CHROM NANCE S| GNAL PROCESSOR 2096859 Thi s invention concerns a
nétwork included in a 5 color television receiver for providing a required
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20 A typical color television receiver includes
ingermediaté frequency (IF) signai processing circuits
prior to the chrominance signal processing channel. The
response of the IF circuits is sometimes such that IF
output signals exhibit a decreésing amplitude response and an

25 increasing group delay respohse with respect to chrominance
signal frequencies. These IF response characteristics must
be compensated for in the receiver design in order to provide

\_ a chrominance component with the required symmetrical
amplituée and linear phase response. .

30 Additional receiver design requirements exist
in this respect when the receiver employs a comb filter for
separating the luminance and chrominance components of the
color television signal. For exémple,'when the comb filter

- comprises switched charge transfer devices (e.g., CCD's),

35 the comb filter output from which the chrominance component
is ultimately derived should be filtered to remove switching
signal frequency components and high frequency components -
associated with the switching signal. The comb filter
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-2- swtching signal is often a 1Q0.7 M+z. signal, corresponding to the
third harmonic of the 3.58 MHz. chrom nance subcarrier 5 signal freqguency,
arid shoul d be renoved to avoid undesired_i?tgraction wi t h subsequent

chrom nance signal processing and denodul ation circuits. This requirenent
for additional filtering introduces an additional signal delay factor to be
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|nvent|0n. 1%E§%nggdtggr &Qelzhood that objectlonable color quadrature
20 gistortion will be visible to a viewer. This form of
distortion represents a false color signal produced at the
edges of a color image where color phase transitions occur,
particularly with respect to large phase transitions such -
as are associated with color transitions from yellow to cyan
25 and from green to magenta. The likelihood of such quad:ature
distortion occurring is Significantly reduced or eliminated
-when the chrominance signal, as applied to the demodulators,
% exhibits a substantially symmetrical amplitude response and
a llnear phase (flat delay) response.

Thus it is seen that the use of a comb filter in
a color television receiver increases the factors which
must be considered with regard to establishing a symmetrical
amplitude, linear phase response for chrominance signals to
be processed and demodulated in the chrominance channel of
the receiver. This response is produced by a freguency
seléctive signal translating network according to the present
invention, as disclosed herein.
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-3?§§§e'signal translating network according to the present invention is

I ncygled in a color television receiver systemfor processing a video

si gha containing a |um nance_ onponent and a chroninance conponent with a-
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f r equ aespadl agorafor abﬁadhnataﬁboemarna éi Qerived second filter

out puteR She, Smty F ¥ eRoatiebE.  The” idshan 4 %ﬁ/{rié SeteEFRum
anpl i tisddncdudedsdma signsjucouplingapath etween ciiercamibcfiilter. U
frefdightbut38nd the demohﬁlﬁ@g ?Wdﬁgﬁﬁéﬁﬁﬁ(ﬂ téfd (EmpBAIPL ks tuned to

a first frequency between sai requency an requency
corregﬂGﬁﬁﬁnglﬁﬁa@ﬁef§§b§ﬁapﬂ¥#ﬂ§npbnﬂm ﬂﬂ?qgﬂﬂignéhﬁx#4|thefrequency and

the sgemddulialtos’ witd'a lsﬁbb%&%‘iﬁ‘l]& LRy fhddérend fromthe
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the¢ifditerP Peleidad 2onbS 213 UerO Wttt idigtdls including the
desired chrominance signals and the undesired components
at the frequency of the timing signals. The first filter
comprises first and second cascaded resonant circuits tuned
to provide a maximum amplitude response at a frequency
25 greater than the color subcarrier frequency. The second
filter has an input for receiving filtered signals from the .
first filter and an output coupled to the demodulator, and is NS
tuned to provide a maximum amplitude response at a frequency

. greater than the color subcarrier. frequency.
30 - In an embodiment the first filter means is tuned to

a first frequency between said color subcarrier frequency
and a frequency corresponding to the second harmonic of the
color subgarrier frequency; and the second filter means is
tuned to a second frequency different from the first

35 frequency. Furthermore, the second frequency may be greater
than said first frequency.

In accordance with an embodiment of the invention,

the first filter comprises a resonant input circuit arrahged
in shunt with the signal path, and a resonant output circuit



4 coupled in series with the:signal path. .In accordance with a further
enbodi nent -of the 5 invention, the .conb filter is contained within a
conductive eﬁcl osure connected to a poi nt «0fg4 wadi o frequency reference
potenti al, e enclosure including a surface defining an aperture through
which the conmb filter output is -coupled via a signal conducting path. The
resegnt input coplied :.&Dsa‘ritdmw‘uthsthfel istigmalnglatdns a capacitor arranged

to coact with the conmb fi ea(r:c e %%lér%itt%t 3t tf%l}l,ﬁl mﬁ'&dﬂym nhl gh

frequency conponents of t 0 ter put” "Si naI
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for NVBC si gnale, At it ted re%qgeg%n%eb@@ tgos'fwiuédc?‘?ﬁ@fwxce

network according to the I nvent 1 on hovvsa etail s of an
illustrative e ntial 1 (khe enplanres dnsduding, & snEage defindng apg
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f whi ch ef ul t
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si gnal processing networ he recei ver Netvvork 12 1 ncl udes radi o

