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relates to tuning systems for plural-band radi o frequency receiver A h75 8%
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- It is not uncommon for signals of different
channels to interfere with each other causing degradation
of the TV picture and/or sound ultimately reproduced. The
degree to which such interference is generated depends
20 upon the frequenéy selective characteristics of filters,
the operation of the mixer and local oscillator, and the
selection of the intermediate frequency ranges.
Consider, for example, the selection of VHF
S channel 5 which has an RF picture carrier at 77.25 MHz by
25 a double-convérsion tuning system having a first IF
passband surrounding a first picture carrier frequency of
415.75 MHz. A local oscillator frequency of 493 MHz is
developed so that a first mixer converts the 77.25 MHz RF
picture carrier to the 415.75 MHz. 1If a signal at UHF"
30 channel 31 having an RF picture carrier at 573.25 MHz also
becomes mixed with the local oscillator signal, a signal
at the difference'frequency 80.25 MHz may be produced.
Since 80.25 MHz is within the frequency band of VHF
channel 5, (i.e., 76 to 82 MHz), an interference condition
35 may be produced. In similar fashion, there exist UHF RF
_carriers which can produée interference conditions for
each of the low~-band VHF channels 2 through 13, as well as
many of the cable TV channels.



each of the | owband VHF channels 2 through 13, as well as many of the .
cabl e TV channel s. -2- Conventionally, the generation of interfering -*
signals can be inhibited by placing switches, such as PIN di odes or v
transi stor switches, in the signal path bngeen the source of RF signals

and the mixer to thereby prevent 5 potentially interfering signals in a
"non-sel ected band frooonventiogalmy,nthergeﬁerHthrOdudh&bﬁibrﬁ ver,

d
e non- con%%?‘?%%stééﬁhpgsféﬁw?gg BYCBARKIPG 85 tehas. Buc Ba AR T 1
strength t diede® Qb trangis §b$€1tﬁh98ielan$be SIBBaﬂrvsah:hemmmwxon '

provi des suaé agdusbe 262 CRHOR1 Ghal sUBNANLR] RiSRE Eo! 8 Oreﬁﬁ{ep'fgﬁ"gcerm bl &

f d bst ant i al
T & PetfshtLa LR ohter Fering SLARALENAD, ByPAB-BpdeEtes: band o vocnt
f15 lnvgntfﬁmcwachmg theé shired. SeRGNUHFI ﬁa&t;uaﬁthlesqou;bmeiql ng to
1 Vv sSel e
char act or | STO88L T4 9RadBRF " REGIR. bRTALbEHA" BRER RS EENEE, whsnd by &
tuni ng contth¢ydam¢csupﬁbgadltofbenncneCOnductave,ssuchdasiyaaWsﬁzhbs are
20 conbi ’fﬁgﬁf-‘.{ﬁaﬁcé@m@&ﬁbﬂnﬁk samg;?ﬁheswﬁhaw%at tausgevice also <

devel ops a I ndi cat{ve si tunin gnal applled

to thel®irsindeghrrble tHnﬁﬂﬁﬁgﬁeﬁﬁﬁnnthFnPFﬁ§e§$céHUeB§AeniPrgﬂﬂééﬁed In _
t he draw ngsubgbantial attenuatfbifFof ufivantelcBighalgi &er afsurebitbalt

g Eh b b Eney ARG o e RREL BE RS BRPooe
versus fredqthergfeharnetediscernible in the TV plcture or sound. -
‘To that end, the tuning system of the present
15 1nventlon comprlses first and second signal paths '
correspondlng to first and second tnnlng bands and having
frequency selectlve characterlstlcs controlled in response
to a tuning s1gnal developed by a tunlng control device.
S1gna1s from the first. and second signal paths are
20 combined onto a common 51gna1 path. The tuning control
device also_develops_a band-indicative signal for
modifying the tuning signal applied to the first signal
path when a channel in the second band is selected.
o In the.drawings: _ o
25 FIGURE 1 is a schematic diagram in block diagram
form of a tuning system including an embodlment of the
present invention; ) :
FIGURE 2 shows graph1cal representatlons of.
various amplitude versus frequency characteristics .
30 assoc1ated with the embodlment of FIGURE 1; and - T
FIGURES 3 and 4 are schematlc diagrams of |
circuits useful in the. tunlng system of FIGJRE 1 to form more specific

enbodiments of the present invention.
_ _ In the double conver51on tuning system of FIGURE
35 1, telev1slon signals rece;ved at UHF antenna input 10, at
VHF.antenna_ihput.sﬂA and at CATV input 30B are coupled to
diplexer 20 es-will be_described:below...In the United
States, those television signals comprise the channel



