said means for modifying includes means (55) for

15 selectively inhibiting said means for controlling said characteristic of
said video signals coupled to said picture tube from responding to
said BCL control signal but does not inhibit said means for controlling
said characteristic of said video signals coupled to said picture tube
from responding to said additional control signal during the time

20 interval in which said auxiliary picture is displayed.

14. The television system defined in Claim 13, further-
characterized in that: '
‘ " said means for controlling said characteristic of said video
25 s1gnals coupled to said’ picture tube ‘controls the peak-to-peak
amplitude of said video signals; and
said means for generating said additional control signal
_includes a peak detector (49). |

I
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This is acconpl i shed—by—sensing—the—peak of a signal representative of the
| um nance conponent of the image uced by picture tube 19. Specifically,
a conbini g cifcuit || WL“I “iﬂ adds) the processed r, RCAn@6HEpiQr. -
signal s produced by P ¢ ctions- 15'r;, 16g and_15b t@ produge 3¢

signal representative of {he lunminance conponent of_therdjsplayedsipage.. .. .:

The output signal of cEy1bi ThEdietévigit sftent defitidddnt Claine,! Eunhek
detector 49 i ch detects the peak of the white-going portion of the
| um nance r %‘éﬁ?ﬁ‘épﬁvénsit | provided by the 25 conbining circuit 47.

;rhe wtmht e- Eeﬁlé r epr esesaiidt meansufquutgenegatimg osaide aharieterisibve aeontrol coupl ed
0o a thresha. 0 | ef@t @St a g : | : reduci ng -
the contrasttfd [@g‘ﬁ g%&iﬁ%e%#%&gggm 1(:? ﬁléa%é%%?gg ?A‘R??Q{‘}}ga alexceedsga
pr edet er i nembnttolestgrad. inTivespanser i tsaidniidep signats couplast d@ gardapicture
conparator Jgpks aqmi%egnfbs(;@); o Eéﬂbiﬁﬁﬂtg' QMR AdATfibAAT ROnBT Sigaasi st or
51 to filter capacitor 0 ontraait coptrol voltage fil.ter

with said BCL control signal to derive sai chiracteristic control

signal; and

said -means for modifying includes means (53) for
10 selectively decoupling said characteristic control signal from said
means for controlling said characteristic during the time interval in

which said auxiliary picture is displayed.

16. The television system defined in Claim 15, further
" 15 characterized in that: -
said means for controlling said characteristic of said video
signals coupled to said picture tube controls the peak-to-peak
amplitude of said video signals; and
said means for generating said additional control signal
20 includes a peak detector (49). | |

17. The television system defined in Claim 16, further
characterized in that: . : .
S said means (71,57-61,69) for modifying includes means
25 for selectively substituting said additional control signal for said
- characteristic control signal during the time interval in which said
auxiliary picture is displayed. ) |
18. The television system defined in Claim 1, further
30 characterized in that: '
said means for causing a main picture and an auxiliary
smaller picture to be displayed within thé same image causes said
auxiliary signal to be displayed within said main picture in a

"picture-in-picture” configuration.
35
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33 where it is filtered and conbi ned with the user responsi ve and BCL
contrast cont rol signals to forma conbined contrast control signal. The
conpi ned contrast control signal is coupled . tor3 -crespecti RCAS34ET . " .

¢ e

control inputs of contrast sections 13r, 13g-and I3b; The. whitte-péak “..c .
respondi ng arrangenent operates to reduce the anpltitudes, of tdie 459 ang b.< .-

si gnal s when their conbinati orAbstractspbnhe Diselvsarcessi vel y peak white
i mage. Such automatic 9 contrast control (which also may be called

"auto-pi x", "pix" being an abbreviation for "picture") prevents |oss of
detail sharpness in Hngtd igglor (tebevisiomrsystemudaving| pioturgrinpictuse

PReTs ! 19 1P SPUSRL, QAo H PRVURLES MRy BTN

5 'the operation of a beam current limiting gtBCL) section (41) while the
small picture is being displayed to prevent the visibility of the small
picture from being adversely affected. In an embodiment, a contrast
BCL control signal (43) is decoupled (55) from the contrast section,

- and a substitute control signal (61), at least approximating the user

10 responsive contrast control signal (7,31), is substituted (53) for it in
response to a switching signal (FS) which causes the small picture to
be inserted within the big picture. However, the BCL section
continues to be responsive to the beam current during the time
interval in which the small picture is displayed so that the BCL

15 contrast control signal accurately represents the contents of the
entire image. In addition, the operation of an automatic contrast
reduction section (47-50) which is responsive to a peak-white
representative video signal is also disabled during the time interval
in which the small picture is displayed. In an alternate embodiment

20 only the operation of the contrast BCL section is disabled, but the
operation of the automatic contrast control is maintained. If desired,
a brightness BCL control signal may also be decoupled from the
brightness section. '

r
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The teI evi sion receiver described so far with respect to Figure 1 may be
constructed in a nanner sinitar to RCA brand nane tel evision receivers [

enpl oyi ng @Tg;eetﬁgs&t,p&e Q) | c chassh gscfl}l ‘bed-in the publicatd ons entitled--

" RCA/ GE Col!: Basug 61\96 ‘Bata CTC-169 (DV)"- and @ Thé CTC -
168/ 169 Te Hg ng Nhnual" Rubl i shed i @ 1990 by eThomsori "'% -
Consuner c., Indlanap Indlana 'n Thé tel Vi si0n shéwn " "¢

_in.Figurell the nom nal gain of the V|deo channel s which produce the R, G
and B signals 15 coupled to picture tube 19 is set relatively high in.

order [O produce high cogirast 1nmages gnd-therefore subjectively bright
i mages} As earlier notedzunder such—cdnditions BCL section-41 will operate
to redpce-i mage congr ge ijgnkfi ¢ant armount of time during the.
receptf on of nornale atefrall Thig 20 operation nay be trimental
to the|vi @:t fause the small picture ¢inder goes
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as the big picture. The detrinmental effect of contrast BCL operation occurs
independeptlyjof whet her the average picture level of the small- picture is

| ow.or high because the snall pict g ccoptri hutes.very ljitle.to thé, . 7.
average beam current due to the'reEa MQLV smaf | gred of the shall ‘picture .-
conpared to the big picture. The r&iget fong ;portiorf Qf tthe tel gui sian cc reec
receiver shown in Figure 1 concerns an arrangenent constructed in

accordance with an aspect of the invention for inhibiting BCL contrast
reduction 3 0 during the tinme that the small picture is being displayed.

