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2181019 -1- VIDEO SI GNAL PROCESSOR FOR PLURAL ElEEEIEiQNALS This invention
concerns a television receiver or other video r  capabl e of

.di spl aying both video informati on.ger.ived 5 "from for exanple, a received
broadcast tel evision signal, and video information associated with an

auxiliary video signal. In particular this invention concerns apparatus

for establishing substantially,ihe \ckehgBgE representative
reference | evel for E{} : ﬁ?‘iﬁ'ﬁ%gf o%ﬁ%ﬂ@@kg :
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referénce e .e., a brightness ye e I di spl ayed vi deo 25
infornspm@$qnﬁaﬁk¥Ff¥%§?§FF89i ?%pé$£s§§?§égggﬁq§t ¥s way di sturbing
changes 1ighiidmste $1dwhl ngnager d nivrmathons abet Wi kT Y ¥a8%Pnput  sour ce
and anot her.. , For vl deo ink$r tion contained in a conventional television
si gnapiigRade AR PP TRAMFSE st andards in the United Staggi, 321;< for
exanpl e, t he: brilgatipeseleiiaidins pregetvern§yStens|aHeCRB2E R &

L S b R 1S insoranenorpienitang | epvel
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di spl ayompukeyeterminal. In another type © ° . :
.display format scenes from broadcast television signal
information are displayed on a major portion of the
| television display screen, while a smaller portion of the
20 display screen simultaneously displays another scene
derived from an auxiiiary video source. | |
In such systems it is desirable tp main~zin
substantially the same image black reference level, i.e.,
a brightness reference level, for displayed video .

25 information derived from all video input sources. In this
$i<way disturbing changes in image brightness are ngt seen as
petween one video input source and another. For video

information contained in a conventional television signal
in accordance with NTSC standards in the United States,

30 . for example, the brightness of a displayed iniage is'

| related to a black reference level which occurs during a

so-called "back porch" interval within each horizontal
blar*. 3 interval of the television signal. shifting Fhe
black reference level, such as in response to the setting

35 of a viewer adjustable brightness control, changes the DC
level of the video signal and thereby results in a change

in the brightness of a displayed image.



In accordance W th the present invention there is disclosed herein
apparatus in a video signal processing and display systemsuch as a
'QeIeV|S|on receiver for providing a dispk2ped i mTage With substantially the
same 5 black reference |evel for inmage information derived froma norna
broadcast television signal or froman auxiliary video signal, In the
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establish e black reference level of the second video
signal.

In accordance with a feature of the invention,
.the first videO-siénal is DC coupled to the selection
network, and a viewer adjustable brightness control

- 20 circuit is associated with the signal source which

'~ supplies the first video signal to the selection network. .

In the drawing:

FIGURE 1 shows a portlon of a color television
receiver including a signal selectlon network according to

25 ‘the present invention including provision for establishing
the black reference levels of video 51gnals selectively
coupled thereby, and '

- FIGURE 2 illustrates waveforms helpful in
- understandlng the operatlon of the selection network in

30 FIGURE 1. ' ' .

In FIGURE 1, low level color image
representatlve signals r, g and b from a source 10 are
sunplied to respectlve first 1nput terminals (e g., T1) of
red (R), green (G) and blue (B) video signal selection

35 networks 12a, 12b and 12c. Auxiliary color image
representative signals r', g' and b' from an auxiliary
color signal source 14 are AC coupled via DC blocking
capacitors 15a, 15b and 15¢c to respective'secon&_input



col or signal source 14 are AC coupl ed via DC bl ocki ng capaC|tors 15a, 15b
and 15c to respective second input -3- termnals (e..g., T2) of selection
networ ks 12a,- 12b and 12c. Qutputssignals fromthe sel ection networks are «
respectively coupl ed via output coupling networks 16a, 16b and 16c to red,
green and bl ue display driver stages 18a, 5 - 18b and 18c. These stages
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synchroni zi ng .conponents qf, an external auxiliary vi signal source to
synck®nFonpgidered to be "1nterna1 signals for the purpose of
' the following discussion. COlor 51gnals r', g' and b'
from source 14 are consmdered to be "external 51gnals.
Both the internal and external signals 1nclude 1mage

20. synchronizing components which are’ selectlvelv ‘provided to _
synchronizing circuits of the recelver for synchronlzlng .
the horizontal and vertical scannlng of a dlsglayed image.

- . The selectionfunction can be accomphshed by means -

of a video signal swltchlng network such as the TA 7348P

25 integrated circuit commerc1ally avallable from Toshlba - _
Corporation of Kawasaki, Japan. This’ sw1tch1ng network -
includes a manually or automatlcally actlvated electronlc ' '
switch which selectlvely couples elther detected video

_ information (lncludlng synchronlzlng components) from a

30 broadcast television 51gnal to video and synchronlzlng - - :

'51gnal processing c1rcu1ts of the receiver in an internal
signal display mode, or the synchronlzlng componen:z of an
external aux111ary v1deo 51gnal sourzs to synchronr;;ng
signal proce551ng c1rcu1ts of the recelver 1n an external

35 signal dlsplay mode."” ' _

Selectlon network 12a 1ncludes an electronlc
switch 30 with an "1nternal" position (INT) and an

