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- -1- 21718 71 | MPROVED TELEVI SI ON:SI GNAL | NPUT FI LTER This invention
concerns an input filter | ocated between the tel evision signal source and
fadi,o frequency signal processing.circuits in a television receiver 5
Tel evi:si on receivers often include an irunk' bandpass filter

the el evision signal input of the receiver and the radio freq
si ghal processing. stage of the receiver, The RF sta e conTDnI égﬁnﬁmga

frequency sel ection, anPusrSESg S EL - uce
i ntermedi ate frequency (I'F) out put Si gnal S as knovvn The |nput filter

prevents unwant ed broadcﬁﬁ |gqg| f equenc Of g4t I L pn
frequency band, e.g. comrusnrslcatlonsrfre JenC| es suéﬂ’%t fllrl%‘to%@% trseéi;

fire and citi Retvesmdthe ekewision Flgnal/isepree and) gadio ﬁrrmmm ng

and interfering gdh grocddsitg Cé&.zt&.li@fs e 4 Qié?.‘év%.'s‘i'brf §eieiffer .The i nput
filter also serves to prevent, sj R{Bonen assocr ated with locally

generated Vi deo |F and SXRhRViS incdiden &y AdPYg wit h

]E_hle i npu]E tﬁl el:azﬁmﬂﬁnadb & tlgadzﬂ:éw bewezﬁeaﬂﬁd tféldlvﬁ.%:lﬂx_) ﬁl@ﬁl An i nput-
Ilter of the I ve 1S

col or televisi ecefcté} %aen%’a %{rra&#ﬁé’e{ o %eﬁcgct(%ﬁ cs§‘ VI sr on

of RCA Cor por R¥agessing stags iof thel mntm arthe RF2Btage |agmmamlad i n

FI GURE 18 of tiifethiifeds %é&ue?f‘éf\gél&‘h%' Campi%.rf’ié‘xe arid ?nﬁéé:l "stﬁdbéfsor the

CTC 121 receiver, In that exanple the input filter |ncI udes pa,lr

par al | el ¥%bsorfhch RERIUSGE eftiate, fraguenq (1F)s aumure st
thg_41. 25 Mz amuﬁtbwrF fmwermutarﬂmr p:!b\tdrﬂ:sﬁl&rﬂ&d\&éﬁ briadddst

frequency, co e S ut .of

the receiver an aefrans eé)é courrh \@r elfe\(}osétfm} sﬁ%elrwfo t he

RF stage of tHandced @y, mmnmqa@roxa(m:ﬁwmes such as used by
police, fire and citizens band broadcast and receiving

15 systems, from reach:l.ng and :|.nterfer1ng with the RF
circuits of the television receiver. The input filter

i.l..

also serves to prevent signal components associated with
locally generated video IF and sound IF signal frequencies
from interfering with the input television signals to be
20 processed by the RF stage.
" An input filter of the type described above is
used for example, in the CTC-121 color television
, receiver manufactured by the Consumer Electronics Division
— of RCA Corporation, Indianapolis, Indiana, USA and is
25 illustrated in FIGURE 18 of the 1982 Color Television
Basic. Service Data bulletin for the CTC-~121 receiver.
In that example the input filter includes a pair' of
parallel resonant inductor-capacitor trap networks,
respectively tuned to the 41.25 MHz sound IF frequency and
30 to the 45.75 MHz video IF frequéncy, connected in series
between the VHF television signal input of the receiver
and a transformer which couples filter output signals to
the RF stage of the receiver. This filter exhibits an
unwanted resonance at approximately 300 MHz due to
35 1nteract10n between the inductive primary winding of the
coupllng transformer and capacitances associated with the
filter network. The unwanted resonance can lead to



unwant ed resonance at approxi mately 300 MHz due to 35 interaction between
the i nductive primary w ndi ng of the coupling transfornmer and capaC|tances
associated with the filter network. Thewnwanted resonancgege-eperto
undesirabl e i mage frequencies and i mage distortion, and is elim nated by. .
nmeans of a frequency selective network in addition to the input filter. \ﬁP Ix
i nput fil té’rndqsﬁ-rzi’é&ﬁdmm \Mnemuetm:m rid lizmade d:m‘tdﬁﬁow,em is ¥".