The arrangenent for inhibiting BCL contrast reduction during the time

interval in which the small picture is being displayed includes a switching
section 53 coupl ed baDween the c@trast control output (diode 43) of BCL
section 41 and the 854 contrast gpntrol inputs of contrast sections 13r,

13g and 13b. Switching section 53 conprises a diode 55 connected in.series

between filter capacitor 3Zﬁgf contrast control voltage filter 33
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aﬁd fhe cont r ast control

13b, _and a resistor

"fast" SWi kis el Ee%)1
di ode 55

filter

shunt - conn

» U

I nputs of contrast sections 13r,

13g and

10

and dIOdeS 59 and 61 connected in series between the
ut pukcRlgB.7ocessor 5 ‘and ‘the cat hptle. of ,

oA P

rles CONNBHEERG 0B 3 |
. coupled to t he output (emtter el ectrode) of
emtter-foll owner conflgured NPN transistor 31. The out put si gnal

of

also i nclvudascanisecond o 4duxiliary jomupass cer
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corrprl ses a part of switchin ﬁ% W AGEMENT orCauxifl i ary fil ter""”S‘S"“”
7 devel ops a second or auxil ag %‘6‘0‘2%? astiocaged & ol t age
representative of the user t RAged ot torpaged &acd. The 1 5
auxiliary contrast control gé“g(%?s paged thito i paged B.nd sanme | evel as t hat
portion of the first or ma Pelst %Rﬂﬁ d él.. to glaged)e...ddvel oped across
capacitor 37 which represe1ts the user's contg t. contrql preference

(wi thout contributi ctor 49). 20
PR E e

[ operan oyt L MRS s Toriard

Iy BROVISIONSor 69 aré

reverse biased and therefore non-conductive by virtue of the relatively | ow

| evel (e.g., approximately 0 vo 51 e "signal .and the relatively
hi gh 25 | evel of main control across capacitor 37. As a
result, the main contrdheyiivention weneernsosdr bgwndignte@tthmlbogbl nati on of

the user resppafpgemen®Nfor s telRRision ficdiver ofNtdAfter with provisions
for displaying a small or auxiliary picture within a big or main
picture within the same image, e.g., in a so-called plcture-m—
picture configuration. '
10

Background of the Invention
Some television receivers and monitors have so-called
"picture-in-picture"” .(PIP) provisions for displaying a small picture
corresponding to a video signal provided by an auxiliary video
15 signal source within a large or main picture corresponding to a-
video signal provided by a main signal source. In a television
receiver, the main video signal source may be the primary tuner
of the television receiver and the auxiliary video signal source
may be a second tuner included within the television receiver -
20 itself or within an external VCR coupled to the television receiver, /
or some other composite video signal source such as a VCR. . /
Television receivers and monitors usually include a
beam current limiting (BCL) arrangement which controls contrast
and/or the brightness characteristics of the video signals coupled
25 -to the picture tube in order to limit the beam current drawn by
the picture tube. Beam current limiting is also referred to in the
art as automatic beam limiting (ABL). The purpose of a BCL’
arrangement is to ensure that excessive beam currents, which
may cause so-called "white spot blooming” and which rriay also
30 cause damage to the picture tube, are not produced. A BCL
arrangement senses the average current drawn by the picture
tube from the high voltage transformer which supplies high
operating voltages to the picture tube. Usually, the BCL
arrangement generates a control signal for reducing the gain of
35 . the video signal processing channel to thereby reduce the peak-
to-peak amplitude of the video signals coupled to the picture tube
when the level of the beam current exceeds a predetermined
threshold. The peak-to-peak amplitude of the video signals is



control signal and the automatic contrast control signal, is coupled to the
2control inputs of contrast sections 13r, 13g and 13b. 30 However, while

the small picture is being displayed, the level of the FS signal is a

relatively high (e.g., +12 volts). This causes diodes 59 and 61 and

transistor 69 to be forward biased and 4 herefore rendered conductive and

di ode 55 to be reverse-biased and therefore rendered non-conductive. As a

lt, th t B toratic
Contrast conteified o B0 coteast Sothe (BGUBEEN inifpe CITROBEL' D0 C
contrast sectdTERRgement may Al80 1genefate t%é’%&i’)@i | pigngl font reducing;rihe.

representi Ing.lbl ]{e\tdle afsehe SnmtsﬁgtsdlsCﬁlI éd tpr ﬂfeelpittitgﬂs tirxge fggcfﬁg![ ngt 0
a
e ot i B e WU IR, %sap§$%%%%ae g
copendmg patent application serial number 695,809,
entitted TELEVISION RECEIVER WITH PICTURE IN PICTURE AND
NON-LINEAR PROCESSING, filed on May 6, 1991 for R.L. Lineberry
concerns a television system with both picture-in-picture and so
called non-linear "black stretch" signal processing provisions. A
10 non-linear "black-stretch” signal processing section operates to
control the amplitudes of relatively low level video signals
between black and a grey level in response to the average video
signal level (sometimes referred to as the average picture level or
simply as APL). More specifically, the amplitudes of low level
15 video signals are increased for relatively dark scenes (i.e., scenes
having low APL) and are relatively decreased for brighter scenes
(i.e., scenes having higher APL). In the receiver described in the
Lihcberry patent application, the non-linear "black-stretch” signal
. processing operation is disabled during the PIP mode of operation
20 while the small picture is being displayed. As a result, image
~ details of dark scenés of the small picture will not be lost because
of the reduction of the amplitudes of low level video signals by
the "black-stretch” section in response to a high APL of bright
scenes of the big picture.
25 -
ummary of the Invention
An aspect of the invention concerns the recognition
that while BCL arrangements are usually thought to operate to
inhibit excessive beam currents and are therefore normally
30 inoperative, the operation of a BCL arrangement may adversely
affect the visibility of the small picture produced by a television
receiver or monitor with PIP provisions. For example, in large
screen television receivers and monitors, the nominal gain of a
video channel may be set to a relatively high level in order to.
35 maintain a relatively high average image brightness. In such
situations, the BCL arrangement will be operative during a
significant amount of time even with "normal" video signals and
will reduce the contrast of a small picture which is inserted within



in Bpposition to the base-emtter junction of PNP transistor 69,
conpensates for the voltage drop across the base-enitter junction 5 of
transi stor 69. The voltage drop across diode 61 substantially matches the
vol tage drop across diode 55 and therefgre aids in equalizing the auxiliary
contrast control voltage with that portion-of the main contrast contro

vol tage which represents the user's contrast control preference. In this

manner, BCL cogptg ‘ﬁ_mgzt n (o @&B&e
Vi si bi | | ty of the%:é)?g rc J repllg g%F Bf%ﬂangz%ﬁyd&e r%t whi Itehf[ﬁhe BCL

operation is dF¥ESI f&ar% hito tt#lﬁebnsnm%ﬁ i MQERPYSF, ¢ WRIlE (& 1005i ¢t ur e
i s being displ hyxed: 'tlﬂaclmtmtdﬂnmg)ial vplldcegangemdtmdvadr owhich ther 15

tor 37 i b th
cver age beam o iieogtry dbiidl s HondSriell, BER “ﬁ?%ﬂ%ﬁﬁﬁﬂﬁ’wy%ge
i nterval, ihcl fartens of mdw .srar@la;aB Ln qmmaﬁt trﬁéugmm £eGis e eatirgi ng

di spl ayed. Accarfplitgdy  rdnge BElthe ovided! signals. Thus, the operation of the
BCL arrangement tends to reduce the visibility of the small
picture. Accordingly, another aspect of the invention concerns the
recognition of the desirability of modifying the operation of the

10 BCL arrangement during the time interval in which the.small
picture is being displayed to avoid unnecessary degradation of the
small picture. This is made possible because the contribution of
the small picture to the average beam current is small considering
the relative sizes of the main and small pictures.