"external" position (EXT), and responds to alternatlve



%PgnaL processing circuits of the receiver- in an external 35 ° signal
dirspl ay node. Selection network 12a includes an electronic switch 30 with
@n "internal™ position (INT) and an "extérnal " position (EXT), and responds
to alternative control signals S1 and S2 as w 'l be discussed in

connection with FIGURE 2. CQutput signals fromsw tch 30 appear at output .
termi nal T3S°NRUQRL, SAMALs ik and §2I f8guidppber digcussed iny and b col or
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t he di scl os&@leydsden wionalhmodiyl ated uvithaimageclinfedmation dig coupl i ng
networ ks 15prek@pt.16b and 16c. The black reference DC voltage at the

out puts of source 10 v riﬁf with the setting_of a viewer adjustable
bri ght ness control net lack, Lo keEeRee Weohtager adseo apneiads dwing
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ot 2ohSal FBRe B6RnRIKL 16f o vERe REARIEREFTehCeoRGavedtage at the
outputs of source 10 varies with the setting of a viewer
adjustable brightness control network 11 associated with
source 10, which also includes an image contrast control
for adjnsting the peak-to-peak amplitude of color signals
20 r, g and b. _ . |
switch 30 occupies the INT position when .
"internal" r color signal information from source 10 is to
be displayed. In such case the r signal is conveyed via a
DC coupled video signal path from the output of source 10
25 including input terminal T1, a signal translating network
31 (e.g., including level shifting and buffer circuits),
switch 30, and output terminal T3, to red signal output
coupling network'lea_and kinescope driver 18a.
A keyed comparator 32 responsive"to a keying
30 - Signal'CI_operates during the'baék-porch interval of each
horizontal line blanking interwval. Comparator 32 compéres.
the black reference voltage at the output of switch 30
with the black reference voltagé at input terminal T1l. As
a result of this comparision, an error voltage
35 repreSentativé of the black level difference at the inputs

of comparator 32 is developed across a storage capacitor
33. '




t he bl ack reference voltage at the output of switch 30 wi th-the .black _

reference voltage at input termnal T1. As a result of this conpari si on, an’
* error voltage 35 representativegof -t he bl ack l-evel difference at the

i nputs of conparator 32 is devel oped across a storage capacitor 33. - 5-

The error voltage is applied to a control input of translating network 31
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t he. cw ts consti tu]&k 18’Rgnal ttr ansl ating network 31.
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contrast contral  (not own Is.common~to anplifier 34 and simlar

networks in sef#d 3r9e %%@b%ﬂ?cP°FéF19§j ¥HSthg the peak-to- peak

1@npléxveenal sl'g&allorr siimal ndepenaietionf fi:bﬁ %@Elfrb%stl@q:fé ity established
for the lntil‘ nal %nal s. fL.rom.source £ n%O ier 34 rray al so ‘i'ncl ude
| eve?® sRHFP ﬁ@*&nd & SHCR G388 (T MAL I et RoFRTIEYCHY IR &%k | evel and

henckctbeupleghSngnslobaﬂhaihbludhn@lngehlockgacfcapaqytdn;fron1source 14
oo 5 LBRAR. R B NGOG DUnERQTTeR alpITA 44100008 2 KeYE
conpswWhteh go.régéomﬂtnyt<£erquahgT%|gnareQQSdemoﬂomatnnnung the video

151 IN@bupPEhg network léa. Network 34 1ncludes a variable galn

- amplifier responsive to a Vlewer adJustable contrast
control (not shown) whlch is common to ampllfler 34 and
51m11ar networks in selection networks 12b and 1l2c, for
adjustlng the peak-to-peak amplltude of signal r!

20 independent of the contrast settlng established for the
internal signals frdm'sourcellb;: Ampllfler 34 may also
include level shzftlng'and buffer c1rcu1ts as in network .
31. . . . . S | | | ' .

The black level and hence the brightness of the

25" dlsplayed image for signals from source 14 in the external | o
mode is establlshed by means of a network 1nclud1ng a f _ o/
keyed gate 35 responszve to a gating slgnal G, a storage
capacitor 36 and a keyed comparator 37 respon51ve to a
keying 51gnal c2 developed durlng the video 51gnal back

30 porch black reference interval. A DC control voltage
output from comparator 37 is coupled to the external
signal path at input termlnal T2. Comparator 37 _
cooperates with 1nput AC coupllng capac1tor 15a to foam a
black level feedback" clamp to establlsh a deslred DC level

35 for the external 51gnal path. S . |

The brightness representatlve bC level for the
external signal path is dlrectly related to the brightness
representative black reference level of the output from




30. porch black reference interval. A DC control voltage output from
conparator 37 is coupked to the external signal path at input termnal T2.
<Conpar at or 37 cooperates with-input AC e@spki ng capacitor 15a to forma

| ack | evel feedback clanp to establish-a desired DC | evel 35 for the
-external signal path. The brightness representative DC | evel for the-
external sigirtepaah SeuﬂbeedobyaseMQIijSeenrﬁrdmitﬁnr@sklowpngsentative
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depicts portion (twoggorlzontal line intervals) of red video signal r
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swi t chi ng 20-RteFgRh gng ugesssipg dRterv Itad AN sy tHEBDERGhi bits a
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Switch 30 is placed in the upper, internal (INT)
signal position whenever that one of alternmative switching
20 signals S1 or S2 which is coupled to switch 30 exhibits a
positive level. Switch 30 is placed in the lower,
external (EXT) position whenever that one of switching
signals S1 or S2 which is couplea to switch 30 exhibits a
less positive level. Timing signal S1, exhibits a less
25 positive level during time t, of each horizontal line.
U Therefore_if signal S1 has been selected to be coupled to
switch 30, switch 30 occupies the EXT position during time °
tl of each horizontal line. Timing signal S2 exhibits a
_ positive level durlng time t2 of each horizontal line.
30 Therefore if signal S2 has been selected to be coupled to
switch 30, switch 30 occupies the INT position during time
't2 of each horizontal line. _ '
Timing signals Cl and G exhibit a positive level
during time t,, and timing signal C2 exhibits a positive
35 level during time tl’ Comparators 32 and 37 are enabled to
operate during times'tz_and_tl.of each line, respectively,
in response to the positive components of timing signals
Cl and C2. Gate 35 is enabled to conduct in response to



