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i nvention concerns a circuit arrangenment for devel oping a single,
signal . from wht ch nul tiple keying signals can be derived, for &Wékjg

tel ion receiver or equivalent videoisignal processing 10 systen1
I nc Ng keyed circuits. In particular, the .invention concerns such a
cir wherein the conposite keying signal is accurately tinmed and C.

hibits a reliable keyoMPOSITE cRE¥INGYSIGNALA GENRRATORINIt basis. In a

r tel evision FECEIVEFféE%Q&QfEEEVEgIBE dﬁyggﬁlte color tel evision
Syn

5|gnal i ncl udi ng | um nance rom nance an chroni zi ng signal
conponesgts, there is a requirement for performng signal processing

functions that requi r%fg/'ﬂgv@ﬁtiwcla&aem@ %nd’htéhi@sapﬁfén?éméﬁfé

conposite television signal. In pertinent part, these 2 func{ions include
keyi ng to sé%&'éﬁ?%@ﬂ?%ﬁﬁs% SHITERr 0CORPREIEE iSHENIht FXAM c¥RbShRent s of

the conposi mR1igiad ké&QVrk gsﬁgbéﬂﬁkbﬂﬁ bévae:qv%p ohwr ngserraﬂeabl anki ng

intervals tgo establ,ish a k reference f icture, and

oyt dur i BTG edefior StopiRita IRy sidlad Sidhat) RfaPogR1ng,

i nhi bi 10l Negysteapliaycudimg kégeé chrenialss. \Nhﬂpax@rmhlamwnahee or

chrom nance ;3 dif %ied s CLhell LS ikl rwq'feefé/ﬁ & _Ehbakaed W Lhi n
e n

an |ntegrate Cl rcui I'n Signi esirabl e
to provide &evimg @lmﬁammc«@yanglyu me& raw{ mltirbstrgnal seléable

performng g jdRSGrd Mok k&y | PevEENBhi ananGa R wiel ¢ s ié. si ngl e,

conposite keying signal of this type is desirable since only a sin
Fa o+

| e
external keying  signdt 3 rBRLOF cFRILRYA SdON G ERY F2% PFPERSB1Bg 3 g
then reqi r bmpBsited SOIPOSLEE¥eBing Siighall li&xqu\thg andznmaﬁ&teen

referred to as a .,"sandcast ecause of Jjts conf rat
sandcast | e l?glﬁ r?r'lﬁ%la’?ép'?%ﬁ?ﬁ§°8&ﬁﬂ'ﬁgseg§'g&mfif r%?m%?ﬁ§ rr%gﬁgﬁt 5 a
gi ven wi dt ha aedywirdment for performing signal processing functlons
that require keying or synchronization with respect to
the composite television signal. In pertinent part, these
20 functions include keying to separate the burst and chro-
minance information components of the composite signal,
keying a blanking level clamp during image blanking
intervals to establish a black reference level for a
displayed picture, and keying during horizontal and
25 vertical retrace blanking interwvals to inhibit image
display during these intervals. '

; When keyed luminance or chrominance signal
processing circuits of the receiver are contained within
an integrated circuit in whole or in significant part, it

80 is desirable to provide a single, composite keying signal
from which signals for-performing the described keying
functions can be derived. A single, composite keying
signal of this type is desirable since orily a single external
keYing signal input terminal of the integrated circuit

35 is then required.

Such a composite keying signal is known, and is
often referred to as a "sandcastle" signél because of its
configuration. The sandcastle keying signal typically

comprises a first pulse component of a given width, and a
40 '
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- 2- second pul se conmponent of |esser wi dth superinposed on the first pul se-
coriponent. The first and second pulse com 5 . ponents exhibit given

ahpl i tudes ‘and”tjmng in accordance with the keying and synchronizin :
requi rements. of signal processing circuits within the receiver. In @ ‘
accordante with the principles of thePpreesent invention, there is di osed
herei n an unconplicated, 10 econom cal circuit arrangenent for generating

a copposite keying signal of the type described ahove. The circuit i
- ca%anFe of g8REPRE RY @c&"&?@“ﬁ"t‘ﬁyﬁ’édql?éﬁ% "b‘tﬂa’gb %{ﬁﬁﬁ)‘r{’&?ﬁ%e‘gfmfh e
conposi Ite Si gaglst palllsiec doriponetitt.n Mrpeilrdto dite sedaid i yse hoom- bur st
i nterval of the 1 col.or. .tel.evision ,si |, ..T. |y cuid i anged
to exhi bPt .r BEREL sd@ﬁ‘glﬁ% cﬁlgﬁ%rﬁ"{b]tlo%ﬁ acﬂdsgtu]ﬁlq%ller% aaflcccgéx\sfgar% i ons
and t enper at wi¢heftheckey iy asdargyinshrdmeizing aeplicanenteyhigspeaiebtal -
ref erence 'eg%c%%.s%‘”gt ARSI i dr SR Jehed. 20 An

arrangenment according-to.the present 1nvention is 1nhcluded in a color
tel evision receiver folmassersanse wdipdde erinsipies of st Brggent

cont ai ni Ny an nyFRAS or)f FHEHd A QARAHYA UL Neh Aol (@ Nt erval s
"and an i mage synchroni_zi ng conponent occurring dur |$% 25 | mage bl apki ng
i ntervalld. BSONORHARIFIEGW tc ARFARIAMSIHe | {Re TePHA F LRt & CWRRHE BRi zi ng

conponent angteyividC R[] o /tie Myfd dewmeilsed fsews! | Mheluginguberis
zontal imge b'%%é:ngﬁéntervals. The recel ver |nch£q$s a netmgrk for
providing a F&PASd% |5%ﬁﬁﬁ§ﬁ14%ﬁﬁﬁ%ﬂﬁ§a?£§ e FHRELLPETFve of the
hori zont al smgigwe@nzﬁmg:ﬁ:chimrcmﬂposaitetmﬂglDrpaleticmilh@rlmr‘h'z'oht al and
vertical blankidacy Wilchd HURIdS SN GHAN 2hdids €UMODADL: SEYEfles! anal
processing circuits, and apparatus enerating a conposite keylng signal
conpri sik¥y acPlofn teliesdsgomsigsiye oPHE e sths? ﬁ‘?i%ﬂflt?nﬁﬁiinfépdent
with the bl aiith it Mt HEbehER@) o WSt StESh P0Secatt he first
pul se and enconpassi ng the burst |na§rval. The keylgg aggar tus.congilses a
keyed circui tOIEIARNRS VARIR 1IN, ARG SrRTFCTRERTR REPTFRe FOF B¥3BBLPAg a
gate pul se whereby a reliable keying pedestal reference level of the
. composite signal is established.
20 An arrangement according to the present invention
is included in a color television receiver for processing
a composite color televisionlsignal containing an image
“information component dccurring during image intervals
and an image synchronizing component occurring during
25 image blanking intervals. The synchronizing component
includes a horizontal synchronizing component and a
succeeding color burst component occurring during hori-
zontal image blanking intervals. The receiver ihcludes a
network for providing a periodic horizontal reference
30 pulse representative of the horizontal synchronizing
component, a network for deriving horizontal and vertical
blanking signals from the synchronizing component, keyed
signal processing circuits, and apparatus for generating
a composite keying signal comprising a first pulse of
35 (desired magnitude substantially coincident with the
- blanking intervals and a second pulse superimposed ‘on the
first pulse and encompassing the burst interval. The
keying apparatus comprises a keyed circuit responsive to