15 - Still another aspect of the invention concerns a
particular arrangement of apparatus for modifying the operation
of the BCL arrangement during the time interval in which the
small picture is being displayed.

A further aspect of the invention concerns the

20 recognition that the manner in which the operation of the BCL
arrangement is modified while the small picture is being
displayed should not substantially affect the operation of the BCL
arrangement while the big picture is being displayed. A still

further aspect of the invention concerns a particular arrangement
25 for accomplishing the ‘latter.

‘Brief Description of the Drawing

The above referred to and other aspects of the

invention will be described with reference to an embodiment of
30 the invention shown in the accompanying Drawing in which:

Figure 1 is a schematic diagram, pagtiaily in block
form, of a television receiver including a PIP 'system and a BCL
arrangement constructed in accordance with the invention;

Figure la is a block -diégram of an implementation of a

35 PIP system which may be employed in the television receiver
shown in Figure 1; and



signal for the big picture is not disturbed and continues to 20 represent
i he beamcurrent drawn for the entire inmage. In the arrangenent shown in
Figure. 1, both the BCL and automatic contrast reduction operations are

di sabl ed while the small picture is beipg displayed. However, it may be
desirable to provide for sonme beamcurrént limting action in response to
25 excessive peak-white video signhals because the beam current increases

e rangenent shown 1 B CHMS 2 1 of aebeay dBeRE. o RS I M, | e
peak- whi t e aufasmat PE thentelevisianoseeeiver showm ém Biguret 1 ,omadified imhe snal |

picture is beidibrdlncéli withayfdtherSagsddt! 6! the. imvenishi.t | onal
emtter-follower config

of conparator 50- and'thﬁ‘rjeiﬂﬁgﬁgo&r%‘;@régﬁget g%n%;ogﬁ%%gagagfe%\efﬁg#rgf outpul
auxi | i ary 3 owidesgified | byr the3 same aeference, numbeasit onati ¢ contrast control
vol tage generated by white peak detector 49 will be coupled to the
Detailed Description of the Drawing
The PIP television receiver shown in Figure. 1 includes
a "main" video signal input section 1 which provides a "main"

10 composite video (MCV) signal including luminance,
synchronization and modulated chrominance components and an
auxiliary video signal input section 3 which provides an auxiliary
composite - video (ACV) signal. Either one or both of main auxiliary
-video input sections 1 and 3 may comprise a tuner, IF and

15 demodulator section for deriving a baseband composite video
signal from a received RF television signal or simply a baseband
composite video signal ifxput section to which a video cassette
recorder, video disc player or other video signal source may be

" connected. The MCV and ACV signals are coupled to a PIP

20 processing section 5. PIP processing section 5 produces a
combined baseband luminance signal (Y) and a combined
modulated chrominance sigxial (C) at respective outputs. . In a PIP
mode of operation, the combined Y and C signals represent a main
or a big picture and auxiliary or small picture inserted within the

25 main picture. A PIP mode of operation is selected in response to a
control signal generated by a receiver control unit 7 in response to
a user initiated command entered via a remote control unit (not
shown). The MCV or ACV may be selectively exchanged to serve
as the signals from which the main and small pictures are derived.

30 In a normal or non-PIP mode of operation, the auxiliary or small
picture is eliminated and only the main or big picture is displayed.

A block diagram of an implementation of PIP
processor 5 is shown in Figure la. As shown in Figure la, PIP
processor 5 includes an input switch 5-1 which selects one of the

35 MCV or ACV signals coupled to its inputs for the big picture and
the other signal for the small picture. Switch 5-1 is controlled by
a control unit 5-3 which receives digital PIP control words, in
serial format, from receiver control unit 7 (shown in Figure 1).



3 5 control inputs of contrast sections 13r, 13g and 13b, together with the
sauxiliary control voltage representative of the user's contrast control
preference, while the small picture is being displayed. 12 I'n summary,
an arrangenent has been described for nodifying the operation of apparatus
for limting the beam current drawn bySa picture tube of a tel evision
systemincluding PIP provisions during the tine interval in which the smal

picture 5 i de; i t Viisd Qb dt 88esHRlthe i Ccture
does not suf f@?ﬁxgg%ﬁgﬁ’g@m‘??éﬁ étr%goﬁéﬁg%lt k%??#%ﬁ%%‘een gescri ged, one
or both of tH¥MaRiCct¥¢-ent responsive and video signal responsive

automatic contrast contAo¥/Cesdpaoator 356 Having ad inphtacéupled wowoneol
signal, prefesaBhy §OGhFEPIMLIL 5 pRSviEE separated luminance (YB) and
5 chrominance (CB) signal components corresponding to the big
picture and a Y/C separator 5-7 coupled to the other output of
input switch 5-1 provides separated luminance (YS) and
chrominance (CS) signal components corresponding to the small
picture. The YB and CB output signals of Y/C separator 5-1 are

10 coupled to respective inputs of an output switch 5-9.

_ The YS output signal of Y/C separator 5-7 is coupled
directly to a digital picture compressor 5-11. The CS output signal
of Y/C separator 5-7 is demodulated in a color demodulator 5-13
to produce color difference (US and VS) signals. The US and VS

15 signals are also coupled to digital picture compressor 5-11.
Picture compressor 5-11 includes a memory and compresses each
of signal components it receives in the vertical direction by
deleting lines and in the horizontal direction by deleting pixels to
form a compressed luminance component (CYS) and two

20 compressed color difference signals (CUS and CVS) corresponding
to thé small picture. The compressed signals are stored in the
memory of digital compressor 5-1 and "read-out” of the memory
in synchronism with horizontal-rate and vertical-rate sync pulses
genefated by deflection units of the receiver (shown in Figure 1)

25 at the appropriate time under the control of PIP control unit 5-3 -
in order to properly position the small picture relative to the big
picture. A color modulator 5-15 modulates the compressed color
difference signals (CUS and CVS) onto a color subcarrier to form
the chrominance signal (CCS) for the small picture.

30 The CYS and CCS signals are coupled to respective
inputs of output switch 5-9. PIP control unit 5-3 generates a
“fast” (video rate) switching (FS) signal which controls switch 5-9
so that small picture video signals CYS and CCS are substituted for
the big picture video signals YB and CB at the proper time to form

35 the combined Y and C output signals of PIP processor 5.