[err] of each horizontal ‘line. Timng signal S2 exhibits a positive |evel

during tine [err] of each horizontal line. 30 Therefore if signal S2 has
* been selected to be coupled to suwtth 30, switch 30 occupies the I NT
position during time [err] of each horizontal line. Tinmng signals Cl1 and G

exhibit a positive level during tine [err] and timng signal C2 exhibits a

posi u-_hée 1t1\ﬁé/€&o hegtt oFetifin SdgpanatPdutthqneind |re enabl ed to
oper at e |nes ﬁeiiﬁand [err] of each line,. respectlve?y,
resp8§%§%ﬁ? fiponents of timing signals Cl and C2. Gate 35 i's
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cont Eghtrch® ROfd tpdﬁh@ioﬁ%fcswﬁecﬂb@r ef gifan WIdigen i BLadgace intervals,
swi.tch_ 30 cgn occu elt i on de endlag n the

p
i nst FREEEY h&%ﬁ?Eﬁe§§a#r5ﬁ95%$u%Q£Q§mQﬁ Ay the trace
lbnteszabsntﬁamsehhﬂn§651B$cuneftbatt&h 30t.he recelver is in.the "internal"

certan imes CHERSEt . rduitnr 18R, ac AL 1 YR or et  on on

a snabl cpor vcsMpy eiﬂheMsphayIHEreenEKEtpasnnnqnndepend?n@ronn responze
0

the Lo SRl Rdchivdd oY BiEECn S0P AN pld AL B O T e

the time o e channel receiver is \.)
tuned2 PAYFidgaifie toRse |1REGTURLE! ay FPENEXBRI SuAEHIe HEBRLar e soneti nes

18" ovided rle&efi%ierﬂs iRl thél eyheeeRalecdikplay Hode Whéreincl ude a
n1croar S% rfé”%éﬁ%éo eQab§°é§5nal sl.- However, at certaln
times the receiver is intended to display auxlllary
information on a small portion of the dlsplay screen
either automatlcally ‘or in response to an instruction from

20 the viewer. The auxiliary lnformatlon can be the time of
day or the number of the channel to which ‘the recelver is
tuned, for example. ' ' . |

Auxiliary display functions such as these are
sometimes provided in conventional telev151on recelvers,

25 which include a mlcroprocessor controlled character _ )
generator responsive to control signals for enabling the ~ = = o/
display of the auxiliary information. Such control S |
signals can be applied to the MODE control signal input of

~ a timing signal generator 40 for temporarily'caﬁsiné'the

30 S2 signal to be applied to switch 30 ‘when the aux111ary
external information is to be displayed’ durlng a given
portion of the horizontal trace 1nterval of the 1nternal
video =7 ynal. : ' _

' signals Ss1, 's2, €1, C2 and G are génerated'by3

35 timing signal generator 40 which responds to heriZOntal
and vertical image synchronizing signals H and V developed
by deflection synchronizing circuits of-the-receiverﬁ' _

Signal generator 40 may include, for example,'siénal-deiay B



*generator responsive to control signals for enabling the display of the
awxiliary information. Such control signals can be applied to the MODE
~control signal input of a timng signal -fenerator 40 for tenporarily
%au3|ng t he 30 S2 signal to be applied to switch 30 when the auxiliary
external information is to be displayed during, a glven portion of the
horizontal tehreuitsefsurhofs: menostable muldcy i {ﬁﬁ@rstmgﬁaﬁsqsentsgl Cl,

C2 and G ar elS&féréiféum‘.sg’?sucrh' @sng:o‘iirﬁ'!@&sﬂ%@é Y ER ﬁblgﬁeresponds to
hori zomtal and vertical image synchroni zi ng SL&E?IS H an gevelog g
def | ect i-on s@ﬂEhFBﬂFélnﬁyﬂFrEH@F§50¢QHN9?Q§£§ gﬁéi Gtnefat 8R40 may

i ncl ud®; f orgexagphnalsi sakndelsay are aidspadisively hdesivedostenl
nult|V|ﬁ%ators oy ﬁ uentlgé logic circuits (such as counters) responsive
to the hori ZOhPaRLi&yhe ABCs&d “f or generating signals Cl, C2 and G_ Signals
SI and S2 are respecti Timingegenedatoam4d aksqnw#spdﬁdanﬁoca MODBi ng

gener ator 40 %f.i’oieéggﬂgi bhidn '\’Gg'%e“x‘?dltr{é’é Wi o Ox}f@'&@ Qf&ﬁ 1 8¢S gl ch

one of S|gna and provid at a node contr out put gener at or
40. The MODESZoh$rproyigdad autaya pedeecanigal Quipyt 19f gﬁﬂ?ﬁﬂﬁ??—'cépl -y by

Circuits wifhg MBﬁErEBﬁ't%'l sSQgnBNwRlyY bdYdevreieWed &beResW tching
bet ween an i nternal broadcast tél evision inpge dIS | ay. nbde and an exter nal .
i mge d+Qpl a?uﬁﬁﬁétlFéﬂ-lé'xQﬁ(pFér%smWo’?h? eg?‘é%/ﬁ‘é?f a?ﬁhﬁﬁf}ﬁéﬁ'ﬁ' .