frequency and bk rfﬁﬁ%’c@qlf cAmpanenta- oL ithe, conk, fdlder QutRYk 8i9nadly o
vi deo detector stage. Detmsetese \am;ﬁj-gnal s fromnetwork 12, including

| um nance 30 and chrom n
filter 20. In this exa o%b% Wsé?orng%&?réﬁgrb&gwggaéﬁﬁV%@
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2071s tinmed 1o tpReNAtend Ineeworxswc&aﬁd) tb Nthet St €ori;0 i N ng signal's from
a source 35 25. The timn anal s have a frequency of._10.7 MHz., which

corresponds to the third |2 ghows detajid a/9f ~ ®, dilivstrative sxmple of
frequency. Comignbitrieghenty b6lextivenétwbriti of)Figare)Louaded conductive

enclosure 21 which FIGURES 3-7 illustrate signal amplitude and signal
20 delay versus the frequency responses which are useful in
understanding the operation of the frequency selective
network of FIGURE 2.
In FIGURE 1, broadcast color television signals
including image representative lnminance and chrominance
25 components are received by'an antenna 10 and applied to a
television signal processing network 12 of the receiver.
Network 12 includes radio freQuency and intermediate frequenxcy
N (IF) signal processing circuits, and a video detector stage.
Detected video signals from network 12, including luminance
30 and chrominance components, are applied to an input of a comb
filter 20. In this example comb filter 20 is formed of St
charge coupled devzces (CCD's), as shown in U.S. Patent
4, 096,516 for example. CGmb filter 20 is timed to operate
(i.e., switched) in response to timing szgnals from a source
35 25. The timing signals have a frequency of 10.7 MHz.,
which corresponds to the third harmonic of the 3.58 MHz.
chrominance subcarrier frequency. Comb filter 20 is
contained within a grounded conductive enclosure 21 which
serves as a shield to suppress radiation of radip frequency




. serves as a shield to suppress radiati.on of. radio frequency 4Q

int erence (RFlI) such as can be generated by the rapid anplitude

t;@; ions of the conb filter switching signal. 5° The ) umi nance’
_and rom nance conponents of the getected video signal supplied to conb
filter 20 are arranged within the video signal frequency spectrumin
frequency interleaved relati-on.- The | um nance conponent has a relatlvegy
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beIOM/q cut - ?ﬂ5?8 ?Fggggngieaﬁehéyrﬁélnat%? o .féil%#pg?ges to renmovey
noi ¥ Wit HRSPEG FOr ANBIB B?eCSHEghB‘RtGCB”’Pl %*‘Flbb%'?ﬁr?al%ead%som ated with

the suinplitideopasponse aft ﬁﬁl&bgiratl.t mlEﬂplésS@ﬁomle qmmomiax:onb filter
35 chrie dantie eSRUReY ERERkINEEL PN o 10 L MRRR L 0 Por
gener dxiamy IR- %. BTY 28X0 @requsnsy.danﬁemnmtigtm snuhhdat spdai so applied
to anthﬂﬂﬁ&ﬂ%k %ﬂ‘@ﬁeﬁ%&if the line scanning frequency, including
20 the 3.58 MHz. chrominance subcarrler frequency. The
amplitude versus frequency response of comb filter 20 with
~respect to chrominance combing action exhibits a peak
_amplitude response at odd multiples of one-half the line
frequency including 3.58 MHz.,'and_an amplitude null at
26 integral multiples of the line frequency.

A "combed” luminance signal from a first output
of comb filter 20 is coupled via a low pass filter 28 to an
input of a signal combining network 35. Filter 28 is
arranged to pass all luminance signals below a cut-off

30 frequency of approximately 4 MHz., and serves to remove
noise and switching frequency components of timing SLgnals
associated with the sw1tch1ng operation of comb filter 20.

A second output of comb filter 20 is applled via

a frequency selective signal'translatinb network 45 to a

38 chrominance signal processing unit 48'includiﬁg signal
demodulators for generating R-Y, B-Y and G-Y color difference
signals, ahd-is also applied to an input of a low pass
vertical detail filter 30. Filte: 30 exhibits a cut-off

frequency of approximately 1.5 MHz., and selectively passes
40 '



vertical -detail, filter 30. Filter 30 exhibits a cut-off frequency of
approxi matel y 1.5 MHz., and sel ectively passes 40 -6- those signal

f requenci es—pr-esent in the second si gnal output of conmb filter 20 which %
bel ow t hi.s cutyof f frequency. 5 Signal frequegneies in this region represent
vertical detail lum nance infornmation which is absent fromthe conbed
Iuqugnce signal and which nust be restored to the |um nance signal to
avoid | oss of vethessalsignadl frieguensielsepkesentinie tbet satond sighab|ayesht

i mge. Such verds caimyiatiaider 29t %@.bthJ.E' Pglb§ @fiﬁ?rom 5 ffj %%Péwé;?' ng

an appropriate ampunt. of the vertha det ai
t he P P| tgred SRt fineguencdesnir thim Fﬁsﬁea 299reﬁe%‘érm$¥m@aheﬁmkl .
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40. An anplifi eoﬁwnﬁ%mévglgnépsxv Pfomunﬂ-caloreadldmm:atmb clhiminance

difference si gna&@&é:mﬂdﬂﬁraow;@gmwear $maga0" 48cR' PerPiLLMudesl i r1':351:013--
matri x 50 for_ providi e representative out put