the horizontal reference pulse for'producing a gate pulse
40



40 -3- enconpassing the burst interval, -a network for coupling the

deri hori zontal .and vertical blanking signals to 5 :-a common p0|nt a
cli network, a signal translating network, and a signal

conb ng, netmork The clipping netwy kg is operative in gommon with respect
to the Herived horizontal and vertical blanking signals as coupled to the
common point, for clipping anplitude excursions of the 10 derived R
hori zontal agdo H?&Ts's(iﬁb N lbuies s iRl 410, & gié‘tﬁibrl@Vﬁr dbgpiiRgs! ating y
network is operative in_common w_th respect, to tri horlzo al and
vertical blk Ela&réwﬁﬁaPQrHQQnﬁﬁﬂaﬁgFﬁt iRt & iﬁﬁ&ﬁ) i HERRL% o Pr oduce
ho:TLzonsal aneoxtohn gglmm awhldlgp@:gﬂﬁlneafm?g,lfa siﬁjirld apdtmg@ll itlg@g ‘The
conbi ni ng circuit. conbines t.he Qurst .gat.e pul se and t slated -

hori zont al ﬁ%WSEFt| 1§ SR %3 %%HUQ% 0P 129 keyi ng

si gnal , whi oktiwerkhdis opemadd veo Jirhezdtmd v&@naﬂeqpemesm ngheidenived 20

- In aCCOfda”ﬁS Wﬁb&t@lf Rferftf ddie gy ‘éﬁ&td&%l# {ea\@dc&ﬁéfé'attb”&‘h des a
transi stor coupled to e S|gna trans ating ne and to a pornt o
reference péP@WPPaP°1thefPFa&%%ﬁﬂinguﬁﬂﬂiﬂﬁ%ﬂ?ﬂ%ﬁ@%ﬁﬁ%P$%f@fehb% poi nt

for th‘ifot raaéka.be&gh&@letaﬂ.nQﬁd“Qf%i@F'ﬂéuﬁﬁi%léﬁéﬁb| téhag desired

| evel the . clip | anki ng si | s corresponding to the desi

magni t ude 051Vﬁ§ puﬁﬁ?tﬁréaé; {? i 1) %?%ﬁ%?lv?anhe

drawi ng: Fl coinoh nwem eapect agy aihe)fc]al.ppﬁd i loow Di oret BD aﬁ@ld@értebaylh si on

receiver a co Slt nal generator ccor 0 the

pr esent mvgﬁi g Flség qEOL#s(t "Tg"l’% ‘%‘edecf T¥RE fsfﬂﬁaggy#
- si gnal genepabdncehhwmuawn%amuaadlvaﬁtﬂﬁalsﬁi&hkimgv51gmalsmaﬁeaorns
-useful 4izn 3 r he Re Ty HQ&HF S in
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burst gate pulse and the translated horlzontal and

vertlcal blanking signals to produce the comp051te keylng
signal, which is then coupled to the keyed signal processing
circuits. '

20 - In accordence with a feature of the invehtion;
the keyed circuit lncludes a tran51stor coupled to the
signal translating network and to a p01nt of reference
potential. The transistor serves to provide a reference
point for the translating network and thereby assists to

25 establish a desired level of the. clipped blanking signals
corresponding to the desired magnitude of the first pulse
of the composite keying signal.

In the drawing:
FIGURE 1 is a block diagram of a portlon of a

30 color television receiver, including a composite keying
signal generetor according to the present invention;

FIGURE 2 illustrates circuit details of the
keying signal generator'shown in FIGURE 1;
FIGURES 3-8 show signal waveforms useful in

35 understanding the operation of the arrangements shown in
FIGURES 1 and 2; and | _
| FIGURE 9 shows circuit details of a signal
decoder circuit for decoding_signais produced by the keying
signal generator shown in FIGURES 1 and 2.



decoder circuit for decodi ng S|gnals produced by the keyi ng signal-

gener at or shown in/ FIGURES 1 and 2. = 4 In FIGURE 1, a source of conposite
cblor video signals 10 (e.g., including RF and | F anplifier and v 5" 1
detector stages of a color television g gelver) supplies signals

| um nancé- chr oni nance signal separator Separator 12 (e.g.., a conb
fidter) separates the |um nance and chrom nance conponents of the conposite

television signal, and supptde these seRcates EompeserEscéotOvigegective
input termnals 1 and 2 of a Iun1nance and_chr nlnance slgnal roce si ng

network 11. THEMEWRrR etf 4 Imi MRS ORENENd s1pr 3ERILEYShy2 fSnce

si gnal prgocessd it tstldged) Gf |alr&@m1ﬁet§1@ﬁﬂ§ioﬂfréhélf182¢I yapplneel udi ng

I lif t 15 Ki f Th
chrom nance. AN < SR SHE € oS A FYRHSChr BIPRERCBBOF SEOEchAr al or
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signals are tﬁmnashppanéosmm:b;@armmn%epgrghad peopenenty tmut 18 for