Tel etext i nfiynat yoewern ﬁhﬁﬁr@M@toﬁiﬂdﬂbéﬁweemhamlﬁnternabnbnagdpasteed

t t |1 t MODE t tch
between ¢ he TRESTHAEoRnAmEGR. AP IS Mo B ' 28 S¥LAERRTO4hagRY ET
Teletext i nfdisplagnmodea prml@mampkduathauﬂisphtYe@ﬁ (extarpahkdrw se

di spl ayy ﬁra?ﬁﬂﬁggiét 'rl'iaﬂ.'eq‘:\é aﬁ €on & HSFEEbhVEEYthehe -

I ext jnfor I'on can e ena I'n response to the setting of a
V|emer b%ntrQLSEHaHHEGQBegwﬂP&hPrHQQQQ)iﬁﬁﬁﬂ%ﬁ%ﬁa by cb¥t EhasMPBEi ¢

circuits suChontrol signal enabling switch 30 to switch between the

' internal and external positions as required to display the
Teletext information on a portion of the display screen
which otherwise would display a broadcast television

20 - image. Alternatively, the Teletext information display
can be enabled in response to the setting of a viewer:
controlled manual switch. '

Timing generator 40 contains lagic.circuits such

as including a logic gate responsive to signals S1 and S2,

25 and to the MODE control signal to determine which one of
signals S1 and S2 is conveyed from the (S1, S2) output of

'.timing generator 40. Thus either signal S1 or signal S2

will be selectively conveyed from the output of timing
generator 40 when the MODE control signal corresponds to

30 either an internal or an external display mode, ' |
respectively. o '

with the dual image display capability of the
disclosed receiver, it is desirable to maintain _
substantially the same black level for images displayed in

35 both the internal ahd external modes. Otherwise,
disturbing changes in image brightness can result as
between the display of internal broadcast television
signal information and external signal information. The



as including a logic gate responsive to signals S1 and S2, 25 and to the
MODE control signal to determ ne which one of signals $S1 and S2 is conveyed
fromthe (S1, S2) output of tini=%g generator 40: Thus either signal Sl or i
signal S2 will be selectively conveyed fromthe output of tlﬂ]ﬂg gener at or
40 when the MODE control signal corresponds to 30 either an internal or

n ditkalidood spf sguabderis Fhapges 1acTwertRdl ismage di splay

cap@%sﬂahﬁaim éllﬁﬁiﬁaeédr esze meroldsted Ssélﬁécff@h enbfwBBkAt ai n
sane in 35 both . the

bstanti_al | a
?ﬁt 312??51 Il?%ﬂyéﬂt?ha?uﬁﬁﬂéglcagiﬂeﬂﬁ%a ‘EP%F% iﬁiﬁljegihﬁn i mge %,/
br: Ghintee Sisnage bbsoktrafahehweeadewleat @aplhntmfmﬂé@?am a{@doadca%] |
te ev si_on i on ;and exter informati.on e
i k& tﬁf&?f}fﬂg %?1 @‘f’gﬁﬂ%{eg‘?dgﬁana& d@gluﬁqvggt’? =%y @f‘ﬁﬁfll ally elininated
by di scl osed skhethéoinhernalkdispd ayl apdenvwhdn coroadtcassl |y nmaintain
bgled t I d>5
o TR e opiBel BROBBYARKS B EaRd P01 DRER 2001 1] B
di s@isaytadee %mlsye dchiming emr@rtqu%} REOHICES 091 gBALbS Lsi gnal r
frO@tsqlﬁsSQno'&'éoﬁ@r@E Quﬁﬁhﬂedsltddﬂlnglg‘%fﬁé’é@"sé{’t@ho%%% signal Sl

" Do BaEasb ot | Che GINEnBOSE RN AUEIN AtRS | 1961 AdRae FReerval or
conuﬁwmg;ﬁaﬁeﬁmemamgerl &bnvmm@w ﬁelév:lm@pﬁna@ef During time [err]
wner P  BHESGeRE 20" DM B Ty BOVEYRE kP hescope.
DuHsﬂyHahnS#enaQses switobr Bokpabel pladead N IheHEXTt he bl ack referen;;)
oo PSR B WY e ptphe Bt £ MK acqolBled ZrERTTAIT N o0

1530 henh kimesgars- ref erence level *at input terninal TL1. Cbnparator 32 -
thereby devel qRerfgOLine! tSOBE" OheSnbtdizontal line (LINE 1)

when the black reference level of the television signal is

present, signal C1 renders comparator 32 operatlve to

compare the black reference level at the output of switch

20 30 with the black reference level at input terminal T1l.

Comparator 32 thereby develops an output control signal

across capacitor 33 for establishing.a deslred ‘black

reference voltage at output terminal T3 of network 1l2a by

feedback control action. Comparison occurs at time- t2

25 rather than during earller.tlme-lnterval t1 durlng the

same back porch interval, to reduce the chance that the E .,

comparison will be disturbed by effects associated with '

the horizontal sync pﬁlse during its settling time. At

_ the same timer'signaliG}enables-gate:35-toiconduct and
30 convey the'black reference voltage, which is'established
at output terminal T3 by the action of comparator 32, to
storage capac1tor 36. N '
_ Capacitor 36 stores the estah’lshed black
reference voltage. until the next horizontal: line (LINE 2)
35 when, durlng tinme tl of such next line, signal Cc2- enables

comparator 37 to compare the: stored black reference

voltage w1th a black reference level appearlng at terminal

T3 during time t of LINE 2. An output ¢control voltage

3]



dcross, capacitor 33 for establishing a desired bl ack reference vol tage at
out put termnal T3 of network 12a by feedback control action. Conparison
|Qccurs at tinme t 25 rat her t-han durirmf%%ﬂlier time interval [err] during
tthe sane back porch interval, to reduce the chance that the conparison wll

be di sturbed_by_effects _associated .w.th the horjizontal sync I during
its settlingff¥ﬂegomﬁﬁrfﬁ ré§ﬁ§ﬁﬁ%ﬁ§t§nﬁﬁuﬁs§?%£ e ﬁéfﬁegg Egaggnduct
and 30 conveferbackl dekrelefforense ol tthye, exterhal ssbgnabl dispdlagt out put
term nak- T3 he_act.k f ) st e i 38+