30. associated with the enbodi nent. of FIGURE 1; and. FIGURES 3 and 4 are
schemati'c diagrans of. circuits useful in the tunlng systemof FIGURE 1 to
f & more speci fic enbodi nents of’ the. present i nvention. In the double
"conversion tuning systemof FIGURE 35 1,-34&l evision signal s received at
UHF antenna input 10, at VHF antenna: |nput 30A and at” CATV input 30B are .
-coupl ed to diminbexs. Zﬂuiisresidle bin delser £beguéntypvbands  ihditateddifit &hes,

t hose teIeV|%§m1 acng_)gprlse t he channel:: nunbers and reside in the
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\ - frequency spectrum and has a picture carrier at a
frequency 1.25 MHz higher than the frequency at the lower
- limit of its assigned channel bandwidth. Wwhere specific
15 . frequencies are referred to in the folloWing descriptions;
that frequency will correspond to the frequency of the
picture carrier (PIX) of the selected television channel.
The frequency spectrum for channel frequencies
"f" in the wvarious TV frequency bands in the United States
20 is shown in FIGURE 2(a). For the L-VHF band 202, H-VHF
’ band 206 and UHF band 210, the amplitude of received -
signals is shown as a plurality of levels indicating that-
broadcast signals can vary in strength over a wide range,
for example, between 10 microvolts and 100 millivolts.
25 Received CATV signals, on the other hand, exhibit a much
smaller variation in signal strength, typically between 1
and 6 millivolts, as illustrated for the MB-CATV band 204
“ and the SB-CATV band 208.
FIGURE 2(b) defines the low-band high~band and
: - 30 UHF-band of radio frequencies (RF) assoc1ated.W1th filters
44, 36 and 14, respectively, of FIGURE 1 to be described
below. The picture carrier of the first intermediate
frequency (IF) signal is selected to be at 415.75 MHz,
which is between the SB-CATV and the UHF-TV bands. The
35 picture carrier of the second IF signal is at the standard
frequency of 45.75 MHz used in the United States. The
bandwidth of the desired TV signal at each IF frequency is




correspondi ng to that of the sel ect ed TV channel UHF filter 14 exh| bits a

t unabl e | ow pass 20 frequency sel ective characteristic in response to - =~
tuning voltage VT. It exhibits attenuation of signals having frequenci es ">
bel ow t hat of the selected channel and exgdbiting relatively greater

- attenuation at frequencies higher than that of the selected channel.
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the UHF-band frequency selective tunable filter 14.

15. Filter 14 receives tunlng potential VT at connection 14C -
so that it is tuned to preferentially pass between its
input 14A and its output 14B signals at the frequencies
corresponding to that of the selected TV channel.

- UHF filter 14 exhibits a tunable low-pass

20 frequency selective characterigtic in respomse to tuning
voltage VT. It exhibits attenuation of signals having
frequencies below that of the selected channel and
exhibiting relatively greater attenuation at frequencies
higher than that of the selected channel. Filter 14

25 exhibits a peak amplitude response at about the frequency

- of the selected channel (i.e. a peak passband having
minimum attenuation). The bandwidth of that peak is about
25 MHz when' tuning near UHF channel 14 and increases
somewhat to about 40 MHz when tuning near UHF channel 83,

30 for the specific embodiment of filter 14 described below
w1th respect to FIGURE 3. -
| IF Trap 12 reduces the level of any s1gnals at
frequencies close to the first IF received by UHF antenna
10. This is desirable because the 415.75 MHz first IF

35 frequency is near the low end of the UHF band.: Those
unde51rable signals could either be- externally developed,
e. g. radlo or radar signals, or could be radiated or
conducted from the first IF section. Trap 12 suppresses

ey



operating voltage bandsw tch vol tage VB3 (about 18 volts) is present only
when channels in the UEF frequency band have been sel ected, as indicated by
| avel 260 of 15 ° FIGURE 2(f). Because anplifier 16 is not powered when
signal s in other than the UHF band are selegited to be received it provides
attenuation in the path between antenna.10 and di pl exer 20 at such tines.
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a frequerty within the WiF GURibEier 16ccouples SLgnads batweRBWAULRUEN GURE
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| 15 . FIGURE 2(f). Because amplifier'lé is not powered when
signals in other than the UHF band are selected to be
received; it-provides attenuation in the path between
antenna 10 and diplexer 20 at such times.
TV signals in the VHF and CATV bands (54 to 402
20 MHz) are partltlpned into low and high tuning bands
because they span more than a seven-to-one range of
frequencies. Tuning over a range greater than
three-to~one is impractical owing to the limited range of
vbltage-variable capacitance diodes. Accordingly, the
25 tuning apparatus of FIGURE 1 for the VHF and CATV bands is
' partitioned to tune in low and high tuning bands separated -
at a frequency within the MB-CATV band, i.e. about 150
s : MHz, as shown in FIGURE 2(b) As a result each of the
high and low tuning bands 1ncludes 51gnals hav1ng less
* 30 than a three-to-one range of frequencies.
_ v 51gnals in the VHF and CATV frequency bands
are coupled to diplexer 20 in FIGURE 1 as follows. SW1tch
~ S1A can be switched to p051tlon BC-A to apply 51gnals from
VHE antenna 30A to the 1nput of filter 32 or can be
35 connected to position CA-A to apply CATV 51gna1s.from'
_input terminal 30B to filter 32. Filter 32 is a high-pass
filter which attenuates signals at frequencies below about
-40 MHz which is slightly less than the lowest frequency to