Returning to Figure 1, the luminance output signal (Y)
of PIP processor 5 is coupled to a luminance signal processing unit
which performs signal processing operations such as peaking and



10 contrast control preference, is substituted for the variable control
: signal generated by the beam current Iimting section. It wll be
appreci ated by those skilled in the art that other rel ated neasures for-

i nproving the visibility of the small picture may additionally or
alternatively be enpl oyed. For 15 exgnpl e, the contrast may actually be
i ncreased during the time period in which the small picture is being

arr angerent SR C bl SRS ROPRBE. i BBl el be PBibeset e
recei ver becdiigeali processiaguuni QHatcml%ttne%snmumlu i nikheng rarely occurs
| 20I except adl%remiﬁﬁh Ol buqﬂmbggﬁmgg(r:nwﬁ PIP ﬁm@yﬁfr 5i1% @bggrced e
gfece]\tjlefllt F; > t?’ %a?hg% Pa%’lgglm operé’ﬁﬁf%g}ga“mér fgn‘db%tp%ﬁ?ﬂﬂ 21811 he one
descri bedwi tProcessingt operationsc such sast colir demaduniation, dindabblarg t he
bri ght ness B@atﬁﬁﬁidrprandzﬁnt Evd L prduckd fed, 3gredHX hhd BbMePEofpcond filter
's provided f ol rence (r-Y, the g-Y and b-Y) signals. The r-Y, g-Y and b-Y
signals are coupled to matrix 10. Matrix 10 combines the Y signal
with the r-Y, g-Y and b-Y signals to produce low level red, green
10 and blue color (r, g, b) signals.
The 1, g and b signals are applied to respective
contrast sections 13r, 13g and 13b. The output signals of contrast
sections 13r, 13g and 13b are coupled to respective brightness
sections 15r, 15g and 15b. The output signals of brightness
15 sections 15r, 15g and 15b are coupled to respective picture tube
drivers 17r, 17g and 17b which produce high level red, green and
blue drive (R,G, and B) signals. The R, G and B signals are coupled
to respective electron guns of a picture tube 19. Contrast sections
13r, 13g and 13b control the peak-to-peak amplitude of the R, G
20 and B signals coupled to picture tube 19. Brightness sections 15r,
15g and 15b control the DC level of the R, G and B signals.
The Y output of PIP processor 5 is also coupled to-a
synchronization ("sync") separator 21 which derives horizontal
and vertical sync signals. The horizontal sync signal is coupled to
25 a horizontal de_flection" section 23 which supplies horizontal
deflection signals to deflection coils 25 associated with the picture
tube 19. The vertical sync signal is cbupled to a vertical deflection
section 27 which supplies vertical deflection signals to deflection
coils 25. The horizontal deflection signals are also coupled to a
30 high voltage section 29 which supplies high operating voltages to
picture tube 19. '
While various ones of the secuons descnbed above are
shown separately, they may be incorporated in one or more
integrated circuits (ICs). For example, luminance signal processing
35 section 9, chrominance signal processing section 11, sync |
separator 21 and portions of deflection sections 23 and 27 may
.comprise respective sections of a TA8680 IC available from |
Toshiba Corporation. Matrix 10, contrast sections 13r, 13g and



]
generating an auxiliary contrast control signal which is substituted for
:the main control signal, it is possible to dispense with such an auxiliary
-filter in configurations in which the contrast control pulse signal and BCL
contrast control signal are not flltered by the 3 0 sane filter capacitor
but are rather filtered by separate fillter capaC|tors and the resulting
filtered control signals are conbined. In that case, I's necessary only

to decoupl e t hshBGnd° BHgifitssC3BLHs Fis9nal 'ahaegsﬁ%z@yt Bl N NG

section while_ the snal J ctur
the di sabling %,spgct ﬁ?r ’éﬁ?én?teﬁa?‘%ﬁéz)gé é ﬁ%éMaWﬂP F%el%?smbaa PIP
system in \AhC(ﬂnpermnl picture is inserted within a bigger picture the

disabling arrangement f%adcﬁﬁua&pdd PP PrdedsBuY sleafld 5, ekl o
picture is_|located in ot p03|t|o S
5 control unit 7 controls various other sections of the tclev1smn
receiver such as contrast sections 13r, 13g and 13b and brightness
sections 15r, 15g and 15b in response command signals initiated
by a user via a remote control unit (not shown). Control unit 7
includes a microprocessor operating under the control of a stored
10 program. For contrast sections 13r, 13g and 13b and brightness
sections 15r, 15g and 15b control unit 7 generates respective
pulse signals encoded in binary rate or pulse width format in
accordance with the user's specification. The pulse signals are
filtered to produce respective analog contrast and brightness
15 control signals.
The contrast control pulse signal is coupled via an
emitter-follower configured NPN transistor 31 to a low pass filter
33 including a series-connected resistor 35 and a shunt-connected
- capacitor 37. The contrast control analog signal is developed
20 across capacitor 37 and coupled to respective contrast control
inputs of contrast sections 13r, 13g and 13b through a 'switching
arrangement provided in accordance with an aspect of the present
invention, as will be described in detail below. The brightness
control analog signal for brightness sections 15r, 15g and 15b is
25 generated in a similar manner by an arrangement including a
low-pass filter arrangement 39 in response to a bnghtness control
pulse signal generated by control unit 7.
As earlier noted, it is desirable to limit the electron
beam current in order to prevent "white spot blooming". To this
30 end, in the television receiver shown in Figure. 1, a beam current
limiting (BCL) section 41 monitors the average current drawn by
the picture tube from high voltage bower supply 29 and, in
response, generates control signals for reducing the contrast and
brightness of the reproduced images when the beam current
35 exceeds a predetermined threshold. U.S. Patent 4,167,025 entitled
AUTOMATIC PEAK BEAM CURRENT LIMITER by D.H. Willis, issued
on September 4, 1979 discloses "a suitable arrangement for BCL
section 41. It is desirable to reduce the contrast of the image



13 piéture,

i nvention has been described in terns of direct view type of television,
the invention could also be used in agprojection type 5 of television
system enpl oyi ng separate picture tubes for
use of the invention in projection television systens is parti.cularly

such as adjacent to a big picture in a so called POP (picture
. outside of picture) configuration. ‘Additionally, while the present

red, green and bl ue inmages.

The
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during even brightnesgn¢hangest Thisusegueritial; mperatton sisf asttabhushqbtgyi t hat the
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and brightness control s1gnals generated by BCL section 41 are
coupled to respective ones of contrast control voltage filter 33 and
brightness control voltage filter 39. In the exemplary
embodiment, BCL brightness reduction is considered an
"emergency” medsure and therefore rarely occurs except when
the beam current is exceptionally high.