I
signals. The sfr’g%hllssg ﬁdgwgﬁsgﬁﬁ ggl 9°E‘BE|81‘~B‘Q 2B FRRERPY iRt AU R of

el ectrodes of a thd o:rem:mas.cdpeai."n sCgnalli fromt fﬁi.lﬁeﬁfw\ﬁtmlk 'fl"fe I%Ir'e EE%‘AQ
in FIGURE 2. 25 Qoshdgr | E c 0

and 4 whi ch show ogar |dtchm cgg' 19“%%}39%836?%‘3 ﬂ'&ﬁaglj\'/é? SUs Trlghfe%mng
si gnal response?ﬁ%ﬂ‘a@é-pertl nent to the operation of network 45.

Chr om n?n]g:e si gngi3 i nf or Mtie0 BuitpulRr bEQﬁaLY§§QmCQ&E@tiﬁ@Q 18 Gofk Wabout Y
oi nts ere

B%ge ¥ Eﬁ?osrgn nanﬁ?%&%‘é&%?“@?%&ﬂégﬁeﬁje @g;&?? §len that,

as in the case dfelevwision signellevi Qhenreeoas'aetsted hh:mmﬂndelcteomp‘ohe;tﬁ)ms

del ay responses Jfedriardal appadel @Soaslﬂﬂfhaﬁégnéf’éngftﬁ%éﬁeégor 40.

ectively decrease i_.NCrease w t
resp y An ple}. q.ed luminance signal ¥ from unit 40 and demodulated

color difference signals from chromlnanqe processor 48 are
20 combined in a matrix 50 for providing R, B and G color image
representative output signals. These signals are then
suitably coupled to image intensity control electrodes of
a color kinescope 55. |
Circuit details of network 45 are shown in FIGURE 2.
25 Before considering FIGURE 2, reference is made to FIGURES 3
and 4 which show logarithmic amplitude and group delay versus
.- frequency signal responses that are pertlnent to the
operation of network 45.
Chrominance signal information is primarily
”3ﬁ“conta1ned in a frequency range of from 3.08 MHz. to A“OB MHz.
(the =3db points) centered about the 3.58 MHz. chromimance
subcarrier frequency. From FIGURE 3 it is seen that, as
in the case of many color television receivers, the amplitude
and group délay responses of the detected video signal from
network 12 respectively decrease and increase within the
3.08 MHz. to 4.08 MHz. chrominance band. Accordingly, output
signals of comb filter 20 from which the chrominance signal
information is ultimately derived also exhibit an amplitude

35
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3.08Mz. to 4.08 Miz. chrom nance band. Accordingly, output signals of
'cqmayilter 20 from whi ch the chrom nance signal information is ultimtely -
ed al so exhibit an anplitude 40 -7- and del ay response of ,the form®

der

~sfiown by FI GURE 3. Proper denodul ation of the chromni nance information
‘reqdires that 5 such decreasing anplTtude and increasing del ay charactet-
i stics be conmpensated for. Conpensation should be provided so that the ¢
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si ng@) &Pl .8l MH2zE thrbinih8hcEObEAANLIAERS andasd ! +1gde teped i nduct ance-

capaci tance (LC) input . section 60[errl agranged in shunt, wth the signal
pat h A&t GtF&ggF&ngﬁéaVrBH? hgﬁ%ﬁt%ﬁ?q%?nﬁ% B 19 ter 20, and a
ser i esufifiedep®lyurpnstaatt tonp8OBuchi ghsubstansitally lindar he signa

; ; . e ; .
The SQH#ﬁﬁuJ .%Q@@Q%nEQiphhgéeieggogéetﬁg@%g%ﬁf?if%%ﬁﬁb#ﬂQQ%ﬁi
term ftishdeasigedacbEomd nasce, FEARENES LHcoBotha  EPFR| sShbibhat i on of

together wth the output "I npedanc

j stor
ut

pat h.
63

r esisFUIGURED 43N@Gnd2 is dkeomplakhed- biyunetworpud s nes Velidwn Nt udes capaci t or
66 euw¥#yy$£ ductor 64 which are tuned to the 4.15 MHz. center frequency of

filte
conprises an i nRefesri®y any &o FIGURE 2, network 45 is shown

as comprising a compqsite filter”including a first bandpass
filter 60 (a second order, two pole filter), and a single-
20 tuned second bandpass filter 80 (a first order, single pole

filter).

Filterlso comprises a parallel-tuned inductance-~

capacitance (LC) input section 603 arranged in shunt with
the signal path which conducts signals from the output of

25 comb filter 20, and a series-tuned LC output section 60b
which is in series with the signal path. The source

impedance for filter 60 is determined by an input resistor 63

together with the output impedance of the comb filter.
The output terminating impedance is determined by the !

80 parallel combihation of resistors 70 and 72. The parallel-

tuned input network' includes capacitor 66 and and inductor

64 which are tuned to the'4.15 MHz. center frequency of
filter 60. A capééitor 65 provides DC blocking. The

series-tuned network'comprisés an inductor 68 and a
35

capacitor 69, also tuned to the 4.15 MHz. center frequency.