.devel opi r ren shopal col or
di fferen@g sﬁgﬁdﬁﬁﬁl?eﬁ%??%%ﬁblfnﬁﬁd 2 Bfaﬁ g{rirrskﬂﬁ}’i’ge IIE% nance

out put 25 si oninanceFignal Pre¢essingmetwarki k120, for. devel oping
output r, b and g col or-rnére@@pstegﬂacknuﬁb@ahum eampenehanmel pab&eslseal udes

a bl anki ng | veI risin a keyed conpar at o ed
Guring the bHEE RS s SR prSes RAThSE b4, TanPL i omiRAR R,
i nterval . V\hemam;eli of:otmrmmz.@@r paimt¢bediang smgpaleampll‘mfu.glatness

ref er ence, VOl age,d faide § he sbgagLeblepnanAcALAd at
Tind FEa908 Fof efiible? THE Sefliar

the b ( e) S|g rom conp arator
30 is supm|(ﬂPNR?Q?Q#Nﬁ#c#u?Fﬁkﬂdotol%nkﬁﬁﬁ@ec Soﬁlbéé§§oburﬁt for

establ i shi ng mﬂwlm lwyEbh Obetv€s | HE1 BapaLatbIRRb HARdL! RakBRY
picture brlgﬂgégﬁgg fh) and chrominance picture interval information
(C). Signal separator 15 can be of the type described in
20 U.S. Patent 4,038,681 of L. A. Harwood. The separated
signals are then supplied to a chrominance signal processing
unit 18 for developing r-y, g~y and b-y color difference
signals as known. The color difference signals from
unit 18 are combined with an amplified luminance output
26 signal (Y¥) from unit 14 in a signal matrig 20, for.
developing output r, b and g ¢olor image signals.
The luminance channel also includes a blanking
level clamp comprising a keyed comparator 30 which is
‘keyed during the burst interval of each video signal
30 horizontal blanking interval. When keyed.'comparator 30
samples and compares a brighthess reference voltage VREF
with the D.C. level of the signal then appearing at the b
(blue) signal ouﬁput of matrix 20. - An output signal from
comparator 30 is supplied to a control input of luminance
35 processor 14, for es?ablishing the blanking level of the
‘luminance signal (and thereby picture brightness) at a
correct level in accordance with the level of voltage
VREF' The arrangement of comparator 30 with luminance

processor 14 and matrix 20 is described in detail in



correct level in accordance with the level of voltage V[err]. The~
arrrrent of conparator 30 with | um nance processor 14 angd matrix 20 is
" deskniped in detail in 5 U S. Patent No. 4,197,557 of A V, Tuma, et
al., entitled "Brightness Control Crcyt 5 Enploying A C osed Control
Loop." Yhe r, g, b color signals frommatrix 20 are separately coupled via
pl ural output networks included-in an output unit 22, to output termnals: ;
3, 4 and 5 of network 11. The col or signal s.are anplified indi'vidual ly 10/
by anplifi el Sy tBAtent Whestob®’ 33U ePfst age 25 to provide high | evel

out put col oA.sWgnTumaR, et ald ,Gestiitiiest ¢'Brhisghtomgs atbrntrokPectuie
intensiiy c ral,.el egt . a es) of a col or image reproducing
ki nescope 2@%&8&%95%9%%%%# (;%r%glggl?(rictel'rb%g"are al so supplied 15 to a sync
separator 33, for sepdhgtithg Ahd SAicn Glignals (Esore)matxial 2¢omponent s of

the video skgpakate®ye cOpldd &fisS PP ADUS FOHRSBEs t ohdpragenigl and
vertical deflection cirguits 38 of the receiver. Crcuits 38 supply output
- hori zont al aﬁ‘d°V§PPitcéﬂlnld’eleszectq%ﬁ°§%ltserﬂ}an§ def 1A% c?)gl s of

ti nescope 28etwotr<k|ntlllol. Tvei Zxaﬂtoaﬂd sAlh I mtdmlaﬂﬁmﬁd_ isd aivd Deidhal g

in . Si . ner at.qQk. .35 viel ops_.a riodic_conposite .

- ('I's:zgg gt I gy) aﬂ'@?ﬁﬁg%%gﬁ%%ﬁl raeg(plcfhessgcqpoe g‘grp’a‘feart' e%t$%$i€%n§%l-p§9“bde
pul ses fronhagbt Aeveduopdpud @m:ymgsaia R 0B 3d ahdvliieh zaneal and
vertical f ethage B¢ oo UMl SNSRI AG LP LI EL] |6 Bk cbagerPOsi L e
keyi ng si gnal output from generat or 3§'|s.su_p lied Via a termnal 6 to a

decoder 40, (fnPeh gagdbedesihefcansdiar imageFeprpducing kirgseopeulBes
Verr], V[err], V[errijaed Yignals \rdinl lsoitcedOlo T 4 B4 byuksyeda
circuits within network 11. Keyi pul ses V[err] and V[err] occur during
each bdbst ERt Br JARC SCPEEROR &nﬁéﬁalqe‘f ?%s@? pﬂ&?&ﬁl‘l”l‘}zmg'
rel ationshi fsyae) signajpicomponentayiofy tiputiied Ligmab: MorWéetoggpatat or
o anry"9.BE, BEpdbRkbl 33 1y RARG M b W on 'k VR L8001 VO

deflection circuits 38 of the receiver. Circuits 38

supply output'horizontél'and vertical deflection signals

20 to deflection coils of kinescope 28 to control horizontal

and vertical image scannin§ 6f the kinescope.

A signal generator 35 develops a periodic
composite ("sandcastle") kéying signal in response to
separated horizontal sync pulses from another output of

256 'sync sebarator 33, and horizontal and vertical retrace
blanking signals from deflection circuits 38. A composite
keying signal output from generator 35 is supplied via a
terminal 6 to a decoder 40, which decodes the composite
keying signal into.keying pulses V,, V., Vg and Ve Vy
30 required by keyed circuits within network 11. '
- Keying pulses VB and VC occur during each burst
interval exhibit a mutually antiphase (push-pull)
relationship, and are applied to keying inputs of chroma-
burst segarator 15. Keying pulse VK is in-phase with and
35 of the same (positive) polarity as pulse VB,'and-is applied
to a keying input of comparator 30. Plural keying pulses
VH’ Vv occur during each horizontal and vertical image
retrace interval, and are applied to respective plural
keying inputs of output stage 22.

as
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to a keying input of conparator 30. Plural keying pul ses VH, W occur
during each horizgntat*and vertical inmage retrace interval, and are applied
*0 respective plural keying inputs of output stage 22. -6- In the
arrangenent .of FIGURE 1, the blocks wiihyn.network 11 are largely c |l e
of being*fabricated as a 5 single integrated circuit. In such case,
termnals 1-6 correspond to external connecting termnals of the integrated

cifcuit. The conposit e ige¥iH arirditfentirmid W dIBUREI 1, 3nhd EHONE Wikl GURE
4 Tor one horizontal _i.mage scanni:ng 10 er qg. FIGU;iﬁilllu trates the
confi gur at i oRe&WOrk: i @g.]e ﬁ@r&ﬂ | SRRARY RO RE I 1SRRI 28 nge

scanni ng gper isdthg lien ilnteed atadatdiaadiitn Wil ddeh kegseng tsegminalbd H6URE 4.