In addition to the average beam current responsive
beam current limiting provided by BCL section 41, the peak drive
level is limited to a predetermined value since electron beam spot
size expands non-linearly at higher beam current amplitudes.
This is accomplished by sensing the peak of a signal
representative of the luminance component of the image produced
by picture tube 19. Specifically, a combining circuit 47 combines
(e.g., adds) the processed r, g and b color signals produced by
brightness sections 15r, '15g and 15b to produce a signal
representative of the luminance component of the displayed
image. The output signal of combining circuit 47 is coupled to a |
white peak detector 49 which detects the peak of the white-going
portion of the luminance representative signal provided by the

.combining circuit 47. The white-peak representative output

signal of peak detector 49 is coupled to a threshold comparator 50
which generates a control signal for reducing the contrast of the
reproduced image when the detected white-peak exceeds a
predetermined threshold. " The contrast control signal produced by
comparator 50 is coupled by an emitter-follower configured PNP
transistor 51 to filter capacitor 37 of contrast control voltage filter
33 where it is filtered and combined with the user responsive and
BCL contrast control signals to form a combined contrast control
signal. The combined contrast control signal is coupled to
respective contrast control inputs of contrast sections 13r, 13g and
13b. The white-peak responding arrangement operates to reduce
the amplitudes of the r, g and b signals when their combination
corresponds to an excessively peak white image. Such automatic



Clainms: 1. A television systemconprising: a picture tube (19) for _

¢ producing inmages in response to video signals coupled to it; a video signal
processi ng channel (9-17) including nmeans (13) for controlllng a
characteristic of said video signals co@pled to said picture tube in
response to a characteristic control signal; nmeans (7,31, 33,41, 47-51),
including a beamcurrent limting (BCL) arrangement (41) responsive to the
beam current doatmstygontrotl (widthirlsé ubly bercafieder aito gxsal" )C'hfb& er| stic

3 v
oAl ok SO BOEEL Wl Y of 4G Bl
ght (whlte areas due to blooming, while permitting h1gh
contrast -(and therefore subjectively bright) images when the
5 signal peaks remain below the blooming threshold.
The television receiver described so far with respect to
Figure 1 may be constructed in a manner similar to RCA brand
name television receivers employing CTC-169 electronic chassis
described in the publications entitled "RCA/GE Color Television
10 Basic Service Data CTC 169 (DV)" and "The CTC 168/169 Technical
Training Manual”, both published in 1990 by Thomson Consumer
Electronics, Inc., Indianapolis, Indiana.
' In-the television shown in Figure 1, the nominal gain
of the video channels which produce the R, G and B signals
15 coupled to picture tube 19 is set relatively high in order to
produce high contrast images and therefore subjectively bright
images. As earlier noted, under such conditions BCL section 41
will operate to reduce image contrast during a significant amount
of time during the reception of normal program material. This
20 operation may be detrimental to the visibility of the small picture
because the small picture undergoes the same contrast reduction
as the big picture. The detrimental effect of contrast BCL -
operation occurs mdependently of whether the average picture
level of the. small picture is low or high because the small picture
25 contributes very little to the "average beam current due to the
relatively small area of the small picturé compared to the big
picture. The remaining portion of the televisicn receiver shown in
Figure 1 concerns an arrangement constructed in accordance with
an aspect of the invention for inhibiting BCL contrast reduction
30 during the time that the small picture is being displayed. _ |
& The arrangement for inhibiting BCL contrast reduction
during the time interval in which the small picture is being
displayed includes a switching section 53 coupled between the
contrast control output (diode 43) of BCL section. 41 and the
35 contrast control inputs of contrast sections 13r, 13g and 13b.
Switching section 53 comprises a diode 55 connected in series
between filter capacitor 37 of contrast control voltage filter 33
and the contrast control inputs of contrast sections 13r, 13g and




processing channel for causing a main picture and an auxiliary smaller
picture to be displayed within the sane i mage, said neans for causing said
main and auxiliary pictures to be displayed generating a signal (FS)

i ndicative of the tine interval in which said auxiliary picture is

di spl ayed; characterized by neans (53,88) coupled to said BCL arrangenent
and responsive to said signal indicative of the tine interval said

auxiliary pi re.,s . di f.or i fYicRg e. pperati Jjd BCL
ar r angenent %ET ﬁ‘léidt ﬁekfs?%'}é_}lieérj]t. ea(r?‘\f/ja ésj(g’lsdlsguﬁiﬁi%fyceoﬁ?‘tg# riae%lI SS%_ Ii€=gpl ayed.
2. The tel evbstweensthe erfiaget switehing FS)nsignal (outpet PIRapreeessozSd in that: -

Sﬁi d BtCL ar { aﬂde@haflﬁi&r %fﬁ(ﬁpdegﬁ.. C qher ﬁfrgﬁ'geﬂ_ﬂght fa!lﬂi“i?ﬁiu@@s 3@:‘ d
charact er) ot keSO ShANS] 3 BEH Yilks B30 jBuAEH ek S
sai d char&ct sesistorc 68f and a shunt-connected capacitor 67, coupled to the

output (emitter electrode) of emitter-follower configured NPN

transistor 31. The output signal of auxiliary contrast control filter

63 developed across filter capacitor 67 is coupled to the junction

of resistor 57 and the anode of diode 59 via an emitter-follower

10 configured PNP transistor 69. Emitter-follower configured PNP
transistor 69, which utilizes resistor 57 as its load resistor, also
comprises a part of switching section 53. Second or auxiliary filter
63 develops a-second or auxiliary analog contrast control voltage
representative of the user's contrast control preference. The

15 auxiliary contrast control voltage has substantially the same level
as that portion of the first or main contrast control voltage
developed across capacitor 37 which represents the user's
contrast control preference (without contribution from BCL section
41 and white-peak detector 49). _'

20 In operation, while the big picture is being displayed,

' diode 55 is forward biased and therefore conductive, and diodes
59 and 61 and transistor 69 are reverse biased and therefore
non-conductive by virtue of the relatively low level (e.g.,
approximately 0 volts) of the FS signal and the relatively high

253 level of main control voltage ‘developed across capacitor 37. As a
result, the main control voltage, which corresponds to the
combination of the user responsive contrast control signal, the BCL
control signal and the automatic contrast control signal, is coupled
to the control inputs of contrast sections 13r, 13g and 13b.

30 However, while the small picture is being displayed, the level of
the FS signal is a relatively high (e.g., +12 volts). This causes
diodes 59 and 61 and transistor 69 to be forward biased and
therefore rendered conductive and diode 55 to be reverse-biased
and therefore rendered non-conductive. As a result, the main

35 control signal, including the BCL and automatic contrast control
contributions, is decoupled from the control inputs of contrast
sections 13r, 13g and 13b and the auxiliary control signal,
representing only the user's contrast control preference, is



sdi d video signals coupled to said picture tube fromresponding to said BCL
control signal during the time interval in which said auxiliary picture is
di spl ayed. 15 3. The television systemdefined in Claim2, further
characterized in that: said neans (7, Bﬁé_tfor generating said characteristic
control signal includes neans for gene ing an additional control signal,
and neans (35) for conbining said additional control signal wth said BCL
control signatotpledeto thesadmtralhinputseof ontrasprdontiolssepivins &3] $3gd neans

ngLt pgldi fs?/igzgfh?ciygﬁﬁaﬁﬁﬁ”s 'ﬁh"é?v@i]tagg‘ (ﬁ%}) 5&0ss Udidlbt 59, Wich Siybl%l'eam €

sal cteri st
in opposition to the base-emmer junction of PNP transistor 69,
Ly compensates for the voltage drop across the base-emitter junction

5 of transistor 69. The voltage drop across diode 61 substantially
matches the voltage drop across diode 55 and therefore aids in
equalizing the auxiliary contrast control voltage with that portion
of the main contrast control voltage which represents the user's
contrast control preference. In this manner, BCL contrast

10 reduction which might otherwise reduce the visibility of the small

' picture is avoided.