~high-band filter 36 between filter 32 and VHF anplifier 40. |If the

" sel ected channel is in the | owband, however, then VBl is applied to
switches 42 and 46 to render them conductlve to connect |ow band filter 44~.-r’
between filter 32 10 and VHF anplifier®0. Hi gh-band tunable filter 36

exhibits t unabl e_hi.gh-pass uenc el ective char tic 1 response
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rej ect signa r frequenC| es, particularly those signals in
the high band and at ?—H@ tupapley fddder A exiRFiera AMnabFe GURE 1
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that of the selected channel. Minimum attenuation is
exhlblted in a peak passband which includes the frequency
of the selected channel. As a result, filter 36 not only
selects the RF carrier for the selected channel but also
20 tends to reject 51gnals at lower frequenc1es, particularly
those signals in the low band.
) Low-band.tunable filter 44 exhibits a tunable
low-pass frequency selective characteristic in response to
VT similar to that described above in relatlon to UHF -
25 filter 14 except that the bandwidth of its peak amplitude
response passband is allowed to increase to a
substantially gfeatei degree as higher frequency channels
are selected. Filter 44 not only selects the'RF carrier -8
of the selected channel but also tends to reject 51gnals _
30 at higher frequenc1es, partlcularly those: signals in the o .
high band and at the first IF frequency.
VHF ampllfler 40 in FIGURE 1 couples signals
from filter 36 or 40 to a second input of diplexer 20.
Operating potential VB12 is applied to VHF amplifier 40
35 whenever a channel within the low or high tuning bands is
selected but VBlz is not applled when a channel in the
UHF band is selected. The VHF and CATV signal paths are
thus dlsconnected from diplexer 20 when e'UHF channel is




-7- selected. Operating potential'VB1l2 is devel oped from bandswi tch

vol tages VBl and VB2 by a diode "OR'. circuit including diodes D12 and D14.
Dhplexer 20 of FIGURE 1 receives RF signals from5 the UHF band signal
path at a first input connection and receiv®s RF signals fromthe VHF and
CATV band signal paths.at -a second input_ connection and couples the
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fol | owi ng t alf%CeI¥eRRF Signaks kRt FOMRRR S$PRRLPRER ALt LEHAUERELTS
Mz first |F qomiedEiosy ripiplécat cdsycands#8is fgcbbpily 1BeMaz bandwi dt h,
and a t@gﬁe-section oq% Lu%ﬁilter‘glso tuned to 415. 75 MHz and havi ng about

10 MHz ruhMQﬁﬁﬁlﬁﬁﬁs TRy o¥gna fc?WE}?5£S bands of these filters is, in
fact, at about 414 Mz Miker &bl rdéceives RF geignélsnfropl theeousputsofhen

mxed with a S dddr F36 WD YoSAD Gl PRESFCPPEquency signals from

amplifier 52 and translates the RF signals to an IF signal
having a picture carrier at the first IF frequency of

15 . 415.75 MHzZ. -

A tunable voltage controlled local oscillator
arrangement (VCO) 56 develops the local oscillator
frequency signal for each of the three tuning bands. The
VCO frequency is responsive to tuning voltage VT so as to

20  track the tuning of the appropriate one of band filters
14, 36 and 44. The range of VCO frequencies are indicated
in the following table.

TABLE 2
Local Oscillator

Band - Channel Number Frequency (MHz)

Low-Band 2 to 6 (L-VHF) : - 471 to 499

) A-5 to E (MB-CAIV) 507 to 561

s High-Band " F to I (MB=CATV) - 567 to 585

7 to 13 (H-VHF) 591 to 627.

n 30 | J to W+17 (SB-CATV) 633 to 813
: UHF~Band 14 to 83 (UBF) 887 to 1301 .

Amplifier 52 amplifies the: signal from VCO 56 so
that the RF signals from diplexer 20 can also be of
35 greater relative strength without introducing additional
distortion in mixer 50. , :
The first IF signal from mixer 50 is then
amplified by tuned IF amplifier 60. Amplifier 60 includes



l-ocal.oscillator 64 by mixer 62 to produce the second |IF signal having a
picture carrier at 45.75 M&z. The second 10 - |F si gnal is coupled to IF ™~
output 68. via IF filter 66. Tuning control 70 responds to sel ection of a~<
channel to develop tuning potential VT &gk bandswitch potentials VB1,. VB2
and VB3... Tuning potential VT, shown in FIGURE 2.(c), typically vari es

bet ween a Iaantce-xsdctifomEi.nplnbcﬁtItEJS tugleds to rhec #X51 75 MHmnfirsti ne 220,
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Bandswi t ch lmjﬂamc;@ﬂam ehdypExer 62 to pnpduce dhefsegand IB volts |
as indicat %tid%ﬁ@xavﬁfw@%ﬁm&te Car¥der %@4@%2%@‘ Mifd Rieeond) . 2(e) *

and 2(f) o when .a .channel tQ respond has -been.
sel ect™, dsé"r@aét stercff’%ng ir’r'p I&t"&\j gq dﬁtasﬁ(% fﬁ&e$£§1 cul ar band,
is selected. Qur publ'mnharg \¢ormatodnt70n espoaidsO o' Ge IEEEEGID oL d i t | ed 35 -~