i nvention dqdiniglited ¥y e i % rEe*ietc %[’%w%ri-}ﬁ“ted

res¢nance, h re addltlonal y to e a can_offer
a very goo&%% 3:! R fidter i th an econom cal un- conplicated .
circuit topology. 10An input £ilfem dLBCboeeﬂdﬁnbéeﬁltHCthﬁﬁgﬁﬁiiﬁgétri
resonamgt i gputnan t t he_sjgn at h. bet ween t he:

Lol evi 91 onoEi che!'BrBUBRY! 1ATEREIBR SLLRELDTy O be Brelonee TP e f o
enbodlnenteéhlphé PﬁﬁénﬁpoﬁnwﬁﬁéeﬂnpesoeecceonWhSChunemuinesorn1a trap at
15 the vadaQtLEnaleaueaahr?ndot Bei RihREL SQE&'% Iéﬂfé%and‘}eo"fyr esonat e at

a frequenc her th the sound | F. frequenc bel ow t t el evi si on
si gnal freé88 cP§§ePBaBé°ﬁrSEéggﬁﬂeﬁﬁsth% Bt ayeecanRMicAl owing
descrlpt|oaomblibatadcoﬁpaﬁytngoﬂéawgﬁg relates to an enbodi ment of the
|nvengbon desi gne evi sion receiver operating

Qr pQr
according to Unitg S afgioigg P%ig%ﬁéfﬁsu'%?t?ﬁftﬁ%wﬁ?ﬁf“%ﬂ?iﬁ&il shows a
portion of ipputvaprdi aptputesetbihons shmm¢£nqstMElsrgnalmpaunmludlng an

i nput fl|tBétk@eﬁcéﬁédééﬁév%igntQ?grﬂ’éi neopiEs DatRP SgRant invention;
and FIGURE 2 illustrates an npl | t ude-ver sus- freque Cy response W

attrlbutabP5°Fﬁs?h@gfFF?%?sshBQmalHr$#%1E&9]?mb°dlment of the

invention, the 1nput section 1s tuned to form a trap at

15 the video IF freguency, and the output sect:Lon is tuned
to resonate at a frequency other than the sound IF frequency, below
the band of telev1s:.on s:.gnal frequenc:Les to be processed by the
RF stage. _

The following description of the acco}npanylng drawmg'
relates to an embod:.ment of the 1nvent10n des:.gned for incorporation
in a telev151on receiver operating accordlng to United States

20 standards. In the drawmg
' FIGURE 1 shows a portion of the VHF input section of a
television recelver mcludmg an input f1lter in accordance with the
principles of the present invention: arid L
FIGURE 2 illustrates an
25 amplltude-versus-frequency response attrlbutable to the
filter shown in FIGURE 1. '

In FIGURE 1, an 1nput fllter c1rcu1t 10 in
accordance w1th the present 1nvent10n recelves znput VHF
telev1s10n szgnals from a source 15. Source 15 may 'be an

30 'antenna for rece1v1ng broadcast telev1s10n 51gnals, or a
source of cable television 51gnals. In either case, more
than one televis1on receiver may be-supplled with 31gnals
from source 15.

f Filter 10 1ncIudes a series resonant

35 1nductor—capac1tor network L1, €1 shuntlng the s1gnal path
and resonant at the 45 75 MHz v1deo IF frequency Network



L

In FHGURE 1, an input filter circuit-10 in accordance with the present

I nvention receives input VHF television signals froma source 15. Source
¥5 gay be an 30 antenna for receiving broadcast television signals, or a
source of cable television signals. In et3her case, nore th 7
telengion receiver may be supplied with signals fromsource 15. Filter 10