It is noted that while the BCL operation is disabled
during the time interval in which the small picture is being
displayed, the main control voltage developed across filter

15 capacitor 37 of main low pass filter 33 continues to be responsive
to the average beam current drawn by picture tube 19 throughout
the entire image interval, including the time interval in which the
small picture is being displayed. Accordingly, the BCL control
signal for the big. picture is not disturbed and continues to

20 represent the beam current drawn for the entire image.

In the arrangement shown in Figure. 1, both the BCL
and automatic contrast reduction operations are disabled while
the small picture is being displayed. However; it may be desirable
to prow}ide for some beam current limiting action in response to

25 excessive peak-white' video signals because the beam current
increases nonlinearly in response to high level video signals.
Accordingly, the arrangement shown in Figure 2 includes
provisions for maintaining the peak-white automatic contrast
control reduction operation while the small picture is being

30 displayed. Specifically, an additional emitter-follower configured
PNP transistor 71 is coupled between the output of comparator 50
and the junction of resistor 65 and capacitor 67 of auxiliary low
pass filter 63. As a result, the automatic contrast control voltage
generated by white peak detector 49 will be coupled to the

35 control inputs of contrast sections 13r, 13g and 13b, together with
the auxiliary control voltage representative of the user's contrast
control preference, while the small picture is being displayed.



cohtrol signal during the time interval in which said auxiliary picture is
~displayed. -4. The television systemdefined in daim3, further
“characterized in that: said substitute control signal is substantially
equal to said additional control signal. 5. The television system defined
in Caim4, further characterlzed||1trk% sai d additional control signa

I s adjustable in accordance with a user's preference for said

characteristic. 6. The ¢el S al
characterized |n t hat : nga{sg}ﬂrﬁéﬁﬁ ?M Lﬁ%&?‘i‘?ﬁﬁg“%ﬁ"? d?cgc%ltr’l control
si gnal incl udeedifying the SPeratiane of QHHF@‘“ES]) of n Ligpiting t ‘éc‘%“&"i!iance with

the user's pratfre¢mtndeawantyaaf pictiref ithberof 3.3)elbots16n|$yslt¢mgn&ﬂudmgul se
signal to pr Wﬁ)rﬁeiﬁoﬁ‘gdd&ﬁx?EQheshg(ﬂ'.almterval in which the small picture
5 is being displayed so that the visibility of the small picture does
not suffer. In the preferred embodiment which has been
described, one or both of the beam current responsive and video
signal responsive automatic contrast control sections are disabled
and a fixed control signal, preferably corresponding to the user's

10 contrast control preference, is substituted for the variable control
signal generated by the beam current limiting section.

. It will be appreciated by those skilled in the art that
other related measures for improving the visibility of the small
picture may additionally or alternatively be employed. For

15 example, the contrast may actually be increased during the time
period in which the small picture is being displayed. In addition,
in the described television system, the disabling arrangement is
only - associated with the contrast control section of the receiver

- because it is assumed that brightness beam limiting rarely occurs

20 except at exceptionally high beam currents. However, in other
television system in which brightness beam curient limiting may
occur more frequently, it may be desirable to employ an
arrangement similar to the one described with respect to the
contrast BCL section for disabling the brightness BCL section.

25 Further, while an auxiliary or second filter is provided for
generating an auxiliary contrast control signal which is substituted
for the main control signal, it is possible to dispense with such an -
auxiliary filter in configurations in which the contrast control
pulse signal and BCL contrast control signal are not filtered by the

30 same filter capacitor but are rather filtered by separate filter
capacitors and the resulting filtered control signals are combined.
In that case, it is necessary only to decouple the BCL contrast
control signal filter from the combining section while the small
picture is being displayed. Still further, while the disabling

35 arrangement has been described with respect to a PIP system in
which a small picture is inserted within a bigger picture the
disabling arrangement is also applicable to a system in which a

~ small picture is located in other positions with respect to a large



sald nmeans (35) for conbining said additional control signal and said BCL
_control signal includes a portion of said first filter; and said neans for
substituting includes a second filter (63) for filtering said pul se signal
to produce said substitute signal. 7. The television systemdefined in
Claim1, further characterized in that}3said BCL arrangenment generates a
BCL control signal fromwhich said characteristic control signal is

deri ved: and gl 8a0P JsORAMEGN ¥ AOLiE GRS 1f%R4D PO, 69) o

substltutln C or, sai ar ac r|s nt r ol
signal duri %ngE‘HEr? i Qusidey valct‘l"ﬁiv\ﬂ?ﬁ I‘\g‘éréflt?“auxﬁxfcla agfct‘d gﬁ)

di spl ayed. present invention has been described in terms of direct view type
of television, the invention could also be used in a projection type
5 of television system employing separate picture tubes for red,
green and blue images. The use of the invention in projection
television systems is particularly advantageous since projection
systems tend to be operated with exceptional high video channel
gains to maintain a relatively high average picture brightness.

10 This tends to cause the BCL arrangement to be operative during
even more significant amounts of time. It is further noted that
the present invention may also be employed in a television
monitor system which does not include a tuner. These and other
modifications are considered to be within the scope of the present

15 invention defined by the following claims.



8. The television systemdefined in Caim1, further characterized in that:

si gnal processing channel includes neans (13) f trolling

sai d vi deo

t he peak-to-peak anplitude of said video sig

oupled to said picture

sai d

means (47-51)

t ube and thereby the contrast of inmages produce W\\m\t\“\re t ube;
means for generating a characteristi da4control ln m‘f y
g

for generat

said BCL ar

I ng a contrast characteristic cont

pnal*for controlling the

peak-t o- peahlaﬁl_i tude of said video signals coupled to said picture tube;

whi ch said

nt (41) generates a BCL contrast control signal from

contrast characteristic control signal is derived; and said

means for nodifying ipcl ggqglémﬁglﬁ § ém; g&n{pgﬂ;i/%ti ng said neans for

controlling the peak-to-peak a

said pictur

|
e tube froh P‘SE‘H&nH}rH)?g(

video signals coupled to it;
a video signal processing channel (9-17) including means
(13) for controlling a characteristic of. said video signals coupled to
said picture tube in response to a characteristic control signal;
means (7,31,33,41,47-51), inéluding a beam current
limiting (BCL) arrangement (41) responsive to the beam current

drawn by said picture tube, for generating said characteristic control
signal; and '

for producing images in response to

means (5) responsive to a main video signal (MCV) and to
an auxiliary video signal (ACV) and coupled to said video signal
processing channel for causing a main picture and an auxiliary
smaller picture to be displayed within the same image, said means
for causing said main and auxiliary pictures to be displayed .
generating a signal (FS) indicative of the time interval in which said
auxiliary picture is displayed; characterized by

means (53,63) coupled to said BCL arrangement and
responsive to said signal indicative of the time interval said auxiliary
picture is displayed for modifying the operation of said BCL
arrangement during the time interval said auxiliary picture is
displayed. '