The wavef orm_of FI GUR CQITRL. i.ctur 1nf oryat i on race) image
interval TI- f%ﬁ'ﬁ' 3%8,?5[ 3:1°y eg%eﬁer‘ra\%’c%&%@ceo%&%&}leﬁ%%ﬁo%fctﬁ%ri zont al

i mage bl anki Agtegaatede)cinmditval TH (dpproxi mately 11.1 micro- seconds)

di sposed between each RN WemddY i vqgﬁyi}ﬁe %ﬁﬂgp%%d‘%‘i@?%‘ﬁﬂ esyal

i ncl udes a periodic sync 20 1nterva er approxi nat e . .
ni cr oseconds ) SdFHowR Wa SHAURE ofionng homizontak HRAIR sSCARRARL

fol | owi ngy bupgiriod.er FaiGURE @ riildivitithtide dhe sdowPiRanetiod appraoxi natel y
10 cycl es of _unnodul gt ed _signal at: the chrom nance sub- carrier frequency
of approxinaﬁg9}°§55%%%%¥%§;ﬁﬂwﬁﬁﬁfﬁ DT 5HS &P ?Q&?fé¥%$$§ion

- standards). beanhdngapemifods donprisiead: dechdtnipreshyim|witnetle ekleyling ng t he
hori zontal bl 1.9 A he conposite keying signal as shown in

FI GURE 4 incfagégﬂacilﬁg#ﬁﬁ#%ﬁ%r) pul se conponent with a width or duration
30 correspondi ng to h&he savefanmmd RIGURE Y fomprisegs arpieatareond

(upper) il s§nGYFEARSN d3RRD] Ahge REAeSiAlL [V elaphSkimapsypccurring
over a time interval TK ~The latter tine interval enconpasses bur st

interval TB. 3&-f BiFFABRGONEsIofanhE RITRARIRYF midgeurs

blanking (retrace) interval TH (approximately 11.1 micro-
seconds) disposed between each picture interval. The
horizontal blanking interval includes a periodic sync

.20 interval TS (approximately 4.76 microseconds) during which
the horizontal sync pulse occurs, and a following burst
interval TB containing the burst component (approximately
10 cycles of unmodulated signal at the chrominance sub-
carrier frequency of approximately 3.58 MHz according to

25 United States television standards).

In the case of a composite keying signal
generated during the horizontal blanking interval, the
composite keying signal as shown in FIGURE 4 includes a
first (lower) pulse component with a width or duration

30 correspoﬁding to horizontal blanking interval TH' and a
second (upper) pulse component disposed on a pedestal
level V, and ocgdfring over a time interval T,. The
latter time interval encompasses burst interval Tg-

A rising edge e, of the second pulse component occurs

36 between the end qf sync interval TS and the beginning of
burst interval Tg- A falling edge ee of the second pulse
component occurs between the end of burst interval T
the beginning of image interval T

B and

I.
It is important that variations of the



35 between the end of sync interval T[err] and the-begi nning of burst -
I nt al TB. Afalling edge e[err] of the second pul se conpgnent occurs
bet;%%y the end of burst interval T and the beginning of image intervatk
Tl e It is inportant that variatiang af the -7- magni tude of keying
pedestaf level V[err] be kept to an acceptable mnimumon a unit-to-unit

basis, so that 5 reliable keying can be achieved. Specifically, keying -

pedest al |€‘M§bn3{i:ﬁaé] oshaébdnbepwdbrsrtlalprl@s:@:u d Hd Wd feay dhe pur pose
achieving pro LGkl cla |ng an%cgﬁ aration keﬁﬁ] functi ons.
An |ncorrec?cg§8§§ e f“é F‘“\‘}[Q %iS20m %l verti cal

bl anki ng 10rémmablenkeydnbecaarbermaﬂlempﬂopeﬂpﬁdmfnunlky,zﬁéylmgm
simlarly c uhts and
cofpar at or §gd%§fg%%Rgg%§'&tongh%‘tll%vlgt e(‘f( l\@r}ﬁ)l?‘og’ %{yctrll I S '+ e(;sll)rabl e
for the risthg pugpoger pfoachhevsasomqus@mntckﬁmnm cﬁmi)oa te
signal to 1§u9§ttbgﬁﬂrhﬁlgﬁpkb % %dﬂi &d %&ﬁ%ﬂ&bﬂfgé¥\6€dégéﬁi] and

- the begi nning of burst |nterva rr and for falling edgi?]k’a of

- second puIséeﬁﬁﬁpgpeﬁﬁntGaHéettﬁéﬁ igontads and, FRRELGSL ¢ Qﬁkﬁ%ce of
such t llﬁ} ngfuhutsbnaelaar Bbobeﬁotﬂleﬂarlﬁﬂp@dpﬂrlys dr ke d1© d¥1 Keyedl

i mproperly,
rerferi ngsLRShar LYo PaRnaREs BT Slogies | SR Wig
conposite VLdeEIGUgnal)mamdfabmpa&aamm &0 MMTEHREIDkNﬁQﬂberﬁqﬁiwmﬁmmlng
I nterval s at and ot.t.o f t e y a
verti cal |n% éng ng |%tg%vgpg a?ﬁ%@%ﬁﬁ% ﬁ%ﬁgégkgﬁgéggggé%%%g)E%uflng
whi ch pi ct ue theosﬁspndnpnésgbmonﬁm G:Mmmnpps:mcsimakew ng

si gnal BVOdHEeélﬁ¥dUEbto%@u&Fb@HREe%)EH@’éﬂ&fbf“gydﬁﬂﬂﬁ%ef55hvﬁrt

bl anking intervals, w,th respect 30 to the video Sjgnal wavef orrﬁof FI GURE
5. FI GURE 7thepbesinpipg; pf;purss r“é’(?@ré’ad-néqB 'ofaQﬂJr%ﬁ’T HFPRARG BRI mat el v

500 mi croseégndf) thei slcondupalsel Riompbakhty &d ikl t il kA gliseesy@d, as
devel oped bX eflec&hoghe absence of such timing, burst separator 15
in particular is likely to be keyed improperly,. whereby_
20 burst information can be lost or distorted by interfering
signal information.