ﬁnsgf\gg; a%el n Qoy r‘}% oiﬁenc E.an(# rh%négnﬁ gogéeo%%%‘flh% )2 t uni ng.

control. depodenddialsVBX o VEf aid ME3y- tmmgamm tEh hewnial s of
the sort deyelraRfkEP2(c), typically varies between a low level of -

15 about 1.5 volts, indicated by phantom line 220, and a
higher level.of'about 24 volts, indicated by phantom line -
222. When the selected channel is in the low tuning band,
VT tends toward a low value at point 224 when VHF channel
2 is selected and tends toward a high value at point. 226

20 wvhen MB-CATV channel E is selected. When the selected
channel is in the high tuning band, VT tends toward a low
value at point 228 when MB-CATV channel F is selected and
tends toward a high value at point 230 when SB-CATV
channel W+17 is selected. Similarly, VT tends toward a e

-~

25 low value at poiﬂt 232 vwhen UHF channel 14 is selected and - ~
toward a high value at p01nt 234 when UHF channel 83 is
selected. :
Bandswitch signals VBl, VB2 and VB3 are at a. o - F
high level of about 18 volts as indicated by | o
30 characteristics 240, 250 and 260 of FIGURES 2(d), 2(e) and *

2(f) only when a channel in the band to which they
correspond has been selected, and are at zero volts when a
channel outside that particular band is selected. Our
published UK patent application no. 21005362 entitled

35 A PHASE~-LOCKED LOOP TUNING SYSTEM, the diéclosurc—- in which



control ,70. 5 UHF band filter control 15 receives band signal.
VB12 which is at a hi gh | evel whenever the sel ected channel is in the high
ohﬂkow band. In that- case, the selected | ow band RF signal is passed by one
of band filters 36 and 44. UHF RF signals s&peuld not be coupled 10 to
di pl exer 20 at such tines and are attenuated by UHF anplifier 16 being in
an unpovier ed Iniicorposated heFeinrnby sigfierends forathe puwmpbeeebf

However, st r ofs i {3 8%?%f%§a80n£f@f dé@iegggu?fgﬂﬂg QBFIHEQHQBR%n?

anpllfler 16 owmng to %na arasit| c_capacl cou g
i nherent in |%‘@Wsﬁ%lb%ﬁd%%mr@Oteqﬁkébsuﬂ§e§h¢el°UFIFdP&Ie pRedl B¥can
be m xed withedrerel gp@l from VCO 56 in mxer 50.-to becone interfering

' I the |F f . I d. Such d d UHF RF
S onal s B hot ordi nardRE baRa PEEVEGH e dnbERE ] 18] PRt ae ReRd. AL, eq
by filter' 14th2cwhlehtumewttw highklével twhengvet bhedsélbcted 36 and 44
because al l téﬂ éiligr gy i  5&888. tug gnghgelagﬁ B Fho v

€'to e

reduce |nterfer|ng Si I s whrch are not di scern
viever, filtecgekestedl % md R%s?)l-ﬂﬂ%ltbsbhhﬂséﬂghﬁl onpelofitbanddify the

tﬁ“' “g vol tagﬁiﬂei‘!tfﬁ Narhdngl f | |1§I§{‘J R ﬂigf‘nSPQnQEbuDa ﬁ&@ bEi bbﬁbléd ' 5
arpl 1 11 S0 16, ShTRISHSF FhHE LERON, CHEBNRRY BFer AFFERuakeHab Y UBho! | shed
b¥ gau3| ngdl tamglinfile8016 eimgi i &n mnp@wemedndoﬁdfﬂlbnnsmgcuotlﬂage sof as
t 0\ tune st.an er t CY¥ w0
the pot ent i a”kfapnl n% e‘?‘?gfl ng cﬁ%néri{(iallé %y% %j' i e@ ?gp %@rgﬁgqﬂ'ﬁ?é&z
is a doubl e- tanqnals<ﬁnupa%beakItthrqmqh anmgndsouethnquqhuamp35f1e60&pl|ng

provi ded betvwsfh to | iipafo iddb Pé (i £ &8s Pt B UEag 481 BYve 8ok Eiﬁb $aeA{Ct i on
of i nduct §02 L406, 1408, L41 nd L414. CapaCItor servgs as a
9

DC bl ockI 8ot 1R tHE9SNYSERE 2ETARGEMSREe ofREFR Undesré
RF signals can be mixed with the signal from VCO 56 in

" mixer 50 to become interfering 51gnals at the IF frequency
- as prev1ously described. :
y Such undesired UHF RF signals are not ordinarily
20 (i.e. without filter control 15) attenuated by filter 14
which is tuned to track the tuning of band filters 36 and
44 because all three filters are tuned by the same tuning
voltage VT. To reduce interfering signals to levels which
are not discernible to the TV viewer, filter control 15
25 responds to band signal VB12 to modify the tuning voltage
VT within band filter 14 via connection 14D. Filter 14 is
_ thereby detuned so as to attenuate UHF signals passing
s through it to UHF amplifier 16. As is explained below,
' detuning of filter 14 is accomplished by causing its tuned
v 30 circuits to receive modified tuning voltage so as to be
tuned to a frequency substantially different from the.
frequency of the potentially interfering channel.
UHF-band .filter 14, shown in FIGURE 3, is a
~ double-tuned, low-pass filter with "high-side inductive
35 coupling" provided between its input 14A and its output
14B by the serial connection of inductors L402, L406,
L1408, L410 and L[414. Capacitor €408 serves as a DC
blocking capacitor with negligible AC impedance at UHF