The amplitude and group delay response of filter 60 is shown

in FIGURE 5.

Inductor 68 is also arranged to resonate with the

40

‘capacitor 65 provides DC bl ocking. The series-tuned network



35 capacitor 69, also tuned to the 4.15 Miz. center frequency. The ;
anplitude and group delay response of filter 60 is shown in FI GURE 5. @
| N"ductor 687is al so arranged to resonate wigh.the 40 parasitic

capaci tance (Cp) of inductor 68 to forma 10.7 MHz. trap to suppress conb
filter switching signal conponents 5 when present in the signal processed

by filter 60. parasiiticocapacitare s{Cp) o eldEdtor s prssn fd | 167 Mz,

i t it ' ag: € lv_arranged to su ess _very high
[ roquency si gniF B upd AuBBrEfY oS ELPrat N C0dRnd h B e ighes
signals, as PovhedsPresent in the signal progmssed hy riilits=mréh3 itn

| osed by ne E€c : i éigﬁg 3 Q. ci tor
ggci gsﬁoca%/ed a%iégﬁgﬁn%?éﬁﬁrﬁiﬁoﬁ p s.‘@%%%’ﬁéﬁgw qht",e%%gf'anar

surface 23 of tHRFHSTRRAGHLOT H6 \i$ LS9 antageRs i Anranaadbtes3 and an

out put apertursugipréds ¢eppchigh fHifeqoundy sgfgrfa;?f_rﬁ-m& @ﬁtgj_admndhg{i ://\net h
ceram c wafe i el L C et ween Sitive or 0 0

SI anar plate c%%%jé‘gtg%é%gﬁéﬁoﬁggﬁge,r%%ﬁ a@é&aﬁ’\%‘a@%ssaﬁ)d‘sqlt iANS)

conductive BPanar plate Bouphbs embadimentnresistar &3 giswert losdedt dyce

potential as epstfBIHE fcPdsurd Bl ;Mé.'h @ﬁ%&g Cf-ith{ﬁxﬁ%.s si tuat ed

substantially [ n parallel _wth and cing surface 23 of enclosure 21.
W t hout capaci #%?g%’efmfh 6 p’o?ﬁ?ﬁ??ﬁdat??%t?ﬁﬂﬁi'ucﬂ% B dif Sd@Ree Physdicador
63 to node A opreximity withpsargladaposurfsed 25 ofh altl¥Rd ¥ Rrlom

: di aty ' ' . Gircuigs. wever apaci tor 66
orevents' (i aara $ese € 1adhad WA FeRidnd b and SR Ssml inediesn
t Re jcapaci t&% el cerpacitor 6 qompriies @ aeraxic dizd tcapaif tokhaviltal ance
of the RFl encs asefimiotfafes i dled (i ANEHdD Botipdr s> gl 3 1l at ed

Surface 23 THHER CRUFEEITS HLATAF (BIARG RS Eed o A made SATar 0 y
confined to the megatiwd Wwkess s tire bcathc iVl atar Pidte doviplleaed
to ground Via £0CS Udnd soddbd BF Yiftrrdd ¢ Ko gtk % WBPUNE
h‘9921. The "hot" plate of capacitor 66 is situated substantially
in,parallei with'and facing surface 23 of enclosure 21.
Without capacitor 66, the portion of the conductor
‘which couples resistor 63 to node A outside of enclosure 21
would act as an antenna for RFI energy, radiating this
25 energy to nearby circuits. However, capacitor 66 prevents
this radiation by conducting a portion of the RFI energy
through the capacitor dielectric to the grounded plate of
A capaéitor_66. The balance of the RFI energy at node A and at
the connections to this node is radiated from the surface of
the positive or "hot" piaté of capacitor 66 toWara‘sﬁrface
23. 'Thﬁ*gﬁi energy radiated from the positi%%ﬁﬁigte is
narrowly cdnfined_to the area between capaciﬁgg 66 and
surface 23, and is returned to ground via enclosure 21. 1In
essence, the poéitive plate of éapacitor 66 and the facing
portion of surface 23 comprise an air-dieleétric capacitance
for bypassing the RFI energy from the signal path. Thus
the arrangement of capacitor 66 acts as a ipw impedance
bypass for most of the RFI energy at node A, conducting it
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by ing the RFlI energy fromthe signal path. Thus the arrangenent of
capa€itor 66 acts as a | ow i npedance bypass. for nost of ‘the RFI energy at
Qode 1A, conducting it 40 -9- harglessly to ground. This mechani sm
€limnates RFlI radiation of very 5 high frequency conponents such as are_
associated with the rapid anplitude transitions of the 10.7 MHz. conb E:
filter hammlassdy $oggaoyndioncl udi ng hi gher harnonics of such switching

signals. Such veinildi glachafq4RAnNeYiRQARLESRPT XAE gk {4y BB de | F, VHF and
of the radio 10 frequenc ectrum and can_internpo Iate W th