I nckudes a serj£s o) 35 ...4nd orf-capacitor network LI, C shunting

t he signal p'atllhfhné ‘re‘g‘g’ﬁgﬁ,ﬁ a‘flé%%u%.é%aw \H’ffé'chetF A& errﬁ:y. Net wor k
-3- LI, Cl, forempenenteqgenexated thy prRiNtstage @0 Fmonpiorter fexganer at ed
by an RF Stag%ﬁ&:f_fméﬂféﬁeéi&%mtéhénﬁféq%&frhoﬁix%@'l%.supp' | ed by
source 15. An internediate filter section Including series 5 capacjitors
C2 and C3 in the signal Matintermediate tibier Saghian ipainding maring h
ser vgis_ a?] Sahhicgipaxacis'eofé |¢Zrandiicd imethvel stiogmd l_iﬂfmﬁ_ I taHa Hléh Qﬁidw:ts‘cf}@ﬁ.% tg
establish the T enc S iJter. Hi nass filtere
signals f romn%?‘m%fin%z%}%bﬁ qﬁ%&gr%élg%%%%% % c}uaﬂi‘ cﬁﬁsp%{]f@(}ﬁﬁ’on of
filter 10 inclwikmothe sealus ofbsinductondid theingyhrisen tweteskdblish C4
shunting the lgélaéoﬂ?éf‘;fre%lé‘ﬁcxf'&f ehidy @y%}?%g%kﬁ%eg the tel evision

signal is coupled to an inducCtive E_I’I mary_w n a of a coupling

transformer 20, having BY¥Fh Pagg Hkered RAgnap L rom Refexk (G C3,
tel evi si aro si guzl aré coupled to &iF aitser Bectivinw s Fil¥er Lo andABfdpm

of transt or mor AFTIFS Tndhatt ' {RRc R et e SR ALY g 7' "9 2P
primarily serveunting Qo signmlipathir after nfilteridw ke refwork di .ng
the'relativel yoq4 ophd PREHANESI | £MRAP N & PMIpI&d ko o iHHAAX ive
- primary winding 20a of a coupling transformer 20, having a
15 secondary winding 20b from which the television signal is
coupled to RF stage 30. Capacitor C6 is coupled from the
interconnection point of primary winding 20a and secondary
ﬁinding 20b of transformer 20 to a point of reference
potential. Transformer 20 primarily serves as an '
20 impedance transformation device for matdhing the
relatively low impedance television input (e.g., 75 ohm or
300 ohm) to higher input impedance of RF stage 30. By way .
of example, primary winding 20a of transformer 20 exhibits
. an inductance of approximately 110 nanohenrys, secondary
o 25 winding 20b exhibits an inductance of approximately 650
nanohenrys, and transformer 20 exhibits a coupling
coefficient of approximately 0.7, while the in5UCt°r$'
Ll, L2 and L4 are approximately 400 nanohenrys, 200
nanohenrys and 600 nanohenrys, respectively, and are set
30 to final values during manufacturing alignment of the
receiver. x
RF stage 30 includes frequency selection,
amplifier and mixer stages for producing IF output signals
‘which are afterwards coupled to detector circuits and
35 other utilization circuits of the receiver. The video and
sound IF signals produced by RF stage 30 can be
undesirably coupled to source 15 via receiver chassis
connections, e.g., chassis loops, and can interfere with



300 ohm to higher input inpedance of RF-stage 30. By way of- exanpl e,
Primary w nding 20a of transformer 20 exhibits an inductance of

approxi mately 110 nanohenrys, secondaryg.25 . wi-nding 20b '

i nduct ance of approxi mately 650 nanohenrys and transfornmer 20 exhibits- a
coupling coefficient of approximately 0.7, while the inductors L1, L2

L4 are apprand riistiortiCthe dredesirsinn mmhmmﬂlqmbxﬁﬁﬁdwwyenrys .