In FIGURE 5, there is shown a more detailed
composite video'signal waveform of -one or more horizontal
image scanning intervals at the top and bottom of a

25 displayed picture, separated by a vertical image blanking
interval (approximately 1335 microseconds) during which
picture information is absent. FIGURE 6 shows a composite
keying signal produced by unit 35 {(FIGURE 1) for both
horizontal and vertical blanking intervals, with respect

80 to the video signal waveform of FIGURE 5. FIGURE 7
depicts a vertical retrace signal of duration TV
(approximately 500 microseconds) which occurs within each
vertical blanking interval, as developed by deflection
circuits 38 (FIGURE 1). Horizontal retrace blanking

35 (flyback) pulses as also developed by circuits 38 in

- FIGURE 1 are shown by FIGURE 8. :

Referring now to FIGURE 2, there is shown a

circuit arrangement of composite keying signal generator 35.

A separated, positive ho:izontal sync pulse from

20 burst infor t| can be | ost, or dlstorIed%§
detail ed

y
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circuits 38 (FIGURE 1). Horizontal retrace blanking 35 (flyback) pul ses as
also devel oped by .circuits 38 in FIGURE 1 are shown by FIGURE 8. Referring
mow to 'FI GURE 2, there is shown a ci-rcuit arrangenent of conposite ng
si gnal generator 35. A separated, positive horizontal sync pul se wgg%i;

-8- sync Iseparator 33 is supplied to an.$nput terninal A of a net 12.
" Nét work 42 conprises a burst gate pulse 5 - generator of the type disclosed

S. Patent No. 4,173,023 . of W_A. _lagonj, et al. . Network 42 is
arFanged as SRS ASBANAEN 11 vie: sipLEelcke. 0. St ERERRL D) B ar or)
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pulse is 15 supplied to the base | transistor 45 via a signal

differentiati lﬂQQ&ﬂQP?xﬁwﬁ?@ﬁ?ﬁr?éé?g?ﬁr§r§831§7°5nﬁ5a capaci tor 48. The
timng and duration of giﬁagfgtqgugspmépfegéﬂeycedcellébeogoubaator out put
of tran5|stor 45 narll det er m ped e_coa stors 46,
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45 cl osel approac es t emtter potential ((i.e,, ground potential). The
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conduct.  Howeles €8s ! " A °EBhidS 434 duration of a burst gate

pulse produced at the collector output of transistor 45
are primarily determined by the coaction of resistors 46,

20 47 and capacitor 48. A protection diode 50 serves to
-prevent'exceéSive negative-going voltages, such as may be
produced when transistor 45 is keyed during the sync
interval, from damaging the base—emitter junction of
transistor 45.

25 ' Under quiescent conditions (i.e., before the sync
pulse appears), transistor 45 is biased to conduct heavily
in a saturated state. At this time'the collector output
potential of transistor 45 closely approaches the emitter
potential (i.e., ground potential). The positive-going

30 rising amplitude edge of the sync pulse as coupled via
differentiator 46, 47, 48 is in a direction to cause
transistor 45 to conduct. However, since transistor 45 is
saturated at this time, the positive-going amplitude
portlon of the sync pulse has substantially no effect on

35 the conductzon of tran51stor 45.

The negative-going falllng amplitude edge
transition of the sync pulses causes transistor 45 to
come out of saturation for a time primarily determined by
a time constant associated with resistors 46, 47 .and



" saturated at this tine, the posi tive-going anplitude portion of the sync
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substantially no effect on 35 the conduction -of transistor 45.
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determ fhed by a time constant associated with resistors 46, 47 and -9-
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st gate pulse, at the end of burst gate

interval T[err], is pr&becurpfion, o sgtdhoolheiqkruk Purstirgaten.
This edge thghesar realichid! whaniran@distdrd 45'd 5 il giarays ipFBperch that
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tional to a time constant defined by the product of the
value of capacitor 48 and the sum of the values of .
resistors 46 and 47. In this manner, the burst gate pulse;
produced at the collector of transistor 45 corresponds to
an'appropriately delayed sync pulse which appropriately
encompasses the burst interval. In particular, it is noted
that the burst gate pulse from transistor 45 is accurately
timed to begin after the horizontal sync pulse interval

and to end before the image interval, due to the manner in
which transistor 45 operates between well-defined saturated
and cut-off states. The falling'edge of the burst gate
pulse, at the end of burst Qate-intéfval TK' is produced by
transistor 45 going into saturation. This edge therefore
exhibits a well-defined and rapid'decay time such that
exponential decay of long duration is minimized.
Accordingly, the like;ihood of gating image_infofmation
occurring after the burst gate interval is minimized.

Also, the amplitude of the burst gate pulse is well-

‘defined and predictable since transistor 45 conducts

between saturation and cut-off. Additional details con-

cerning the operation of network 42 are found in the afore-
mentioned U.S. patent of W. A. Lagoni, et al.
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exponenti al decay. of |ong -duration is m ni ni zed. Accordi ngly, the
|Ike|lh00d of gati'ng rhage information occurring after the burs ate

i*nterval is mhimzed. 35 Al so, the anplitude of the burst ulseis
wel | - defined and predictable since tragpgistor 45 conducts b -
saturatidn and cut-off. Additional details con- cerning the o I on of
ngtwork 42 are found in the afore- mentioned ‘U S. patent of W A Lagoni,
et_al . -10 Hori Zontﬂbri%ﬁésﬁ Péegkbagbiahﬂagk)(f;yaa@hcs ghenae i ed to

an 1nput termnal B and are couy R to a,5 circuit polnt éF%ta resistor
54; ‘Vertical2F2t3RRbigd kR AQ 3 BHEIEeﬁpénﬁ pBi 889t 8X8n SPHRdES &Pnifhal C
and a{e ﬁoupéfﬂcﬁDthéﬁﬂttDpﬁiataDrésasaoresust0Ve551ead getrade 56. A 4
signal clip network conprisin 58_cou \we oi_nt; D and a
source of b RieREEd R oRaTR 43 7dpR Hed Eo dn BT BERIRAT, CWRA 1 PG,
excur si ons odrehQONpledohbaclaqdltepomnalDbVaakangeSRQMQrssﬁoaadfﬁxed

positive |evglogdldes VQ'Qggggi Bfigg Fg ﬁgingﬁgﬁoﬂ %IQQBSO?%PEBhangs

.conprising resistors i ST C etween ci fcuit
ref erence 15°°wRledtPaFweenpoint Exaﬁﬁlé SpRECLePEr Bnfe FOL&ACSal s

derivedqpr om4 e, 2OvbLEL P s@piest 3l chint poBSitSier ahp11heRe! eXdSrEidnsA5
exhlblts a saturated conductjve state,. &tgéap ime, the cgollector
h

potential ofofrtheiRppizantalanf, verkisa &ngnSieng oﬂ%ﬁWQzﬁlWﬂd
‘transi stor 4hosbtivé geoemd(fmlesevoetpwtamtpahntReference |s made to the

ol Lot ng di scussi on o 1oL Eafe aEvider, Rarrosh EBRRERIAE, Sesblie 522, 5
vol t's) |s fcﬂm@dGZnlsespupkedtbetWeenocn:cnﬂ&Ipbhaﬁkbngngqgnmeﬁgnanqqito
25 termy téﬁ%§af'9”fh tﬁlﬁ'éREﬁﬁlgy Eﬁ QQEQQEKc%O Eéﬂtﬁ%lﬁb%ﬂe 58 to

forma puls avin positive E evel +1 8 vol at pol nt
this time tréfsice rfESm|§h§aF9 &F§B°rwﬁ@FSB§1?He°@oFFé€@Gﬁq&rtﬁ@mﬂh@ﬁcn