2. The television system defined in Claim 1, further
characterized in that: - ’

said BCL arrangement generates a BCL control signal from
which said characteristic control signal is derived; and

said means for modifying includes means (55) for
selectively inhibiting said means for controlling said characteristic of
said video signals coupled to said picture tube “from responding to
said BCL control signal during the time interval in which said
auxiliary picture is displayed.

i e of sard eo signals coupled to



afd BCL contrast control signal during the t| me: L n V\:hl ch said
auxiliary picture is di splayed. 9. The tel evision m@ ’ H"Ln Caim
1, further characterized in that: said video si gn nnel

includes neans (13) for controlling thf peak-t o-peak anpl i tude of sai d
vi deo signals coupled to said picture Abe and t hereby the contrast of
i mges produced by said picture tube, and neans (15) for controlling the DC

level of said video srsgnarﬁe 39}6%5%9:1 Y sfeth dddtidd iR CHﬁEl M kyihereby the
bri ght ness o | rra% Bro u'} by sai d picture tube; Oaim9 continued
sai d means fO@ haracteristic control si gnal

sald means (7,31) for generating said characteristic
control signal includes means for generating an additional control
signal, and means (35) for combining said additional control signal
with said BCL control signal to derive said characteristic control
signal; and '

said means for modifying includes means (57-61,63,69)
for substituting a substitute control signal for said characteristic

control signal during the time interval in which said auxiliary bicturc
is displayed.

4. The television system defined in Claim 3, further
characterized in that:

said substitute control s1gnal is substantially equal to said
additional control signal.

5. The television system defined in Claim 4, further
characterized in that:

said additional control signal is adjustable in accordance
- with a user's preference for said characteristic.

6. The television system defined in Claim 5, further
characterized in that:

said means for generating said additional control signal
includes a source of pulse signals (7) encoded in accordance with the
user's preference, and a first filter (33) for filtering said pulse signal
to produce said additional signal;

said means (35) for combining said additional control
signal and said BCL control signal includes a portion of said first
filter; and

said means for subsututmg includes a second filter (63)
for flltermg said pulse signal to produce said substitute signal.



I n¢cl udes neans (47-51) for generating a contrast chaw-
signal for controlling the peak-to-peak anplitude of—said vi "l S

“coupled to said picture tube, and neans (39) for-gen'e Ss
control signal for controlling the DC | evel of said v s colpl ed

to said picture tube; said BCL arrangepgnt (41) generat'es ‘a BCL contrast
control signal (43) from whi ch said contrast characteristic control signal

is derived, and a bri SS B]CL control g@#45)dromm ch said

bri ght ness characteri tl ct 1% [iEVISIen; sya?ﬁed“s \ dhRsHYM rﬁ)d WASg i ncl udes
means (55) foharacterizedi iny ﬁmtd means for controlling the peak-to-peak

anpl i tude of sald Vld | I | r s
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responding to s contrast c s not inAirbit said
means for cdRRiC I ISF cpﬁ"éacl.{ﬁ‘wé?/e‘?mﬁo s Stedt |'deg°§"§‘ﬁé|a§ coupl ed to said
pi cture tube from respaidimgano foai thddifyingi ditlndes means ofS7s6468,69ur i ng

the time i ntrvalpdtutileCl SEbidt ddntfol Bighbt for' Said SRhA%EL istic
control signal during the time interval in which said auxiliary picture
is displayed.

8. The television system defined in Claim 1, further
characterized in that:

said video signal processing channel includes means (13)
for controlling the peak-to-peak amplitude of said video signals
coupled to said picture tube and thereby the contrast of images
produced by said picture tube; '

said means for generating a characteristic control signal
includes means (47-51) for generating a contrast characteristic
control signal for controlling the peak-to-peak amplitude of said
video signals coupled to said picture tube; :

said BCL arrangement (41) generates a BCL contrast
control signal from which said contrast characteristic control signal is
derived; and

said means for modifying includes means (55) for

_ inh_ibit_ing said means for controlling the peak-to-peak amplitude of

said video signals coupled to said picture tube from responding to
said BCL contrast control signal during the time interval in which
said auxiliary picture is displayed.

: 9. The television system defined in Claim 1, further
characterized in that:
said video signal processing channel includes means (13)

_for controlling the peak-to-peak amplitude of said video signals
coupled to said picture tube and thereby the contrast of images
produced by said picture tube, and means (15) for controlling the DC
level of said video signals coupled to said picture tube and thereby
the brightness of images produced by said picture tube;



10." The television systemdefined in Caim1l, further characterized in
.that: said BCL arrangenent generates a BCL control sai d

‘characteristic control signal is derived in respon rrent
drawn by said picture tube ; and said nmeans for |iu m ﬁ!ﬁm means
(55) for inhibiting said nmeans for contgol | ing sai of said

video signals coupled to said picture tube fromresponding to said BCL

control si gr@[dir}qn'hbhggﬁ tiffhed urbi ng the generat ion of said BCL control signal
0 the

in response ean current _drawn sai d cture tube t
interval in which sai dail,means § °‘b|§ﬁ“&F "?% %l@@f%ﬁﬂsuc c‘i i Q&'ﬂ?ze '

tel evi si on duchwedesdeieansd (4T-50)afon Igenefatingher contrast charactensuc

control signal for controlling the peak-to-peak amplitude of said
video signals coupled to said picture tube, and means (39) for
generating a brightness control signal for controlling the DC level of
said video signals coupled to said picture tube;

said BCL arrangement (41) generates a BCL contrast
control signal (43) from which said contrast characteristic control
signal is derived, and a brightness BCL control signal (45) from which
said brightness characteristic is derived; and

said means for modifying includes means (55) for
inhibiting said means for controlling the peak-to-peak amplitude of
said video signals coupled to said picture tube from responding to
said BCL contrast control signal but does not inhibit said means for
controlling the DC level of said video signals coupled to said picture
tube from responding to said BCL brightness control signal during the '
time interval in which said auxiliary picture is displayed.

, 10. The television system defined in Claim 1, further

- characterized in that: :

said BCL arrangement generates a BCL control signal from
which said characteristic control signal is derived in response to the
.beam current drawn by said picture tube ; and

said means for modifying includes means (55) for
inhibiting said means for controlling said characteristic of said video
signals coupled to said picture tube. from responding to said BCL
control signal without disturbing the generation of said BCL control
signal in response to the beam current drawn by said picture tube
during the time interval in which said auxiliary picturé is displayed.



characterized in that: said means for generating sai teristic
.control signal includes means (37) for storing said characterlstlc contro

signal coupled to said neans for controlling said c ema ,wuﬂ,”ﬂlﬂ "Eal d
video signals coupled to said picture tube, said BC! I ei ng
coupled to said neans for storing;, andlBaid neans fior yi ng 1 ncl udes
means (53) for selectively decoupl ing said storing nmeans from said means

et re L abe dar ing t s RS ThRYGaR” et ShA88 ThoBn SRYPHAthd T
di spl ayed. Pilaraﬁéﬂtléﬂewstm system defined in Caim11, furt her
cont rol Si anal. | nel o e é“&ﬁ“ﬂéﬁé‘r“gg gudwimedaudic
Sgnal, sar dieath inefigRs CBRARLICT g ol oteftsse s eotiRl
signal coupled to said means for controlhng said charactenstlc of said
video signals coupled to said picture tube, said BCL control signal
being coupled to said means for storing; and

said means for modifying includes means (53) for
selectively decoupling said storing means from said means for
controlling said characteristic of said video signals coupled to said

picture tube during the time interval in which said auxiliary picture
is displayed.