Capaci t or SGBég%feggt%%ags?gbﬁggﬁgfgﬁéuigégﬁégénggﬁgo?ﬁa g?u%??Fég%e next
hori zontal |veitageNErem gompagaher @ g advantageeuslyhdisectilvne,

signal (@ enpbigse@OwBAkREObIACK THUTEHER 1Wve] Cieeabl BekeChR BREBUL
voltage with a bl ack reference |level appearing at termnal T3 during tinme t

of LINE 2. BRIBuRAdt Tdodty SCCpdidanire with cthe rutRrBkpiramotneraadi sts to
establish a spghatt sbugele nef.er aiceachioyalay othesislackt bevext er nal - si gnal

di spl d i di sed sh ly.  _.Th ( L . val
rom compar sk spEeFentative BUIBIH GPHia voT6ed) Eheh F3RbRBasPE.p?°
ref erence Ieis{centihuhiﬂgdupdaﬂﬂdnﬁnt&wlﬁng&bj%ﬂimeahasidahoeasﬁﬂbethe
out put i§ om tPLer Eﬂn%es Hgﬁib(ss%‘fﬁcea\;o%dféd‘ M'és%*i@ﬁ%@b%ﬁd' evel

ol vol tage or

representative, output contr . rom conpar a i § continually
updat ed on amgintabpingnanifeorm dmags hrightness fori hetheinfierapd and ded

in establishiggepnd]lMaiBbaiaYed iHlde 1A F SO LEN INRES SsotchAOhl i Nt er nal
and ext er nal dlsglayed i i nformati on,. when smﬁtchlng betmegn i nt er nal
and ext or nal PRERERRGANGETHRL, ARSHEXCERTAL | TRORLVET <S4 ARESY POIES -and G

With respect 15 to tifheopdmdricon Hisirnraks atDf sC32andde3#ishdrgspects
reﬁﬁfns éhe £ for th.internal and 8 r igﬁ ggz_gg t he
recei vet> In 3%&{’8?%&1“88%#’% énprﬁﬁﬁ %ﬁ%%xﬁ&nﬁ? dnB
remains the same for both internal and external operating
mbdes of the receiver. . '
In the external operating mode when external
auxiliary signal r' from source 14 is to be displayed,
20 timing generator 40 produces signal S2 at its mode control
output. Signal sz_causés switch 30 to be placed in the
EXT position during times including line trace intervals
for conveying auxiliary video signal information to
kinescope 20. During black level reference time t,,
25 however, signal S2 causes switch 30 to be placed in the
- INT position whereby the black reference level associated
with the output of internal signal source 10 is conveyed
via switch 30.
' As explained previously, such black reference
30 level is processed by comparator 32 and capacitor 33 to
establish a desired black reference level at output
terminal T3. At the same time, the established desired
black reference level is conducted by gate 35 in response
to signal G, and stored by capacitor 36. During the next
35 horizontal line (LINE 2), comparator 37 is enabled by
signal C2. Comparator 37 then compares the stored voltage
on capacitor 36 (representative of the previously
established internal signal black reference level) with



auxiliary signal r' fromsource 14 is to be displayed, 20 "timng R
generator 40 produces signal S2 at its node control output. Signal S2 il
causes switch 30 to be placed i mlike EXT positi-on during tines including
line trace intervals for conveying auxiliary video signal information to

ki nescogg' 20. During black l.evel reference time [err] 25 however, signal

S2 thesblash weferenee pteyelced the gxtewnalosik nateh the bl ack

ref appeds-d Wuﬁfs@ﬁhét@d Mtﬂlﬁﬁezoﬁhwtls‘)fcdd&tﬁff@& pignal source 10 is
conve ed via switch : B R‘&ew ousl such -bl'ack reference 30
) Er° 2‘38

| evEWLtEh, 3% dQ & "b’yg'% t:{?r 33 to establish a dggired
bl ack referenchd enwﬂ:pwt ©Cohpyblt eolitagle BI Smgdweatere3?i i, the

57 o BORCEAEDEEST oF E5S AFEFRERASe, BeTleeh) %e"‘iﬁﬁ? o’ the next 35

hor rn&nmhde Aevel NEf 2fhe cexpernndr adxiild amyaldiagghdly andntheC2. Conpar at or
or SEEETRG et ehed WD SRR e § SRR 0
bl aUII-thef%\eeM@qlév]e?V@* ewutrukt efnantergad signah sppeessl@uring tine -
[ er rhigf k:gﬁ@ B FSL C@@ﬁﬁ&?edlﬁ' 8toddid ?fy g G 11ﬂ§ut of

corrparatqr .. _The quf put con vol t age

conpar at or:
10y opFaPafidot & 37, t'Tht f‘F%P%F%E“E@FV\éEnetII?@ (ﬂé r%f"é?%ﬂ%%c“evel of the
ext eLamb Fod |d§1{abbigﬁwd1gaﬂddébﬁrddsbﬂ.ad:ldﬂr%fen‘eﬁdﬁ elevel efet as

coubssettsl LR (P 08e b fol A7 e, by SRR dintet AERE 000l g 20
capaonﬂ:m‘nllﬂ&op/\/rllndﬂ.tn@rsql switechaBOel gma 3§, admpedbatoda c3'arrp| fO[ be U
o be
gftsgpglye%b%%éqx&%d% d?? #oaf%ﬁgaggn fcé)e%r |r§e§3£| ng I?Ql?%hSSO gate
1535 éﬁ#amf@rresmearﬂ@%ba@ft'@hg Qstsma%émkeand]et@fbb%@hce bet wen -