-10- frequencies. |Inductors L404 and L406. serve as a tapped inductor |,
configuration for maintaining the inpedance at | nput 14A at about 50 ohns. " -
Simlarly, inductors L410 and. L412 serve as a tapped inductor ﬂg{
configuration for 5 mai nt ai ni ng .t he i npkdance at out put 14B at about 50°
ohns. I nput_-and out put inductors L402 and L414 aid in maintaining a

subst ant i alfxequenAles. baHHMeEPr D\ et04 handrb4061 SATHG ASngetaPPEd ter 14.
o a 10 %"J‘*‘%%"%ﬁﬁmﬁef@f‘“ﬁ&i?ﬁafﬁfﬁésﬁﬁéaﬁﬁf‘s’?’sﬁw@‘%"““
pri - Ci rcui r is in i

and L408 ardRdd: gét%c?tt c?l?%‘%ng(?e ohps ab m3. ﬁﬁbyh/l—&nd\’/ﬁ PEBI &Eﬁg &Eg'ul

&Enlﬂg i's mmxa(kﬁtda/asuazﬁhppe@pamdmeﬁon ¢onfagunat1dnodes Ch42 and CDAg
e re t 4 . tune

ci rcui 1% to[in%r%'gﬁéng&' aélcoupnﬁr% &Ia%ééc) %r%u%‘g ﬂ% gﬁoééggﬁcge ShdSc406

exhi bit a Japut cmd ik cinducters. rfeﬁﬁﬂzn%nésf-nél‘lt addULR t el evi si on '

signal s pa?n%%thh}ix{l %ed skﬁ:sifi!&t Sc@hsERHE Baﬂd@aﬁnabeeil %hecoupl ed

to ground enti.a I n % s L404, L406, 1408, a and

Lar 3 *Ton BF 2inS \rehae b FLLERE DA v EPACHEORoCOARy P

capaci t anc eaayf &Clsb il £ aémougatedowathoaondacsbess08462 R404 *

2o 240, %1&%-%@%@%’ % A8fatisl "yl ih, thalthoR FARR.S SO
conducted @#Qﬂﬂﬁﬂdtkﬁﬂ&aaremiﬁlimﬂedah@ zﬁamnatheat aboutbds 860 ¥E2Zy no - !
gsgenrlolalt ?y t %% ni tlﬁ 1%?:&1 ni ngﬁ gagﬁ“vﬂfﬁiaﬁiggpzlol Eaga:o tth
cat hodes oFaaasa TagiqRe} @Hﬂ@?%lcgﬁ3cﬁpg $B4foyhirBsarfe vol t ages
respectlvely connected.from the ends of the L408~C404
15 tuned circuit to ground via coupling capacitors C402 and
C406. €402 and C406 exhibit a very low impedance at the
frequencies of the UHF television signals passed by filter
14. The anodes of CD42 and CD44 are d.c. coupled to
-ground potential through inductors [404, L406, L1408, L410
- 20 and L412. :
' . Tuning potential VT is applied at terminal 14C
-to vary the capacitance of diodes CD42 and CD44 through
isolation resistors R402, R404 and R406. VT can vary
between about 1.5 and 24 volts ‘for UHF channels 14-83 as.
25 indicated in FIGURE 2(c). Because negligible d.c.
currents are conducted by capacitance diodes CD42 and
CD44, there is substantially no d.c. voltage drop-
developed across any of R402, R404 and R406 so that -
: essentially the full magnitude of tuning voltage VT is
30 applied to the cathodes of CD42 and CD44. o g 3
Filter control circuit 15 modifies the voltages
applied to CD42 and CD44 to detune filter 14 when the
selected channel is not in the UHF band as follows.  Band
indicating voltage VB12 is then at a high level of about
35 +18 volts to apply forward bias to the base of switch
transistor TS via resistors R410 and R412. TS is thereby
-rendered conductive to make a conductive connection
between the cathode of CD44 and ground potential including

4%




appl I ed, to CD42 and CD44 to detune filter 14 when the sel ected channel is
not ‘in the UHF band as fol | ows. Band i ndi cating voltage VB12 is then at a
h‘ir,.gh | evel of about 35 +18 vol t's to apply forward bias to the base of.
switch. transistor TS via resistors R410 andjR412. TS is thereby rendered
conductive to make a conductive connection between the cathode of CD44 and

gr ound:pot egz ID a&hAes rtfdll.llbdllsbr-erﬁ:l'tﬂ:&mﬂaﬁﬂi foe%s tTatSrﬁi direaafiokS eyl IAs a
connection result an NOW serve a Vo tage
G aor for ve asRRen S Hete el A Rl S S dlherg (2
subst anti al | y tctuevm foxli VT etweemquienttic 18C and tqmmwbpé'dtan@Y
cat hodes of S GuBacansn e R QR HIBSH &R uind A it D44 .