12. The television System defined in Claim 11, further
characterized in that:
said means for generating said charactenstlc control
- signal includes means (7,31) for generating an additional control
signal, said additional control signal being combined with said BCL .
control signal by said means for storing to derive said characteristic
control signal; and
~ said means for modifying includes means (57-61,63,69)
for substituting a substitute control signal for said characteristic
control signal during the time interval in which said auxiliary picture
is displayed. '



cortrol signal by said nmeans for storing to derive said characteristic
control signal; and said neans for nodifying includes neans {5761-6369)

for substituting a substitute control signal for sdi ﬂ s b |
control signal during the time interval in which sai, Iﬂnmm'mﬂﬂj"mbre IS
di spl ayed. 13. The television systeﬂﬂgdefi ned in:C*i fm 1t Taurtners

characterized in that: said BCL arrangenent generates a BCL control signal;

sai d neans for generatijRg | oSy C ' I L.ncl udes
means (47-50) for ge,nerlgf,i ﬁﬂgﬁgia}g&?ﬁlg#gfédc‘o% rodgbgﬁgﬁﬁ?nl’?égzglgkse to
sai d vi deo siheaRGiCEZed &y thatsaid picture tube, and means (33,51) for

coupling said BCL cont sald BQhairrawgeméntdgenerates a BCL control signal;

- said means for generating said characteristic control
signal also includes means (47-50) for generating an additional
control signal in response to said video signals coupled to said picture
tube, and means (33,51) for coupling said BCL control signal and said
additional control signal to said means (13) for controlling said
characteristic of said video signals coupled to ‘said picture tube, said -
means for controlling said characteristic of said video signals codpled
to said picture tube normally responding to both of said BCL and
additional control signals to limit the beam current drawn by said
picture tube; and ' _

- said means for modifying includes means (55) for
selectively inhibiting said means for controlling said characteristic of
said video signals coupled to said picture tube from responding to
said BCL control signal but does not inhibit said means for controlling
said characteristic of said video signals coupled to said picture tube
from responding to -said additional control signal during the time
-interval in which- said auxiliary picture is displayed.

14. The television system defined in Claim 13, further
characterized in that: :
: said means for controlling said characteristic of said video
signals coupled to said picture tube controls the peak-to-peak
amplitude of said video signals; and

said means for generating said additional control signal
includes a peak detector (49).



addi tional control signal to said neans (13) for controitingsatd

characteristic of said video signals coupled to sai{ gt , I d
* means for controlling said characteristic of said vﬂgmgmaym!gﬂmed to
said picture tube normally responding to both of said BEL andwaddi nal
control signals to limt the beamcu nt drawn by 'said picture tube; and

said neans for nodifying includes neans (55) for selectively inhibiting

said means for cont rolfinggﬁgi féléﬂﬁ'bﬂ%ﬁ%&ﬁit Wefinbd Syl €1MiMeD, BudR& S
coupled to said picture . tube fromresponding to said BCL control signal but
does not i nEIATACtEXIZed BN 803, control 1ing said characteristic of said
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charact eri st tubepf arsdi lemslq§1) for combining said additional control signal

‘'with said BCL control signal to derive said characteristic control

signal; and '

said means for modifying includes means (53) for

selectively decoupling said characteristic control signal from said

means for controlling said characteristic during the time interval in

which said auxiliary picture is displayed.

16. The television system defined in Claim 15, further
characterized in that:

said means for controlling said characteristic of said video
signals coupled to said picture tube controls the peak-to-peak
amplitude of said video signals; and |

said means for generating said additional control signal
includes a peak detector (49).

17. The television system defined in Claim 16, further
characterized in that: .

_ ) said means (71,57-61,69) for modifying includes means
for selectively substituting said additional control signal for said
characteristic control signal during the time interval in which said
auxiliary picture is displayed. )

18. The television system defined in Claim 1, further
characterized in that:

said means for causing a main picture and an auxiliary
smaller picture to -be displayed within the same image causes said
auxiliary signal to be displayed within said main picture in a
"picture-in-picture” configuration.



signal s coupled to said picture tube controls the peak-to-peak anplitude of
said video signals; and said neans for generating said additional control

" signal includes a peak detector (49). 20 15. The television system
defined in Gaim2, further characterized in that: said neans for
generating said characteristic control2kignal al so includes neans (47-50)
for generating an additional control signal in response to said video

signals coupled to said picture t ra conbi ni ng said
addi ti onal control B%EBRVF?‘F Ly H'?E@ g%*n@rioi sI gna Fﬁmt% der i ve gal d
charact er i st g 16R57@N S¥678M Wwawd PICTURE-IN-PICTURE PROVISIO

Abstract of the Disclosure

In a color television system having picture-in-picture
(PIP) capability, apparatus is provided for ‘automatically modifying -
the operation of a beam current limiting (BCL) section (41) while the
small picture is being displayed to prevent the visibility of the small
picture from being adversely affected. In an embodiment, a contrast
BCL control signal (43) is decoupled (55) from the contrast section,
and a substitute control signal (61), at least approximating the user
responsive contrast control signal (7,31), is substituted (53) for it in
response to a switching signal (FS) which causes the small picture to
be inserted within the big picture. However, the BCL section
continues to be responmsive to the beam current during the time
interval in which the small picture is displayed so that the BCL
contrast control signal accurately represents the contents of the
entire image. In addition, the operation of an automatic contrast
reduction section (47-50) which is responsive to a peak-white
representative video signal is also disabled during the time interval
in which the small picture is displayed. In an alternate embodiment
only the operation of the contrast BCL section is disabled, but the
operation' of the automatic contrast control is maintained. If desired,

a brightness BCL control signal may also be decoupled from the
brightness section.

FIGURE 1



said neans for nodifying includes neans (53) for selectively decoupli
.said characteristic control signal fromsaid neans for controlling sai
characteristic during the tine interval in which said auxiliary picture
di spl ayed. 16. The tel evision systemdefined in Caim15, further
characterized in that: said nmeans for controlling said characteristic of
sai d video signals coupled to said pictyyg tube controls the peak-to-peak
anplitude of said video signals; and said nmeans for generating said

addi tional control signal includes a peak detector (49). 17. The tel evision
system defined in Caim16, further characterized in that: said nmeans

(71, 57- 64 means for selectively substituting
sai d addj tional control %ignal for sgid characteristic control signal
during the tine intery, h $aid
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auxiliary picture is displayed. 18. The television systemdefined in Caim
1, further characterized in that: said neans for- causing a nmain picture and
an auxiliary smaller picture to be displayed within the same i nage causes
said auxiliary signal to be displayed within said main picture in a
"picture-in-picture” configuration. .
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