respectivel d Ng JHRY f

2l T gnirent. ﬁ"@%&?&iﬁ?f Hhoogdbdd 1Y 2 H50e"40 00 VRO it B8

anplifier dfdarstallspaydabls mm antenna) atta sontiheh are

af t erwar ds zeaeqwitqdeteeﬁw &) d txsraél gnals IrnWictidd Idlzaﬂtﬁw circuits

of the _recei ver vi deo and .so al roduced, RF stage 30 -

can be 2und&$ f&ﬁﬁs@tf t"t?%chﬁgl? d&g"rrﬁ %d &h ons,

e.g., chassarﬂ:dmmsa,s mdm::mreérﬁaarewm:tdn s:.gnel.an(r:dmdmrllothe

Ly S0 A P d th Sy SR rhd LSRRI Y
source 15 1s:a snmall port 2

stage 30 e tecel |ng a enna attached to
t he recei védhatt RF stags S0 meceives anlyn thenhedesisian gl thatei ver

chassis caqtpqgaqqﬁg;ﬁa@tt@ﬂr&é#el ved by such antenna as a distorted
compotBhts so’thai RANS dAPORPHLaA VALt o HARSIA SFRAY [ gnal hat it
i s i nt endectesonanc esectikh (trap) L1, Cllheartd)mitpgyt afedoridrer settiwmerei n
P ar o' SereE N R P s e it PR 1)
el i ni nat i ofignalhPatiwafesildn intthe rquﬁ-'é&j unwanted i nput
filter of t30® MHz resonance experlenced w1th an input filter of the
15 type hav1ng parallel resonant, series connected trap
sections as mentioned prev1ously in connectlon with the
CTC-121 television recelver. _
- In one confzguratlon of filter 10, 1nput section
Ll €1 is tuned to resonate at the 41.25 MHz sound IF
20 frequency, and output section L4, C4 is tuned to resonate
at the 45.75_an video IF frequency. This configuration
results in an unwanted resonance at approximately 34 MHz,
near the 41.25 MHz sound IF frequency, primarily due to
1nteractlon between the inductance of transformer primary
25 winding 20a and the capac1t1ve element of the output . &v)
section. Thls conf1guratlon exh1b1ts good attenuation of
signal frequencles below 46 MHz 1 e., below the low VHF -
band and encompassxng the unwanted v1deo and sound IF
frequenc1es as well as the unwanted 27-MHz citizens band
30 (CB) frequency.

A better attenuation characterlstlc was found to
result, however, when input section L1, Cl is arranged to
resonate at the 45.75 MHz video IF frequency, and the
values of output sectlon 1nductor L4 and capacztor C4 are

35 selected to resonate at a frequency wh1ch nulllfzes the
aforementioned 34 MHz resonance between prlmary winding
20a and capac;tlve element C4 of_the output section. This




. :
15 type having paréallel resonant, series connected trap sections as
nmentioned previously in connection with the CTG 121 tel evision receiver. In
ene,configuration of filter 10, input 'section L1, Cl is tuned to resonate
at the 41.25 MHz sound |F 20 frequem®y, and output sectPefrEF7 98T TS
tuneg_f{o resonate at the 45.75 MHz video IF frequency. This configuration

results |0 BURNRUT 003065, 2L 2RDLRSITLELY o4 W s pHERE LML, 25

fre uency, mari 1y duct ance
of trdnsfoﬂ#@@ ety Ut.@@nﬂﬂﬁglaoenanexanpleapa0|tlve el enent of the

out put ' secti on. Thlsf@@m@mgarauuqatﬁﬁ%balhﬁ nglehaenuakgag -of si gnal
frequenci es, bel ow 4 ow t he and encogEaSS|ng t he

unwant ed vFE@@u§HEYE5Gﬁ@°PPefP@&E &§e§e&§tﬁélF°a§hﬁﬁe°§nﬁﬁﬁté e\
citizess baohfiguratibn ofefidney Aohet The Tesponsei off FDGUREt 2rwasi C was

found to r&ggbh%egpgﬁg ﬁﬂﬁ@r’QQﬁbes g%bgﬂ h} Q%ggsaarrgﬂ ed to resonate

at the 45 requenc al G595 o0t put section
i nduct or L&¥efd@ctspibatofact ShétSdel§éPQéﬂeJrﬁauﬁagﬁnagée§tlﬁefrequency

whi ch nul | infdt®mridee a%feo&%@Q%ﬁb@”B@t%e%h&eﬁﬁ'ﬁ?ﬂ‘&eo?ei:%ﬁgfBHnEBr ¥ow ndi ng
20a and capa t|ve elenent of _t he out py has been