‘therg¥ereblcdc i sl Er 861 g¥el Qithh%héxb%"t%ﬂt Sdﬁrﬁité’fﬂai he- bl ack
reference | evel associated wth the %Utl% E_ nt er nal
signal source 10 so that bo ex J.nternal signal
information to be ‘displayed exh:.b:.t substantlally eqaul

black reference levels



be di spl ayed exhi bi't substantially eqgaul. black referenc

LA M5 1. A video signal processing systdmd« ncl udi ng an gpléy

devi ce, said system conpri sing: swi tching neans having a flrst i nput for 5
receiving a first video signal having inmage information occurring during '
periodic |ﬁ&&§£ﬂﬂ£§¢vals and a bl ack reference conponent occurrlng during

peri odi ¢ bl anki ng interyal sy glaggoggghgﬁugrfo%r o Vé%t&ndjm

second w4 deo signal havi ng |nag n occurri urrng pe¥|od|c
i mage WQf er vats IMRge ‘Bﬂ»%E:kaYe evifee éénrgomtmmmpmsmr ng periodic

bl anking intervals, a C@@iﬁéhlhepﬂéanénﬁa%n@'ta()%1f§&'piﬁiS‘u’EOféf“ d di spl ay
devi ce; glnl means coua#ed to id contr ut of 15 1%ﬁld swi t chi ng

nmeans fof ca qﬁ}@%ﬂ% 3 %EﬁFn&l 2ns1gn 1ing, ¥mage 2BROPRor
coupl i ng sal@dburﬂlnqmmmrtﬁgsgeﬂlsdntchma@eﬂﬂntéﬁvarﬁuﬁh@lSQEBacHEVICe

via a first th | S ratin nnde and. t a_second
condi.tion fo?e?éagpﬁ {5 écf:ﬁgﬁfmgf XD Per %é)*%ﬁ?%ﬁmgﬁ‘bﬁﬂs to
sai d dlsplaymmaanxahsa.a second sngnalfpathecexyrngxnmiamxzhiang nmode;

reans for pr%c%qw '?Pdé’ofé{ aY'H§91§.gg ﬁhfo&%%&%@é@&ﬁ{ﬁ%eremé

| evel ; and contr nmeans, onsive
prOV|de& mntﬁu&%&g(Rﬁ##@ﬁﬂ%lb@ﬂqeelétéﬁﬁélﬁeﬁad &uhﬁ#@#aﬁ36%¥®@$ecoupled

to said secopdmyicHett F@é@uffinauaeﬁhchb&mm@/Iﬂmmdlﬁe&wallyl dgo

signal coupled via sajd second h with a black yefeéerence leve
deri ved from99¥§Fq¥r¥HP%$de6n§|§ aPuEB i FOyRLath tigh 1%2%?Yed bl ack

reference | edvicd; A system according to Claim 1, wherein a brightness

COQLLO' network for conérollén egﬂg coupled to said control input of

15 sald switching means for causing said switching means to
exhibit a firstcondition for coupling said first input of
said switching means to said display device via a first
signal path in a first operating mode, and to exhibit a
second condition for coupling said second input of said _

20 switching means to said display device via a second signal
" path in a second operating mode; | |
means for providing said first video signal with
a desired black reference level; and : -
control means, responsive to said first video

25 signal provided with said desired black reference level,

U havihg an output coupled to said second signal path for
‘automatically providing said second video signal coupled
via said second signal path with a black reference level

. derived from said first video signal provided with said
300 desired black reference level.

Signal source 10 so that both external and internal si gnal Q m““m)
|

2. A system according to Claim 1, wherein
_ a brightness control network for controlling the
brightness of a displayed image is associated with a
35 source of said first video'signal; and
said first video signal is DC coupled to said
display device via said switching means.



_'_—_'___'___________..

bri ght dlsplayed I mage i s associated with a 35 source of said
H'ﬂg“ ;lﬂg“@ﬂﬁ/al and said first video signal is DC coupled to said .
ia said switching 1 gEans. -13- 3. A systemaccording to
B aim1, wherein said second neans includes a sanpling circuit with an

I nput responsive to said first video signal provided with a desired. bl ack

ref erence Ieveg ampgigggm é&&&%&%ﬁguebeélhamﬂw(1553¥EE58'9na' .path. 4.

A system accor aim3 and.Turther conprising. a signal conparator
with an input F8id &&Sapchdraans tuepudesi gnardplidig st acedfipl i ng cireuit,

an iwpth he/ ihpee) \ﬁe@oﬁﬁﬁbfe@@“ﬂaiddFQr§t9%?e@r§i§k1§Pnt[0| dl np:Jt W
responS|v si gn or. enahl i ng sai,d c npar or to devel op an
out p& Xaﬁﬁpowlégﬁaw&i%?kvﬁegFrF geqitev ‘%e??veen t he. bl ack

g ef eoanpatl evepled i ddid Seddnd yignralspanal. from said sanpling circuit
and the bl ack reference |evel of .said second video signal. 5. A system
according, to Caim4, wherein said second video signal is coupled via a 20
capacitor to séi.d QeGMﬁtemancmtdxagdtewﬂﬂahmn@ reshsfuxthlesai d contro
S|gn@5Tb§§§QHBIed to a|d coupllng capacitor for determning the charge

t her stem according to daim1, wherein said -
provi di ng nmeang snsm@de§qmnare oneybahcénpanauﬁ-ﬂqnqx#@#xwamg said first

oV' de&lzepﬁeaglaﬁaeaplﬂz% téhf&'ﬁhxﬁﬁ‘liﬁa' 84 reRans, adrd (?h‘éaf@rf”St vi deo

appéari,ngat sai d ut gai d SW t Chi N nmeans; said first

I gna
keyeﬂeﬁﬁﬁﬁ& Stﬁﬁlgeﬁﬁﬁqqguﬁ% oikgﬁﬁtveaGGang Qﬁﬂé?@P?nterva
port t@spohsiveotoz enttah:lnglesmm ﬂbﬁgeﬁabdlhba@ﬁlrd?fcﬁim.ﬁh@@ffponent of

said_first |deo SI f or din om an out put, .t her eof to said first
S|gn5? ﬁgyﬁx &ﬁJQﬂéﬁﬁzﬁl 8nai representative o? J
dlfference between the black reference level of ‘said first
15 video signal from said sampling circuit and the black
‘ reference level of said second video signal. '