UHF band S
recei@g’d'qhel ARG TYs CORRPReRES cﬁB_\éB gﬁv%F% peieciateatitutterns on
- sever altheelrapisi empdiizndel sranAddidhsnaf €réald s7 aiHz hisod| suppressi on

t echni n of G E
Thornbgggy,regaﬂEgilg&'ggghng ghgzggfﬁﬁt%%$€rendégéﬂppr SSIOﬂ Appar at us”.
Qut put Sdh AW tohdigr isiigaalse aSBchpﬁerﬁdh%@hff#QWem \Gempenengts | nput

| npedangien®Whdugt! thepeganoareqhit 6arf Bhh@yess bdd eFadignsi stor 75.
S thereb isolated fromfilter such, t hat undeS|red 20

Filt 0 38
i Int eﬁf:mf%e&’feﬁ‘& WEE tﬁgg'é APt ERB ﬁgta%?ﬂ!égateﬂ%t# FEFHINAL sour ce
i npedarted evdiione ¢ igoa lgr mpecauperaeveneofuétthterb&i)tlpatatams)row ded by

means Q:Tq gea?ég%w %@M%mmﬁgﬁggfs A@&gﬂéﬁﬁ Jéta{fse d# K lég{gly at

whi ch f devel ops € response T oxI
MHz. ) |P§‘Idémaﬁeﬁé&09ytﬁﬁénésaet ABA ﬁﬁun@apacﬁmbtsd gytakes 90 with a

par al | @ataitedid.Cayaienmgsiesi Bl gdi By RRckRBEELP r 84 and a capacitor 85. The .
52, TcAdnh oo, B3 ol Ry ar o TP et Fateaes, i -E8alon gt e ana '
aSSISt to deternﬂn@PuMeSiqnaéS fromefilter A0 aveliapwhied 07 MHz. trap is
provi ded jkermeanyiaf at RegRaiable! inSe@RAGE, CH '&@&f; ﬁgpédﬂlfé or 84,
CapaCItOr:Ltter %OQIow%rp%u%%e}I%rgg ggLégngg.o Fi{tggtég is
thereby isolated from filter 80 such that ‘undesired N
20 interaction between these filters is av01ded. The low
input source 1mpedance required for proper operation of
filter 80_is also provided by means of the low emitter
- impedance of transistor 75. '
The frequency at which filter 80 develops a peak
25 amplitude response (approximately 4.5 MHz.) is determined
by the coaction of .capacitors 87 and 90'with a parallel-tuned
LC network including an inductor 84 and a capacitar 85.
The LC network is coupled in series with the signal'patﬁ
including a resistor 82 Capacitors 87 and 90 alsoc provide
30 impedance transforme: -ion and assist to determlne the "Q"
of filter 80. An 1ddhrlona1 10 7 MHz. trap is provided by
means of the parallel ‘resonant combination of inductor 84,
capacitor 85, and the parasitic capacitance of inductor 84.
The amplitude and group delay'response-of filter 80
36 is shown in FIGURE 6. Output signals are provided from
the wiper of a pre-set level control potentiometer 92, and
are AC coupled via a capac1tor 94 to chrominance processor
48 (FIGURE 1).

The overall chrominance signal response produced by

35é§g§rtion of surface 23 conprise an air-dielectric capacitancge for

¥
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The anplitude and group del ay response:-of filter .80 35 is shown in Fl GJRE ‘{;
6. CQutput-signals are provided fromthe wi.per of a pre-set |evel control_fﬁ*
potenti onet.er 92, and are AC coupled via a capacitor 94 to chrom nance
processor “48 (FI GURE 1). The overal.l chrominance signal response produced

by 40 - 1031 network 45 (filters 60 and 80), when included in the

telggysion receiver systemof FIGURE 1, is illustrated by 5 FIGURE 7. In

accordance W t Retlibsk’ §5PPRELLe£L! OF 00 )S] WS iH¢RIdeRd ify @Menet work 45
to chrom nance processor 48

sor FIGURE 1) exhibit the desired.symetric
anpl i t ude resp&ﬁ%é}”'ﬁb?ﬁb??céé‘(%eﬁ’%%% "IGHRE ﬂt'Oé'sl\/I’rj'.luﬁﬁEﬁ?Pgﬁéﬂ s.
al so exhi bit sarFIGUREant i afthyaétatdamee pviieh aphild responses ahdtominance

ding L - = e @hifomina
Fange. The res3idoaiar S3BEALEAPEEAR APERAL s o ipomliaiEle (tobgsboE 0y

frequency conpdBedFIGURRel}cexhibhtrvamidesirathsymmehnicadc amplidadei er
signal 15 (appiraspbRkel,YnédtdblPHEetwed X3 Vo WHYE IMard @l ¢3! such

conponents. Sh f th t I it 80 i shed
by The. conct | R GNP 4PS SEALBLE 5 SHRFTRRt I b AR G A i o

primarily pryvirésgohgemandsaototrhespending esiosemre padd Inempone |(sekhe

| atter regard Lt ol t - ; Vi onse slope of filter
60 (FlI GURE 5) ?‘gs%’psgg"?@ #1.0v8 %E:gs'gfe{)ée@f%gé}eiréer%%?espons_e' FI GURE 3)
bet ween 3.58 MHz. and 4. @Be\resPanse 2kso Advantagequsdyuarhibidsge t he

detected vi deo sagbaeh-sd_ehaaf.i 301 NOMBRST fifledidddy IduingiRieiits,cHhense of
filter 60 25 is ecreﬁ5|n