found to o a@FFGF'C4H§H8VFﬁdu& FSLE°£§QOEQP§ §PeaﬁgﬁPeSO MHz
in ondOexawﬁlaheFk@H@Ense Ishosir dhe FIGURENR| isugeimarily- detegmineg

res onse t c [ I f filter
g The ?%?gonse o%k%%égﬁéggb&g%tﬁégs&?éga Eg%hQO" QﬂE ?HB%kiB?ﬁQ
stagg 30, &Fequencycseleciiveanetwezksaadd: PoAN af feuueﬁéytseneétdbe :
net wor ks aigF iattermiiadibel woektheheegpbhse otheiaistoaaterr®ned by

filter 10. The attenuation characteristic of filter 10
15 particularly below about 46 MHz is primarily determined by
the input and output sections of filter 10.
FIGURE 2 illustrates the amplitude-versus-
frequency response with respect to channel 2 of the low
VHF band. The peak response of FIGURE 2 between 55.25 MHz
20 and 58.83 MHz encompasses the channel 2 fregquency band.
As seen from FIGURE 2, sidgnal frequencies below 46 MHz,
including the video IF frequency (45.75 MHz), the sound IF
frequency (41.25 MHz), and the citizens band frequency (27
. MHz) are greatly attenuated relative to the channel 2
K_/ZS band. The response of filter 10 is especially important
relative to the low VHF band, and the channel 2 band in
particular, due to the proximity of these frequency bands
to the video and sound IF frequencies.
The last-mentioned configuration of filter 10
30 exhibits a very good attenuation characteristic of the
~ 41.25 MHz sound IF frequency even though a sound IF trap
is not specifically provided for. In this regard it is
noted that filter 10 was found to exhibit a better
attenuation characteristic by having the output section
35 resonate at a frequency lower than the sound IF frequency.

-~

The intermediate, high pass section of filter 10
comprising elements C2, C3 and L2 exhibits a cut-off



and the m xer stage. However, it is noted that the shape 10" of the
response shown in FIGURE 2 is primarily determ ned by the |atter

configuration of filter 10. The additional frequency selective networks add A

only a few additional db. of attenuati=®r to the response

determined by filter 10. The attenuation characteristic of f||ter 10 15V,{~
particul arly bel ow about 46 MJz is primarily determned b in “
PR S KA g R S BV T WA i BN L
fréquency refremendyt bangs @tc tthieo belgdmnding? off tlhleelbawvﬁﬁthaﬂd. The peak
response of Fl GU 2 13265 8 eenconpasses t he
channel 2 frequency 6& :#ES@: séen .from élgéﬁﬁéggl(:%m g'%thé?lr equenci es bel ow -
46 Mz, i n@PTidciplese of G@@ mqs'e@dhémgen(ta.pmsam@)e used ¥athd | F
frequency bpdetVite n mdm“%ahaew@wsﬁaﬁ MHz) are greatly

attenuat ed ative to.,the chann eres onse of filter 10
s especi a|{vm@§neqad§1% 55 (1 SRRV R FF e BRACERS  channel 2
band i n pardepemnding dmpern chehmeedsxiof uymwmmeﬁvequascyeﬂamdngto the
vi deo and d kG I hi G ing t filter
1030 exiipity anchB O viienkad °wiGH MIRLABRR AT RsBlE 11s

sound I F frléTtﬂP@n oz @xampdi®yh a sound I|F trap is not specifically provided
for. Inthis regard it is noted that filter 10:was found to exhibit a
better attenuation characteristic by having the output section 35
resonate at a frequency |ower than the sound |F frequency. The

i ntermedi ate, high pass section of filter 10 conprising el ements C2, C3 agy
L2 exhibits a cut-off frequency of approximately 48 Mz, i.e., below the
channel 2 frequency band at the beginning of the | ow VHF band. An 1 nput
filter in accordance with the



{principles of the present invention-can be used with 5 respect to high
VHF band and UHF band tel evision frequencies in addition to | ow VHF band