‘5. A system accdrding'to Claim 4, wherein
~ said second video signal is coupled via a
20 capacitor to said second input of said sWitching'means;
ang g | A .
-said'control-Signel is coupled'to ~aid coupling
capacitor for determining the charge thereof. | |

.25 6. A system accordlng to Clalm 1, whereln o .
said providing means includes a flrst keyed ' ' o/

comparator responsive to said first video’ 51gnal as '
applied: to said sw1tch1ng'means, and to sald first v1deo
signal as appearing. at said output of sa1d swztchlng '

30 means; said first keyed comparator ‘being rendered . : 3
operatlve during a blanking interval portlon of a
horizontal line contalnlng sald black reference component

- of sa’’ first video smgnal for prov1d1ng fron an output

thereof, to said first signal path, a flrst control 51gnal

35 for maintaining said desired black reference level of said
first video signal; ' '



33, for maintaining said desired black reference | evel of said fiTst—video

signal; ~ -14- a storage network stores a signal reprem',mﬂ' '
desired bl ack reference level -of said firsl4wideo signa mrﬂlmﬂ"ﬂgm
means i ncludes a second keyed 5 conpar at or responsive to Saild %t ose
signal representative of said desired black reference | evel of said first

*

videq signal, and responsive to said second video signal ; said second B
conpar at or bei ng rendered operative during a blanking interval portion of a
hori zormtal line containing 10  said black reference component- of said

secondwyi deo signal for $rEkQERdIY RetEerkusEaresnar sdnals aepresentabive

si gnal represggt ghiide qifsiites bhIiek eréeeBehreeeveild o ¥Ed SFirEX wdesai d
bl ack reference coqgonent of said second video signal; and 15
means for couPtPRG*<ai d second control 'signal to said second signal pathfor

mai nt ai ni ng the bl ack r efair@rosnteokmeinsaifciadesd aviséworsi dteted n
‘accordance wW ' i ck refe e I t abl.i fOr « i
first vidto s%gﬂgslr%ﬁ Ire%i%%%e‘lf(ﬁ a%go%%?ﬁgs#§¥%fla%§\g%%]w?e§%%-és’ﬁ%léﬁgst
and second coafasatidr desdarenttblatly veferencdulevelswodc essid/£inst 2onded
bl anki ng inte 3 2 : VLS| Sl tgﬁ;ﬁ? stem
I ncl udi ng ‘an {‘;‘ﬁ%‘éldi gadayrecfet\)/?%%]f&éa?(g és?s'?elﬁqégggr#gr hrg':a?g I%rs]', Chi \r%a%%ans
with a first $ﬁ§9¥1_df @WM%@@E@IW}EQ%PQE&BW' HRIIRG A
i nformati on opgHhking dHtd¥SrPL PO LoN0SEZaNhakizZeneall T&ﬂé“ﬁéhﬁﬁihfhi_
bl ack 30 refere cg co (ngg occurrin durlng peri.odi ¢ horjzonfal bJan ing_
interval 59 a €8&6n l'r’ﬁ’%tr? r?’&%i?ﬁ‘?‘é"%ﬁnﬁu £l Féﬂ-g’ $ \Wdiﬁ? SRt
havi ng i mage gskopiewiiding at an output thereof a second control signal
o/ representative of the difference between said stored .
signal and said black reference component of said second.
video signal; and
15 . means for coupling said second'control'signal to
| said second signal path .for maintaining the black
reference level of said second video signal in accordance
with said desired black reference level established for
- said first video signal. '

N
(=]

. ' 7. A system according to Claim 6, wherein
said first and second comparators respectively
operate during successive horizontal blanking intervals.

25 8. A television signal processing system

including an image display device, said system comprising:
switching means with a first input for receiving

‘a television signal having image information occurring
during periodic horizontal image intérvals and a black

39 reference component occurring during periodic horizontal
blanking intervals, a second input for_receiving an
auxiliary second video signal having image information



curring duri periodic horizontal image intervals and a bl ack reference
ﬁ““] rﬁl ng during periodic horizontal blanking intervals, a
“ nd an out put coupisd t.o sai d displ ay device; 5
ﬁEaﬁS for" prOV|d|ng afirst timng signal to said control input of said
swi t chi ng neans when said switching neans is to exhibit a first condition
for coupling said first input of said switching nmeans to said display
device via a first signal path, and for providing 10 a second timng
signal to said control input of said swtching neans when said smntchlng
mean@ctBrrdngx ﬁumngapse:amdiccdmirizontabr imagel intexaial seamddai nputBf.

b dkkCheRErERER® chpRldh Ol SR ERY! BErYRE Be3ACANE D) ONA paLh: 19

means rovi evi son si e5|re bl ack reference
| evehorhmn‘ééht bélaniféass m‘c@rﬁks veat ©°§§I§lt dnpuitsi @ndiamal provi ded

vmtrbﬁgﬁgtdggubggdbhgc%dya(ﬁfgﬁ;hfeagblcgaV|ng an out put coupled to said
second signal path faor 20 aut natlcaI[¥§£rOV|d|ng sai d ;auxili-ary video

Ssignal with a BP3RR EOKe PEAVAGIRG A ELFSEJLIMARLS S1OTHdsi ¥Rd bl ack

r ef @ﬁ\decbntrbloﬁ.npatd otfelsammsxmscnﬂﬁb m@ansAwhes @aiagcording to daim
onse_.t 0 Eald rst ti mng si'gnal said

amt%ﬁﬁﬁ%ﬂﬁﬁﬁnQeEQﬁ|BFt§ %ﬁ#ﬁf@tapgé?f ng a. first portion
of cnupﬂingesasdoﬁlrsgnampmtudirspldtswxabhmngtmewna;tnushtdack

 por ipPEagCaERges vl a wedek 'Sighal BEERT RANAN BediRA 1, i hg
10meard $eeehdt siming séqmd. M|Saxﬂn mn‘epoldunpng afss@mij portion of said
aux@wfﬁahfhanaéahha Eegg s'a&taer “ﬁgl HelfsSakd £l aghiiaference
conponent , and_3 its said |rs osi tion during sald second portlan)
16secon& cmmhtum for coupllng said second input of said
switching means to said display dev1ce v1a a second sxgnal
path;
15 .. means for prov1d1ng said telev1son 51gnal w1th a
~ desired black reference .level; and
_ _control means, respons1ve to sald telev151on
s;gnal provided with said desired black reference level,
having an output coupled to said second signal path for -
20 automatically providing said auxiliary video signal with a
black reference level derived from said desired black
reference level of said television signal. '