Ler S0, RelBRaSRIERRLD S R PR s e el oA 0ol
i NCr easi ng ddl dpppsordmatedlyw t hé fMHzZ Y , Sndvesry high riomaencyr RFge. As
noted ear!ier, coiguakAts®s Shabing %62 Shd il s Xl Ul diiad ireleBlonil
both arranged in" Series_wth_the Signal pat’h, each separately provide a
nmeans of suppr é&§spfgomplished by the coaction of filters 60 and 80,
while the delay compensation is primarily provided by means
of the delay response of filter 60. In the latter regard
20 it is noted that the group delay response slope of filter
60 (FIGURE 5) is opposite that of the detected video
response (FIGURE 3)‘between 3.58 MHz. and 4.08 MHz. That
is, over this frequency range the detected wvideo output
delay is increasing while the delay response of filter 60
26 is decreasing in a compensating sense. This decreasing
delay response of filter 60 is also in a direction to .
compensate for the increasing delay associated with filter 80
over this frequency range.

As noted earlier, inductor 68 of filter 60 and
30 inductor 84 of filter 80, both arran&éﬁwin'éeries with the
signal path, eacH separately providgié”ﬁeans of suppressing
the 10.7 MHz. switching signal in the output of network 45,
the presence of which would otherwise distort the demodulated’
chrominance information. The two 10.7 MHz. signal suppression
3 circuits are readily provided in the arrangement of network
45 without increasing circuit cost or complexity, and serve
to ensure the reliable suppression of the undesired 10.7 MHz.
signal.
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the 10.7 MHz. switching signal in the output of network 45, the presence of

mh woul d ot herwi se distort the denodul ated chrom nance informati'on. The
0.7 MHz. signal suppression 35 circuits.are readily provided in the °*

arrangenent of network 45 mnthoﬁtlﬂncrea3|ng circuit cost or coaneX|ty,

and serve to ensure the reliable suppression of the undesired 10.7 MHz. _._

i | it t )
o gl 10 o R e DR 8 5 g costly e
sat | foEttky \Precimibn dmsl eranae Qenperiandu iddy t@llﬁg'mm from one receiver

ST ::‘7931:;; @Rl of network 45 also
advawﬂﬁeouéﬂ*I pererm ts s‘%;aecel ?ﬂgagr?-egr%etneyt{ ail'or the operating
" par anfsteguensy chdarment tfe'-'r%&"cq Fiecedyes 0 anpFher dyringhe requirenents

of a Naddives HarkbFeitiire JeIHE arddrtiiients fo@'fxidt@ioh':lmellspaﬂ.&u ng paraneters

of the other filter sectjon. The. descniﬁglnet rgﬁgﬁ;% a m ni mum

amouraAntAepRRY PeTILE,R RRI9HVYSh HRES && |t\7 acture 15

procmrﬁthﬂcmmﬁtéﬁqwf cone af fidtaomentdors 6themdOwork al so can be
I ad ri{er g1 f%%? Eo1pF:) and
c%l%t%'%af’n g%ﬁ reg e%%nécﬁegrf%ognig ﬂeﬁu ma?M l%(i,‘h?(’:;ncountered in a

teI ewithont catfecting tthe, eperating m&rw@%mf fhe Qthexy 25 30

-  £iBReflsection? - CLAIMS: 1. A color television receiver for

The describéd network requires a minimum amount
of alignment,.the:eby.facilitating the receiver manufacture e
15 process, and does not réquire:precision'components. The ~
network also can be easily adépted to prevent interference
from switching signals and associated high frequency
components such as wbuldﬁbe encounteréed in a television

receiver with a switched CCD-type comb filter.
20
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processing a video signal containing a.lumnance comm\and\rm N
chrom nance conponent with a nodul ated col or subcarr osed w @
friequency -spect rum of said video signal in frequenc j" tion,
including:” § source of 10 timng signals= gzanb fil: t*er cr ﬂm sai d
video signal and to said timng signals for providi ng at a first® ontput a
conbe | um na%%ﬁ| nal with anplitude peaks at integral nultiples of an

[ nage I'i ne sc I%Qf requency and anplitude nulls at odd nultiples of
one-half said |ine 15 frequency, and for prow ding at a second output a

signal wth anplitude pgaks at |4t 0 . hal aid line |
frequency arfl anpl i tude(idul I%cgtq‘%%nt eéﬂq’m Eﬁ%ggvg? g?afd | i ne frequency;
means for denmd:dmaigtgclar M@d@@n&@@mdaf Lumipaing es componentout
of said conb | i3 a"RRA 233! :
coupling path gt\/\éeen sal d secoﬁmcdd' | Ia'{ier c?ut putalggghs%%gdggr?gﬁ at| r?g
means, and re$§IGRASES within, A Srequency srectsvm of said vwideq,sign

suppl yi ng- chr @am eﬁc@rldméﬂma d@Mﬂo@il Agcladingsi ah sdurce of

ional 1 r antd S B emaid, A ome Hler etEohedvR’ e, PR NG asy ¢
recei vi ng si gredlgnaflr (andsa:aj saad)mjmngmimlsalf@rcmvn.dm atnd inet of
sai d desired Gy conbledd dBYna20 VAP ARPAITude Pe

frequency of sg&ﬁicomn sl gnha sa| flrst filter #g ans corrprlsmgflrst
and second cadd¥REF gﬁﬁﬂp Qf @an image (1dne sFARRiRg Preananshdndide
response at aﬁmwwmﬁt idédad ridlft ifply O vne-hadifd saddline