< requenci es, depending upon the needs™of a given receiver as relating to
the-anmount of unwanted |F signal "feedback" via chassis |.oops, for exanple.
T .. RCA 81,987 Cainms: 1. In a television signal processing
system apparatus conprising: 5 a source of television signals;
a radi o frequency signal processing stage for producing internediate

tel evision sjgnal frequencies; and a bandpass filter responsive to said

tel evi'sion signals for providing filtered television signals to said 10
radi o frequency processing stage via a sigmal path includi ng RcA remsder ner
havi ng i nput primary and out put secondary w.ndi ngs whi ch coupl e out put
si.gnal s from sai d bandpass filter to said radio frequency processing stage,
said filter cogGhaimsng 15 an input section conprising a series
resonant circuit shunting said signal path; and an output section

conprising a series resopant _circuit shupnting, said signal path. 20

2. Apparatus according to dﬁi?ng,eiﬁ\}ﬂﬁk‘??\ %‘@?ﬁ 2’5‘??9#*&& SYRESM put
sections is reappanatas cbmprisingtnternedi ate frequency to forma trap at
said videoginternediate frg Y. er. of said i nput and out put
sections ?% 25 resonant étg§H§§% ﬂ%ﬂ@glé %%géhé%éﬁ?iggoynd i nternmedi ate
frequency, bel ow the ban@ &adie| qUENnCY i sianal (pxpeessing istage pfaxessed

by said radi o pfegeesigSintérmediate television signal frequencies; and
o/ a bandpass filter responsive to said television
signals for providing filtered television signals'to said
.10 radio frequency processing stage via a signal path
including a transformer having input primary and output
secondary windings which couple'output signals from said
bandpass filter to said radio frequency processing stage,

said filter comprising _
15 an input section comprising a series resonant

circuit shunting said signal path; and
an output section comprising a series resonant
circuit shunting said signal path.

20 2. Apparatus according to Claim 1, wherein
o/ one of said input and output sections is
resonant at the video intermediate frequency to form a
trap at said video intermediate frequency; and '
the other of said input and output sections is

25 _resonant at a frequency other than the sound intermediate
frequency, below the band of television signal frequencies
to be processed by said radio frquency stage.

3. Apparatus according to Claim 2, wherein
30: said one of said sections is said input section,
and said other of said sections is said output section.

) O A



3. Apparatus according to Caim2, wherern 30 "sai'd one of said
sectjons is said input section, and said other of said sections is said

.r

out put section.: - 8- : RCA 81,987 4. Apparatus accordlng te hd

any preceding claimwherein: said input section conprises the serl es -,
resonant conbination of an inductance gguit-a capacitance; sgiagl g\ et
section conprises the series 5 resonant conbi nation of an |nductance and &
capaci tance; and said input sectionis: coupl ed to said output section via
an internediate filtédr skppaoatud Gocording to Bny piqapedmguslaamodledeng to '

Gdima wherein sai i ool Alédidd oy drfe SduAlk AR o 6

Appar at us accor di ng, sard Thtermed a
section congemkinationiofimn sindurtangsAndiit capasikancs; in series in said

si gnal path between sgiili U sb At looniri S0 | tl?é‘%éfhéé’dUCt ance
shunti ng a.goint bet ween, s firét and second ca Itances., 20 7. 1n a
tel evisidn ‘Eﬁ&’s‘?aﬁ' ARCE aﬁ'lt‘?ac‘xqa}‘i?-%?éme'
.herelnbefor&ndescrlbed with reference to the acconpanylng dramnng
- said 1nput section is coupled to said output
section via an 1nte:med1ate filter sectlon.

10 : 5. Apparatus accordlng to clalm 4, wherein
'  sgaid 1ntermed1ate leter sectlon is a high pass W/
filter.

6. Apparatus accordzng to CIazm 5, whereln
15 sazd 1ntermed1ate sect;on comprzses first and
second capacltances connected in series in said signal
path between said 1nput and output sectlons, and an
inductance shunting a point between said first and second
capacitances. '
20 o S
7.' In a television signal processing system,
apparatus substantially as hereinbefore described with
reference to the accompanying drawing.
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