9. A system according to Claim 8, wherein S
25 in response to said first timing signai;said
switching means e#hibits said first position except during
a first portion of said television signal blanking
interval containihg said black reference component,,and'
. exhibits said second position duﬁing said first po:tion;
30. and o o | L
in response to said second ‘;Jlng signal sald
sw1tch1ng means exhlblts said second position except
during a second portlon of said auxiliary signal blanking
interval containing said black reference component, and
35 exhibits said first position during said second portion.
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"10. A systemaccording to Claim9 , wherein said first bu '

portion occurs prior ‘in tinme to said second bl anking int nm,mm"mmmn",
;wnthln a given horizontal line blanking-l&-erval. 11. A systemtaceording to
Claim 9, wherein said providing nmeans conprises a first:- conparator with an
i nput coupled to said first input of said swtching nmeans, an input coupled

to said output of 10 QaldAsﬁNB@ﬁﬂh@Qﬂ&ﬂd;nQthz#ﬂ@&mpﬂt.cwhprednto sai d
first signal path; saigaigr Er%%nﬂqﬁﬂﬁiﬁ#“%ﬂﬁéfﬁﬁikigftfaﬁraEbﬁ§sdur'ng
a

sai d second portion of , one orlzont providing a_first out
contrsl si gRF10EpkRsEinEt Lo S8l FecHnG Dlankingiirkervad Rﬁg‘fﬁlpndes of

15  black nefeiimcg §DVRANRBES ZbheA1anER 'Hl&rﬁiu?' fn€eppatator inputs;
said first output control signal is coupled to said first signal path. for

mai nt ai Ai ng said desired black reference |level of said television signal;
20 ~a storapk.neAnwsystem aotrding tmicliimsto $|gnalreaat h, said

t t k bei { d t f d
one horizontal 11ne ToPestopFRy BI0Y meRnk Hobbathes U BIEeR Y oot red”
bl ack referdmmmamatbrowlthldntehpumsomupiqﬁuﬁq 2xid first inputaiod
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stored representative Si Ving garaaull ﬁy nal ,
and anl@ut plﬁal%eﬁ‘tﬂ-’é"é}ébhﬁ méﬁﬁénaﬁ@d B Wﬁ%&%@lﬁ@r‘é@ saidu Fl-ﬁgtsal d

first port'%gﬁala;%‘&& hQéiQOﬁQEﬂ cRmpadatdt beiYy i feRdefBgout put second
control signal yeseptalve of .t.he difference betﬁﬁen saj d stored

represent at |QR9%§ f HﬂﬁlPﬂesBFgc?eF@P&&?Eé: e oROXAZANEALI | i ary
vi deo signallimndfoeapeovddingunl ifigstaiohtprrosbregrdl okighgbal to 35

SALs seoond Al RellySL 008 (L8 STV AL Ao B AP T SLGERR PR O
| evel estaMbkﬂukifefesemdetebmponenmssm@aﬂ appearing at said :
comparator inputs;
sald flrst output control signal is coupled to
said flrst signal path for maintaining said desired black
reference level of said television signal;

20 ' a storage network is coﬁpled to said first
signal path, said storage network being rendered operative
during said second portion of said one horizontal line for
storing a signal representative of said desired black
reference level of said television signal;

_ 25 - said control means includes a second comparator

U with an input for receiving said stored representative
signal, an input for receiving said auxiliary signal, and
an output; said second comparator being rendered operative
during said first portion of a next horizontal line for

30 providing an output second control signal representaive of
the difference between said stored representative signal
and the black reference component of said auxiliary video
signal; and

means for coupling said second control signal teo

35 said second signal path signal for maintaining the black
reference level of said auxiliary video signal in
accordance with said desired black reference level
established for said television signal.



32___A_§M§L3ﬂLacchd|ng to any preceding cIa|n1and further conprising neans

for AC coupling auxiliary signals to said second |nput of said swi t chi ng
. lum(“lmu ﬂ L - means for Del@eupting tel evision signals to said
gﬂﬂl said first-input of said swtching neans; and an i nmage.

br1gﬁtnéss control net wor k-'associated with a source of said television

si gnal . A sg:QtemAaey:erdmrm:dm duyprecedung pliabedndg cl ai m |
wher e sali i gnal processing systemis a broad- cast teIeV|S|on
recelgﬁﬁthggn%mé%ggg?irst vi deo signal is a broadcast television 15 L

"signal. 14. A weRns sfemalCpeoyp
descr sRedn@ tl'hpﬁﬁf %P%&Os&*ﬂﬁcﬁiﬁmsig draw ngs. 20

5 . means for DC coupling television 51gnals to said

display dev1ce via said first 1nput of said sw1tch1ng '

means; and : . -
an image brlghtness control network assoc1ated

with a source of said television signal.
10 13, A system according to any preceding'claim,:
wherein : ' '
said video signal oroce551ng system is a broad-

casl telev1$1on recelver- and - o - | Q)

said first video 51gna1 is a broadcast teleV1810n
15 signal. ' o e '
14. A video signal processing system substentially :
as hereinbefore described with reference to the accompanying

drawings.
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