TR e 118 Keeereyaned ?%%k%% ?W@é%ﬁh%&%fﬁ?) sl AR
out put coupl e ampd idaded Heakan @ treddd ip one~thal frsaid ney
tuned to prowﬁ%éﬁl o or@sﬁuab% ].itul‘% pullLH Ilhwi?rrter 8 Aled Jff €QUENCY

greater than sali carrier requenc e| ng arranged so
as to said line frequency:; means fo demodulatmg chrominance .

signals derived from said second output of said comb

90 filter; and signal translating means included in a signai
coupling path between said second comb filter output and
said demodulating means, and responsive to signals from
said second comb filter output for supplying chrominance
signals to said demodulating means with a substantially

28 symmetrical amplitude and linear phase response, said signal
translating means comprising: . _

first bandpass filter means for receiving signals

from said second output of said comb filter inclusive of
said desired chrominance s;gnals and undesired components

80 at the frequency of said- 'ﬁa{eﬂlﬂg signal, said first filter
means comprising first and- second cascaded resonant
circuits tuned to provide a maximum amplitude response at
a frequency greater than the frequency of said color '
subcarrier; and

35 - second bandpass filter means with an input for
receiving filtered signals from said first bandpass filter
means, and an output coupled to said demodulating means,
said second filter means being tuned to provide a maximum

40



pr&ﬁ@de t he sai d chrom nance signals to said denodul ating neans with the
sa
Si gria

subﬁlwﬂm" ”m rical anplitude 5 and |inear phase response. 2.
| tii¥ ) I.i maccordi ng to daiml, wherein: said first filter ¥

neans is tunedto

R 4

a first 10 frequency between said col or subcarrier
frequency and a frequency corfgsponding to the second harnonic of said
col or subcarrier frequency; and said second filter neans is tuned to a .

E b
]

sedondaMPiitiudeyraspensenat a chregneney rgredter uthey. sas LoBignal ~
trans| ub8grFRAASEREGREHEPY tRe Gl feds NOPRE drrodgdl SES O {4 equency i s
greater thag sg$d flfét freﬁuenc¥. 20 4. Signal translating neans according
to cl aPRPYI9GHERR| R31E FRTPTIRANES | 3LINALS 180 $AdA j demodulatingint i nput
circui neansamfjed thesbabd subétsntilaklgneymmetiicahdamplbtudsonant out put

cigcuitp Ofﬁhggriﬁh§§£i?§ %@ﬁg said signal path; and said second filter
means- conpri ses a S|ngle-? nedefesonant circuit coupled in series wth
sai d signat path. 30 5. Signal translating neans according to

Caim2 or 3 whepgi nsigRAT €+dné1dtiAG méBRdSaERIiREStS ¢sapant i nput
C|rCU|tharranged in shunt with said signal path, and a resonant out put
circui YPB68pPEd in series with said signal 35 path; and said second filter
means conprises sasdnfiest ufklitersmewmms is reundd cesid eflitgx series with said

si gpal Lgnal . kr atl | to CJaimb5, wherein:
salgg rfeggélgﬁ?c 'n%ﬁ‘t:we}n ou%%u@+$c%%%?#ﬁ%%’i& ﬁ'féejra means are both

tuned'fBeQE?GCYi?%Fr¢$22ﬁéﬁkg.t° the second harmonic of said
color subcarrier frequency; and 5 ' :

said second filter means is -tuned to a second g
frequency diffe:ent from said first frequency.
15 |
3. Signal translating means according to Claim 2,
wherein: . ' .
said secord frequency is greater than said first
frequency. B
20
4. Signal translating means according to claim
1, wherein:
said first filter means comprises a resonant input
circuit arranged in shunt with said signal path, and a
25 resonant output circuit coupled in series with said signal S

path: and

&

.- said second filter means comprises a single-tuned
resonant circuit coupled ih}sefies-wx&h said signal path.

36 5. signai tranélating means according to Claim

2 of 3 wherein:

said first filter means comprises a resonant input

circuit arranged in shunt with said signal path, and

a resonant output circuit coupled in series with said signal

35 path: and

said second filter means comprises a single-tuned

resonant circuit coupled in series with said signal path.



5-7. Signal translating nmeans according to d ai erein: said s

resonant input circuit of said first filter mean I I el éﬁ@
resonant circuit; 10 : 'sai d resonant 0;‘\%‘:\“\1@ \mm aid first
filter means conprises a series resonant circuit nr eSon‘ant circuit

of said second filter means conprises a sd#res resonant circuit.