45 closel y appawec£esr 94 9uesdhppi eBt habadidadRapconddetive eftaitaice At
potential f(¥5f§|£ﬁg Lﬁédgél§ebtog potential .0of transistor 45 closely
approaches the emitter potential of transistor 45, or-

20 ground reference potenﬁial. Reference is made to fhe
composite keying signal waveform of FIGURE 4 in connection
with the following discussion of circuit 35 in FIGURE 2.

Pedestal lgvel Vo
response to the horizontal blanking signal applied to

{(+2.5 volts) is formed in

26 terminal B. This signal is ¢lipped by the network
comprising diode 58 to form -a.pulse having a positive
peak level of +11.8 volts ét point D. At this time

- transistor 45 is saturated, Whereby the collector of
transistor 45 closely approaches ground potential and

30 provides'a reference potential for voltage divider 52, 62.
Thls voltage divider ‘then produces a positive peak pulse
level V ‘of +2.5 volts at p01nt E, accordlng to the
expression

3 | - 1 ( Rs2 )
5 . V., = 11.8 volts x {=—22%——
: P Rgy + Rgp

where R52”and R., correspond to the values. of resistors
52 and 62, respectively. The second, upper pulse component
of the composite keying signal, which occurs during



Thi s voltage di vider then produces a positive peak pul se Ievel Vlerr] of
+2.5 volts at point E, according to the expression 35 - [err]
mher-f“\f and R62 correspond to the val uesof resistors 52 and 62,
respedf)el'y. The second, upper pul se tanponent of the conposrte keyi ng

[ I ch occurs during intermediate interval T[err], corresponds to _
the burst gate output pulse fromtransistor 45 as discussed. This pulse 5 7 ¢
conponent itnb®nm¢éﬁate tohervahgTRei ADrEespandgsitot GheSburfite gadposi t e

keyi ng si ve o] oygl Is | St t put
te¥n1%al g %99§§59L2ﬁ Eghngl%ﬁggougrgglgﬁgo sg%?CU|?ﬁ§%ﬂﬁ%§j§gen 10
descri bad wﬁ@%?@@g%kdlﬁocauEéﬁﬁo Pt§°Wb}PAQQsPQH&¢ &e Vdizo FEF i P 2-he

hori zont al @hé%xﬂﬁosmswa&ma 9985514a30é16bedt ke fg:lorlew g gRerates in
sim lar fashion tg roduce ngoglte ke % %pal r|n vertical

bl anking | erRLed Phechrees) SegB 84 B0 Shpie {the
descri bed a¢ipsgeseds.utilizes a comon clrpprng netmnrk (conprising di ode
58) and a conmon volt lLvider n I .resjsstars, 52, 62) for
t he purpose of'pr0vid$g§h§3§és§éﬁ §é§?331% ?ér H:? r%%ﬁ%ﬁss to the
hori zonpal &esicvibedcwithOregardate bl gnmmglgegﬂrmnq Fignale of single,

common cl i p&é\?alaasdva{&g g hii 8r1980eankD1aAKINGS AR enhances the

rellab|I|ty pedest ing | evel by reducing to a m_nimumthe anount
of signal t f FIVRES nd Ard ?kstFSqGFF§Hlﬁo°§§Eﬁ&ﬁ§ﬂ+QJﬁémi%§qwiﬁ#Q&Rﬂ of

keéi ng '25h e@ 6dﬁc¥][§r&bmpo§ﬂté ke§ihis su@nalc@s;tneﬂ‘g; el el 1 cul tf}ml ch
reduces t ects of circuit nce variations and tenperature effects
to an acceg?gﬁ?% 109 htRERFY Pg éggbgéﬁ %Séd that a significant advantage is

provi deg by the nannertlmsmhotbdvuhaagehéldedemﬂﬁéd @Z ramdgierpy ovi ded with

a referencgug ?Qé ag ﬂmbhecﬁgkbngOB N tqrgmﬁ?lgﬁﬂﬁ;&gga tog 45 The

col | ector ransrs provi, I'e"re erence
and a common voltage divider network (comprising

re31stors 52, 62) for the purpose of providing pedestal
keying level VP in response to the'ho:izontal and vertical
20 retrace blanking signals. The use of single, common
clipping and voltage divider networks in this fashion
enhances the reliab%lity of pedestal keying level Vp by
reducing to a minimum the amount of signal translating
networks required to establish the deSired.leVel of keying
25 pedestal V,. This results in a cost effective circuit
which reduces the effectd of circuit tolerance variations
and temperature effects to an acceptable minimum.
It is also noted that a sighificant advantage is
provided by the manner in which voltage divider 52, 62 is
30 provided with a reference potential via the collector-
emitter path of transistor 45. .The collector potential
of transistor 45 provides a good,'stable reference
potential for voltage divider 52, 62, since transistor 45
is saturated at all times except during keying interval TK'
85 During this interval, the potential applied to resistor 52
from the collector of transistor 45 (approximately +11.2
volts) substantially equals the potential applied to
resistor 62 from point D (+11.8 volts) due to the clipping
action of diode 58 during the blanking'interval which



.potenti-al f'or voltage divider 52, 62, since transistor 45 is saturated at

all times except during keying |nterval T. 35 During this interval,
pbtential dpplied to resistor 52 fromthe collector of transistor 4

(approximately +11.2 volts) substantially equals the potential app
resistor 62 frompoint D (+11.8 volts)=~dbg to the clipping action of dlode
58 during the blanking interval which -12- includes interval T[err].