1s substantj all duced, each exhi ch |ar capaci tdnce thereby
substantially r%‘ﬂu‘&ﬁg‘?%qtés‘%é?ﬂtq?%éﬁl%zofa%‘{] pective circuits
in which they are 1Becaus®lthe vdlitwmge tdmytﬂac&gesf'mz exhd a@@bday iabout
t he sane anount E’\Bﬁ S uned to a
| ower frequencyS erep aef%? #é’%’e%ﬁﬁas%ﬁﬁ}éﬁs %M“H élft to a
frequency near @pmmmqmeth S‘*hﬁﬁ?éw tnﬁéiummgr\x%rr@sor@nt

FL GURE 4 shows Fra@bidd il | on dHe tﬁ&ﬁdﬁwr&rﬁcﬁtﬁ@%&n REHdY Qe

filter co cir 15 nodi fi.es the voIt es_ap bo and
a1 o’ detline STHRERd 12 SR (HBAs R RIS are e tird T R NG
as follows. Barshmelohmmmm,g ttrdstaagzesv_félcz:msa tmﬂmm&nm mcuﬂtsgrwzlldvel of

slbg_jr e;rllgt \(;Slst %1160)0 and r&g%‘d vﬁ?er y rﬁ"gér e ce%%uct | veél kTS

conductive conRR$SRAR é%f/ve%ﬂ-"i% %%Fltﬁibmrpcﬁl”e q]é:lw
i ncl udi ng the cthe emﬁswmﬁé@exw tj_rpfthBSm-ﬁs TV Gect i on 14E and

resi stor %4' As a res%fGUﬂE.esi Oorv?s a modification to the arrangement
of FIGURE 3 in which filter control circuit 15 modifies
the voltages applied to both CD42 and CD44 to detune
filter 14 when the selected channel is not in the UHF band
_ as follows. Band indicating voltage VB12 is then at a
20 high level of about +18 volts to apply forward bias to the
base of switch transistor TS via resistors R410 and R412.
TS is thereby rendered conductive to make a conductive
connection between the cathode of CD44 and ground
. potential including the collector-emitter path of TS,
% 25 connection 14E and resistor R414. As a result, resistors
R406, R404 and R414 now serve as a voltage divider for VT
between connection 14C and ground, thereby providing

. _ different modified tuning -potentials at the respective
cathodes of CD42 and CD44. '
30 . Because the voltage across each of CD42 and CD44 is -

reduced, each exhibits a. larger capacitance thereby
reducing the resonant frequencies of the respective
circuits in which they are coupled. Since those voltages
are reduced by different amounts, those respective

'35 resonant circuits will become tuned to different
frequencies thereby making filter 14 serve as a broadband
attenuator.. |



R406,. R404 and R414 now serve as a voltage divider for VT between

connection 14C and ground, thereby providing different nodified tuning ,"
potentials at the respective cat hodes of 2 and CD44. 30 Because™~%
t he wol tage across each of CD42 and CD44~ ¥ reduced each exhibitss a | arger

capaci tance thereby r. I n son equen respe |ve '
CIPCUIIS I n which thé@ggf %hnﬁéé&ﬁigfgg%y %Ssgp §g§8 Qggzrgaac

di fferent meniess cqmmtxmmaﬁtrwg‘aor R&@nadloderbélZOsawdl I become S
tuned to di e Qﬁ?é e e
broadbandagﬁﬁaﬁﬁgﬁéﬂ r€§ %%écantﬂgﬁh§?%%i%ﬁ EBﬁlng 58?53?8 CD42 via
the series 3R (GRAR Fhexah¥ (unfueothe sesopant §HGQB§hﬁECbeﬁh§4F to

i ncreage t ke yovdit ijaf WHEGING /Ol § aﬂ@cmd@aSt&Dé%fQQﬁeﬁ& t HigRert #8an

resonant fr ency of, the,5 circuit_in ude

frequency H %/ a4d %&Eﬁxﬁ%ﬁéﬁa#?? HQTVaIt eo ngres?ﬁ@nimo

r esonant cmmnnuxtsuarerthefeferdedemunbdnlﬂldiﬁfenentesenseswowgngo t he

nodi ficati Veet n r nse l.e
The CDa2 pott (g MOdj A1Eren e ikl f‘%%éé'?@%"%eﬁﬁhiéﬁeﬁéé’;ﬁﬁﬁﬁ 2Bas
portion |Sd&§ﬁﬁﬁ9¥ﬁ(§%§ﬂ%ﬁ%ﬁ if%quﬁh%yc 2TP@rﬁ%@mf1§aﬂ¢§ﬁn¢§ &@vantageous 3

in thalp it GyHeas & ﬁiﬁstwmétuw M@ofﬁf&ﬂe%' asthAedhiceh at hel .