8. -Signal tyanslating megns %gl«a]ghra(il R¢ah81&k3hE fleans ﬁcesrameeee'enw d

resonaht out put circuit of -sai irst filter méans conprises ani nduct or
coupled in seriées \M"’ﬁf%‘d?-d signal path, said inductor being tuned to

rﬁsopate Wi th af 20 gar aSidd%i‘Bl Qwah&nqap_assa?aabedpmtBiﬁahﬂt;ijefluggm at
t he requency o Sai Ilter tim I gna timn
signals in the dt fgfcﬂts)e&' FeANEATE ggé?‘ ?rﬂ&ﬁé. EESSaPQ FiZs %rgc_;ueg: hal

transl ati ngsneans accordl ng to laim4, 5, 6, 7 or 8 wherein: said resonant

circuit of said second filger S QQEBE&ﬁ@ingdméQQECQQ&EQP%e@o'813%%' es

with said signal_path, said inductor bel ng t to resonate
parasitic capacit &fc® adh®&eded with said inductor at the frequency of
said conb filter. timng ssagmlr%sto@ampﬁhp&s garduitndofysaignpibst nf{iheer

out put of said d ter nean nal translating
means accor di ng?'} o%q%nffp SEF Z’F’gl g]le\’mgﬁa?ﬁangafﬁrﬂ’ﬁ?ng si gnal-
frequency cdfresponds to tseda iriesgnamtnonitpusf ciacuitodbrsaidchirserfilter

frequency. Cmeards conlfrises alderkés r§EGH§httE§Pé£§£Lngnaeans accor di ng
to any preceding claimand further conpfi si ngﬁa 5| bUuf fer network with

a hi gh i nput i npedance anddS Fesen@aty ciEFRAE: phit Pﬁ%eﬂ%ﬁ%édfﬁ'}lter means

1 comprises a series. resonant circuit.
15 8. Signal translating means according to Claim
4, 5, 6 or 7 wherein:
' | said resonant output circuit of said first filter
means comprises aninductor coupled in series with said signal
path, said inductor being tuned to resonate with a
20 parasitic capacitance associated with said inductor at the
frequency of said comb filter timing signals to suppress
said timing signals in the output of said first filter
means.
25 9. Signal translating means according to Claim
oS 4, 5, 6, 7 or 8 wherein: '
said resonant c1rcu1t of said second filter means
comprises an 1nductor coupled in series with said
signal path, said 1nductor be:.ng “uned; to resonate .- with
3'0 a parasitic capacitance associated with said inductor at
the frequency of said comb filter timing signals to
suppress said timing signals in the output of said second
filter means. ' '

35 - 10. Sighal translating means according to any
preceding claim, wherein: .
said timing signal frequen;y corresponds to the
third harmonic of said color subcarrier frequendy.
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mhereln

ting means according to any preceding claim

gﬁﬂm iﬁnals fromsald first filter nmeans to said second filter
F'II 1H ald first filter nmeans conprises an i-nput

Wy Al

capaci t or exhlbltlng a Iom1|npedance to high frequency signals above the

chrom n

fromsaid signal path. 15 13

12, mhe
coup ed_t
encl osu

ance signal band, so thai sai d high frequency signals are bypassed
anal transl ati ng nmeans according to Cla
reln saldlconblbnhletraastoﬂiﬁgnmdamst&tébﬁdtm@dust|ve encl osur®

oY% ReBRaRtyScRrhord EPFRRE SRR EERTC 1 Cuon whi ch <

aid

AR

second output of sasdgnedbbafferrnetwenkpwith va chighimput conducting path;

and sai
conpris
first p
point o
capacit

‘J.mB'eEﬁTncEeﬁﬂﬁaQt ré fe%{-.-wflsalslu welimpeadiedlress filter

es an I nput net MDF I nc

means.
udi ng sal |nput capacitor, which has a

ceupliagprugrPus §&Baaéﬁgﬁ§Pmp§§Hda%Hr%Fs%bb IPe3%S coupled to a

&orgaua Ebeauangylteéemeaﬁg potential, and wherein said inp

or is located in close 30 proximty with said surface. 14. Si gnal

translating nmeans according to Claim 13, wherein: said surface and

first p
configu
subst an
subdfan
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| ate of sail@.i nﬁagnaépacanelaamgomesmScmr@xmq 7 aany

?&Eb%ﬁan%abdalhrﬁheﬂkﬁhe and said 35 surface being oriented in a
15, A color television receiver

lall'y parallel planar rel ationshi

ut

sai d

tially as ﬁéPQlﬁlrﬁéfSﬁétﬂﬁsE?FB%deW?ﬁl§%?e?%nt%PYB Figures 1 to 7.

capacitor exhibiting a low impedance to high frequency
signals above the chrominance sighal band, so that said
high frequency signals are bypassed from Said_signal
path. ' :

13. ' Signal translatlng means accordlng to
Clalm 12, wherein:

said comb filter is contained within a
conductive enclosure coupled'to a point of radio
frequency reference potential, said enclosure including
a surface défining an aperture through which said second
ocutput of said comb filter is coupled via a signal
conducting path; and '

said first resonant circuit of said first -
bandpass filter means comprises an input network
including said input capacitor; which has a first plate
coupled to said signal path and a second plate coupled
to a point of radio frequency reference pot: +tial,
and wherein said input capacitor is located *q close
proximity with said surface.

14. Signal translating means according to Claim 13, wherein:
said surface and said first plate of said input capacitor
are of substantially planar configuration, said first plate and said
surface being oriented in a substantially parallel planar relagionship.

15. A color television receiver substantially as herein-
before described with reference to Figures 1 to 7.
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