T er fore, transistor 45 is not Tedquired to supply any significant

additi onal anbuptudessintereal 8gi veTherefarsey ot5angighare45ddsi AGLi nterva

TK. VVth a dléé&ﬁf@@ave&taaﬁpﬁyvaﬂ§rs§§ﬁﬁaﬂeaﬁetaaslalonat bheuae! bect.or
out put of transistor 45 were directly Copnected via an addltlonal resistor

‘to point & oFRFF¥enEndrive bp F§§+§F8F55§2sﬁ8ﬁm eofKELpgdinseryali Jk-
col l ector of transistorwfithwereitpetend oemaagéedldnaeethxrhﬁggmeumd)

addi ti onal cu r ent dr% ﬁhto tgi gltaﬁ digi r mou g ﬁgu

Transi stor 45 ﬁb%Td thehPnGRstPEEPY RRERY 5ﬁ8F13 PFe Hﬁfﬁe (power)
capability. Adieeaelyvebyneabeddﬁmalenahddmtnoua@uresupedante ponhmw@n 15
~transistor cophedel£pm Lhg 8?'L&&&?Eo?uhgukhgantEéﬁﬁ%gk@h 43 gﬁg t

addi tional appropriate resistive vo ge I VI be needed to
provi de 30ffiePthecto¥refttyrnsistert AR yereadpsgrefdepnpsstedrfirectvE 9

i [lustrates at&'éﬁéﬁﬁdﬂréé&ﬂ@ﬂ@ﬁ&loéu39enée§9ﬂ9é 46 QEEGHBEtabe Havider
decodi ng t he conf sjte %GSIQHal out

om tor 3
appropri ate s¥P% t%ekE?? rsegra?ﬁéSESHpéé gia ﬁ§F1r§b&§blled
to a tranS|stmeedOad&htbbnatntaryephade1keyKpgwer@nehsaﬂﬁéut& and 25

Verr] for qﬁf$§¥ g£?%1§epgﬁag &l&?oggégygﬁ %thﬁQeﬁﬁﬁghaﬁgbt &ﬁ% ts

of transistors fespec I VE Keyl hg Si gna
derived fPom traosihsten GOVBleégérgmthQrC¢11Eﬁtpﬁe09#PP¢ePfcMMﬁmﬁ?Sﬁbr

transistor 7245Plyrahnng5hz00ba01208p¥8pLiaRE RPbaRkitigePYbitagy err],
Vlerr] are 30 der i ved fromrespective voltage divider networks in

col | ector out%&ﬁl§?¥cuw?§1€fb?rﬁﬁ?@ﬁ@oFg Bgovadesfyfgicient current
drive to the voltage divider (52, 62).
FIGURE 9 illustrates a circuit arrangement of
20 decoder 40 (FIGURE 1), for decoding the composite keying
signal output from generator 35 into aﬁpropriate separate
keying pulses. ’
The composite keying signal ‘is applied to a
transistor 70. QOmplementary phase keying signals VB and
25 Vc for use by burst separator 15 (FIGURE 1) appear at
emitter outputs of transistors 72 and 74, respectively.
Comparator keying signal Vg is derived from a poiht in a
voltage divider 77 in the emitter circuit of transistor 72.
Plural horizontal and vertical blanking pulses VH' VV are
80 derived from respectlve voltage divider networks in

collector output circuits of transistors 80, 81 and 82.



-13- .CLAIMS: 5 . - 1. 1n a color television receiver for
‘processing a conposite.color television signal containing an i mage

i nfor ﬁ’%}n conmponent occurring during image intervals and an image- .
synchr '{ﬁ’%’t ng conponent occurring «l3+ng i mage bl anking intervals, said
synchr og ng conponent 10 including a horizontal synchronizing conponent
and a succeedi ng col or burst conponent occcurring during herizontal inmage -7
bl anki ng i nCEIBIMSE, sai d receiver including nmeans for providing a perlodlq\‘J
hori zontal reference pulse_representative of said horizontal synchro- 15

- nizing conponent; means 'for -deriving horizontal .and vertical blanking
signal s 8 rom sai d synchr on?Qlihgc%b‘ﬁaf)oﬁé?ﬂ?"lﬁé9édr§F§AéfPrprf&?e%"mf“lng

circuits; aradc’wgﬂfﬁw delogereleviffon §9 Q§| E8nkaYhie Iagmlmag;@mrlsmg
a first pulse deS|red maghi t ude substantig c0|nC|degf W t h sai d

bl anki ng in PREDEI RECVERERE NHB goﬁm§§9d1“GQH¥?Hﬁn se and
enconpassi n@ﬂd]erbumﬁge;mmmniningvabmpeaedtappeuatdnoc@m:mrﬁ; ng: keyed

neans respo n a gate
pul se encgng%géﬁ%dgﬁﬁai §l Qgﬁgls %géﬁ gﬁggﬁé 5&?3% up gg;sal d derived
hori zorgeal &dmthusting = mmmgatu gmcbrpolamqmmpmamt armiaras

operative | %ugHSHHHlCOU cfbi&fpﬁﬁﬁstocéﬁpénéﬁi:' MEécﬁl%'lﬁ%md@Jr iy vertical

. blanking si ed 30 to- said conmon point for cllpplng anpl i tude
excursi ons Q&%QPQﬁ%l%@éB%dP¥§%h%ﬁg aRfevuplsiasaddameafi®agnal s to a

given | evel in@aEindRfsais vsor npﬁ@mmnw hhpées.aacib horSaichtd1 pped
hori zontal and vertical I nal s, ansl ating said clipped

hori zontal XFFSFENGTH e§?gﬁaF§VFo°5r5&&ée 28 QERTlcaI
blanHIEBSI@ﬁdihgﬁcdmpbﬁemeﬂ megnit 86¢; deriving horizontal and

vertical blanklng signals from said synchron121ng
component; keyed 51gna1 proce551ng circuits; and apparatus
for generatlng a comp051te keying signal comprising a flrst
'pulse of desired magnitude substantially coincident with
20 said blanklng lnterval and a second pulse superimposed
"on said first pulse and encompassxng the burst component
interval, said apparatus comprising:
' keyed means responsive to said horizontal
_ reference pulse for producxng a gate pulse encompassing
25 said burst 1nterval,
means for coupllng sald derlved horizontal and
vertical blanklng signals to a common point;
means, operatlve in common with respect to said
derlved horizontal and vertlcal blanklng signals, coupled
30 to said common p01nt for cllpplng amplitude excursions
of said derlved horlzontal and vert1ca1 ‘blanking signals
to a glven level; '
means, operative in common with respect to. said
clipped horizontal and vertical blanking signals, for
35 translatlng said clipped horizontal and vertical blanklng'
" signals to produce horizontal and. vertical blanking
signals of a desired magnitude;