ot od ¢ hat oM RSEHE o T E RO FLFREL SR 1R cadgnbareRbsain | o ¥
~interferendhadt Hey ddumed hidie widestssgpalestioheinhthei frefneneiespte, W/ :
\é\ggrsegcf)ogﬁne%s%lﬁeﬂor requ‘g{% e se+§% &ngsgﬁgn&ﬁgr gpaic of the -
15 it is noted that.the present-lnventlon
eliminates sources of potential interference other than
that previously described herein. For example, where VCO
56 also develops a component signal at the second harmonic
of the desired local oscillator frequency for the selected
20 VHF TV channel, a signal from an unselected UHF channel -
can be shifted into the first IF signal band by mixer 50
responding to the second harmonic signal. One such case
is where VHF channel 4 is selected. The second harmonic
(966 MHz) of the local oscillator 56 fréquency (483 MHz) .
25 can shift a signal on UHF channel 27 (549.25 MHz PIX) to ~
416. 75 MHz which is unacceptably close to the 415.75 MHz
first IF signal frequency.
: Modifications of the described embodiments are
contemplated to be within the scope of the present
30 invention which is limited only by the claims following. N 3
For example, it is also satisfactory that transistor TS in
FIGURE 3-—6¥=5e6istor—R426—in-FI6URE~4-be connected so that
the tuning voltage, when modified, becomes larger in
magnitude so to shift the peak passband of filter 14 to a
35 much higher frequency.
| In addition, it is also satisfactory that a
resistor be inserted in the collector circuit of switch
transistor TS to the junction of resistors R402 and R404,

i



20  VHF TV channel, a signal froman unsel ected UHF channel can be shifted
ipto the first IF signal band by m xer 50 responding to the second harnonic -
shkgral .. One such case- is where VHF channel 4 is selected. The second
har moni,c (966 MHz) of the l|ocal oscillator=-58=frequency (483 Miz) 25 = can .
shift a signal on UHF channel 27 (549.25 Mz PIX) to 416.75 Mz which is
unaccept abl y as okblustxaked 1in 7BIGUREf3rby résistonl R&14q(shoyn in

Modi fication de L, ' t 85 AL €n : a within

t he' scope of Sgkﬁsen%gr@s'ent %Pédﬁgte)ﬁ%lgﬁamﬁll@% ?geﬁ'ﬁnﬂﬁédkg%fgeb%t he cl ai ns
fol | owi ng. FOFeR5@SEAES 2 radie| Svequencyashbedd: hther pBRGAIRERLSS in the
tunlkng vol ta?ﬁdﬁ?@ﬂ@?ﬁé%@,b&%ﬁ@ﬁaiﬁygﬁirﬁiﬁi?agﬁhéuﬂﬁmﬁért Gggh][ft th?t
peak passband_o ilter o.a L, | r_fr epcy. In addition, i
is also shti s‘ﬁeﬁ:qgﬁ/o‘f%tc?‘?@s?%{%r(%‘égi ﬁg‘ég’?gdn?ﬁggﬁegeoi“?k& or. circuit
of switch traonmectidits t thrdmegh uthe i shhieldresi stors R402 and R404, -13-
as illustrated in FIGURE 3 by resistor R414 (shown in phantom).. Were the
-dashed line.outlining filter 14 represents a radi o frequency shield, the
enbodi nents described herein benefjcially mnimze the nunber of 5

f eedt hrough capacitors (not shown) needed to make connections through the
shi el d. -14- CLAIMS: 1. Attuning systemfor an RF receiver conprising:

-
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first. and second .signal paths for receiving 5 - radio frequency signals,

di sposed in respective first and second frequency bands, each of said . =,
si gnal paths having frequency sel ective characterjsti ' W v
response to a tuning signal;; tuning contrcl14nceansL|mm@Hml“> amai d E
tuning 10 signal to select one of said radio fr yu signal s*w t hi n

~said first aadA3MSond frequency: bands and for devel opi ng a band si gnal

i ndi cative of the one of :sat ¢,hiLat e r ggu : ds which
i ncl udes- sai d selectédgfédroé?%%ggeﬁgs%gﬁgggﬁ?a§5§g Bdee:ban conbi ni ng
means for coRBMRFA§IBEFnals fromsaid. first and second signal paths onto a

commg Si gna: pat E nezg-sstoanapabtrmg ts&bﬁaugp%amstsif@&ah:elt:@ista?@ fi r;g and
secon SLgna at —_an neang _Cco _ Q._sal L rs SlL.gnal a an
fesponsi So t 5AUAPdTHERUCEFEn SR IRALoSAFPORRY 4B FORRREHIVE GALFTaRB od to
sai d first segeahdpirequesayshrudsel eachbdofagaddf séguedc pashgnblavisg
included in gabeuafegndeERYGRCYNARRELe22stics vaF%gFag-inngf-Bﬂbﬁg

systemof Claim’l wherein, said first signal path es a ter
i ncl udi ng a ¥9r RabFBIRIpELPR&hée di ode to which said tuning signal is B
applied; said neans fotuappgycogtirodl mdeasa foesdetralopidd satildr cuglinghi ch *

I d tunj L ' l.ed i lstan ' X I.d neans for
rodiryi B9 TnerdhaL $8,28RLLE ohY §F SalaPPamAeEeiatEy BimaTL’
resi stance aWdtbandsaapaéirskcandi secondr fepangnsy baadsoend: £ak t her eat 35_3

in response gevezbgilgnd BhfABakignal- iBdicative of the one of said o/
' first and second frequency bands which includes said '
selected radio frequency signal;
15 '~ combining means for combining signals from said.
first and second signal paths onto a common signal path;
means for applying said tuning signal to said
first and second signal paths; and o
means coupled to said first signal path and
20 responsive to said band signal for modifying said tuning
signal applied to said first signal path when said.
- selected radio frequency signal is included in said second
frequency band. '

25 _ 2. The tuning system of Claim 1 wherein: _ /
' | 'said first signal path includes a filter
including a variable capacitance diode to which said
tuning signal is applied;
said means for applying includes a resistance _

30  through which said tuning signal is applied to said 3

capacitance diode; and _

' said means for modifying includes means

connected to a circuit point between said resistance and

said capacitance diode for changing the potential thereat
35 in response to said band signal.