T
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-14 C1a|n11 (contlnued) 5 . . means for conbining said burst. gate
pulse and said translat'ed horizontal and-vertical blanking signals to

produce sai'd conposite 'keying signal; .gnd neans for coupling said composite
keyi ng signal to said keyed si gnal praCéssing circuits. 10 2. Appar at usy
according to Caim 1 wherein said keyed neans conprises: an active e
wi'th an |nput:for r IVI g?saéf hori zontal reference pul se, and an oufput

f rom whi ch 15 %Jaﬁ‘ g B & provi ded; and neans for biasing said

active device to exhlblt one conductive state under qui escent- conditions

and anot r conductive stafe g rééﬂﬂ%ﬁgnh??ﬁahdblﬂgs'tz%@ il ?}gﬁw ce

puI se. aratus accor wherein: "said acti v
is bias ed t 0 %am{ brranslated hb@rééﬁﬂﬁéﬂ-l sadsversicalr Mgakiad & ignalfye

tranS|t|on(ﬁténpfbaﬁgézggiglcéﬂbgggggekgxh Gwall;N@rd the end 25 of
the horizontal reference pulse interv %ﬁtaratus ,acc rdlng to C

or 3, wherein: said actP¢a8n8eiPEcCOBRILNGS24 ahtIn

el ectrode, arcouwild kégedroignadngrocessing Iq rcadiaet.r ode coupl ed to a
referencg potential, said output and common el ectrodes defining a nmain
current . ¥bnduct i on path of said transistor; and. said transistor is biased
to exhibit a saturated ZondepavatusaaecomdengudxeSﬁenm\domﬂhannmn wher.eby

the 35 |Mﬂ(ﬂgéf& ﬁ%xégjﬂegﬂgpgaﬁskggggode of said transistor closely

approaches the pote common el ectrode and thereby closely
approaches sai d referenae potévei device with an inmwafanmsersidringg to

Gaima4, whergli§ norizontal reference pulse, and an output from which
15 said gate pulse is provided; and -
. means for biasing‘said active device to exhibit
_one conductive state under quiescent conditions and
another conductive state in response to said horizontal
reference pulse. '
20 ‘ _
Y Apparatus'aCCording to Claim 2, wherein:
said active device is biased to exhibit said
other conductive state in.response to an edge transition
of said horizontal reference pulée occurring at the end
25 of the horizontal reference pulse interval. .

4. Apparatus according to Claims 2 or 3, wherein:
_ said active device comprises a transzstor having |
'.an 1nput electrode, an output electrode, and a common
30 electrode coupled to a reference potential, said output
and common electrodes defining a main current conduction
 path of said transis;or; and - |
'.said transistor is biased to exhibit a saturated
conductive state @nder quiescent conditions, whereby the
35 potential at ‘said output electrode of said transistor
ciosely approaches the potential at said common electrode
. and thereby closely approaéhes said reference potential.

* € L_ M 5 =



said-translati'ng neans conprises a voltage 5 -di vi der network coupl ed
‘bet ween said conmon poi nt and said output electrode of 'sai d transistor,
wher eby said voltage divider is coupl pgl bet ween said conmon point and -
sai d. r;i-rence potential via said main current conduction path of said
tran5|->n when said transistor 10 oper ates under qui escent condltlons

ATey establish a5 degigahd@ye abO6rashd Ebi BPAENSUYNahS e espondi ngs
to sai ~desired nmagnitude, of said first pulse of said conposite keying :

signal . 6. Appar at us Stebrididng 1at g Reans feMRFhsesaRd VOGHFFR ng- maansv
I's coupled §avided Witk dorsinig Eet#@@ﬁréaﬂa a6RAbH! PBihe Gnd M 1,

wher ei n saldé\}%C ke ed neans co %f n actiye senic ndugtorﬁﬁgirent
conducting & 821 JEERBPLFELLY WRGTERY] S zont a
[)ef ergnce'pvb&&awmmﬂm ﬁnobawgsm@@ Béeaééﬁdealdsgbdm&at p‘bfindﬁVi ce being
i ased to cqnduct i escen L * g na proce55|ng
means for c%u%l d}i%e%f%u chgﬁ'e?E‘%f %é % Sﬁ%ns& t el ect rode
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7. Apparatus according to Claim 1, whefein said
20 keyed means comprises:

' . an active semiconductor current conducting device
having an input electrode for receiving said hofizontél
reference pulse, and .output and. common electrodes, said
active device belng biased to conduct under qulescent

25 conditions; and _ |
B signal processing means for équpling said
horizontal reference pulse to said input electrode for
producing a t:anslated,horizonéal;reference pulse at said
input electrode, said translated pulse exhibiting in

30. response to an edge transition of said horizontal
reference pulse occurring at the end of the horizontal
reference pulse interval an'amplituae transition of a
sense and magnitude sufficient to render said active
device nonconductive for a duration determined by said

35 signal processing means, to thereby produce said gate
pulse at said output electrode, said gate pulse being
delayed relative to said horizontal reference pulse and
encompassing said burst interval. '
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9. Apparatus according to.Claim8, wherein: said active- device conprises a
transi stor having. an knput el ectr.ode, an out put el ectrode, and a 10 conmon -
el ectrode coupled to a point of reference potential, said output and comon
el ectr odges deflnlng a mai n currentt@onduction path of sai d tranS|sthgZ§Fld
transistor is biased to exhibit a saturated conductive state under

qui escent conditions, whereby the 15 potential at said output electrode of
sai d transistor closelﬁ ap PR3 RCpRr@hng atoaflaimd 7eomimeredinect r ode
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thereby establish a desaidll deviete fdsviaedcompphedssiagtaiat's isarespondi ng

to said deSIBSVlg%gg!t%ﬁ%&gzéé%é#{ééééygﬁgggFgﬁg %&%ﬁ S|te<¥%¥|ng
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prem ses- of the Patent {Ifd CGoransistor is biased to exhibit a saturated

conductive etate under quiescent conditions, whereby the

15 . potential at said output electrode of said transistor
closely approaches the-potentialeat'said common electrode
and thereby closely approacheé said reference potential;

- and ' . _
said translating means comprises a voltage

20 divider network coupled between said common point and
said output electrode of said treﬁsistor, whereby said -
voltage divider is coupled between said common point '
and said-reference potential via said main current
conduction path of said transistor when said transistor

.25 . operates® under quiescent conditions, to thereby establish
a'desired level for.said clipped signals"correspondinc
to said desired magnitude of said first pulse of said
composxte keying signal.

. .
0 1o0. Com9031te keylng signal generator

substantlally as hereinbefore described with reference to

Figure 2.
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