“



3. The tunlng system of Claim2 wherein said nmeans for changing the

pot ential includes switch neans for selectively nakin mnm“gwmu
chpaection to a source of potential in response to saﬁ 4.
The tuping systemof Caim3 wherein said SE%tCh means*i ntl udes a

transi stor having an output el ectrode coupléd™to said circuit point, having

a common el ectrode conaﬁcte%hgogﬁg 8SQ?E%§ ogfpeig?hl I hggglﬂos l&awng

~an input electrode to i‘chsal 5 Yor causrng said
transi stor tomeansof@¥c chaagiagnshe pp§e6mp&t ippdudesnewitrhcreadassfor . 5.

The tuning sysgledBcafively ﬁhklﬂ@ehebandﬁétlve connectléﬁlﬂofar§éu§¢6n@f pat h
I ncl udes a fllt%@P&@é:ng first and cond g ant circuits, said first and
second resonakf 1t nré?ﬁ?SPF?e%V Fﬁ&pu RAG FiPBELland second vari abl e
capaci tan®e di odes to which said tunlng signal is applied; 20 :
sai d neans for applylngglncbﬂgesu ?eégbgﬂﬂeofeélﬁiﬁ”§ewﬁ@f@ %pach sai d

tuning signal is plied tq sai second aC|tance and
sai d nmeans fof% WERRS) ABCH H&?snéaﬁ§38§ﬁﬁ§€FeBaYbnS EPrEEFPuBO|nt

?et weﬁn sai d ledeictiredee conglad tossaddf c%&bu&ndpsﬁnﬁndhaaﬁnglg aa@@mg@hmgdes_
Dr changi ng ti r.ga S erein
sai d neans forH%C§&F§% %@HE%% ? EﬁegPé§ §8P?@é %5té§# gtggﬁt %%&1 sai d :
first andi%ec@@ﬂl@@paﬁlﬂapg@ eﬂs§§50ds tpkuhsghseald"bané s¥gngheis uni ng
system of C a'a@pll‘@@rf%'rncaﬁéhﬂgf ls&ih &Eﬁéhsﬁakhtbnﬁéué&idﬁéﬁﬁea”d second .

resonpant circuits respectiv i ncl.udi n second
N %etween H%s ou% it and co on eiec%rodesr.

5. The tuning system of Claim 1 wherein:

15 . said first Signal path includes a filter having
first and second resonant circuits, said first and second
resonant circuits respectively including first and second
variable capacitance diodés-to which said tuning signal is
applied; .

20 - - said means for applying includes at least one
resistance through which said tuning signal is applied to
said first and second capacitance diodes; and '
| said means for modifying includes means

. connected to a circuit point between said resistance and
- 25 said first and second capacitanqe diodes for changing the
| potential thereat. '

_ 6. The tuning system of Claim 5 wherein said
means for modifying changes the respective potentials at
30 said first and second capacitance diodes in like sense.

©7)
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vari-abte capacitance diodes to whi ch said tunlng signal is .5 appliéd said

.nmeans for appl yi ng includes at | east one resistan munmuuﬂndsal d
tuning signal is applied to said first capaC|tan ﬂﬂ“ﬂ ﬂﬁ means -
faor rmodifying includes: 10 f bngt meanss cénnect®d Yo *a circuit:

poi nt- bet ween sai d resistance and said first capacitance diode for changing
‘the -potential thereat7.anTheetundngesystemspdnfilagmt d whedeliand si gnal for
changing the tuning sigagl f&&gkl%dﬁhalsgh@h8§§emﬁdé§ flEQEaﬁh&aEESoQHOde_’“

a sense opposite to the sense of t tential _at sa
circuit p0|ﬁﬁs°@ath§1FGHPﬁ§ §?§P§ﬁFéVeéNaiﬁFiuﬂh§9efﬁr§§|Enﬁe§ﬁ§°ﬂér

changi ng t heardable wapachitapee ddodessabdwhch satdndufdngcsignae #sode
|nclude a dlogﬁ nd a resistance for coupling said band signal to said-
second apa &PPAAESdi ode. 9. The tuning systemof Claim1 wherein: 25
said first signal patisaidcmedss forsappagingcindlndesnatt leastuone

reSpeCt'Ve'&ééT%EHQbQQthkbﬁbhaﬁﬂléﬁcQQQdV%ﬁhiﬁbesﬁéﬂai'Eﬂnﬁﬁpﬂiééeéoto

whi ch said.tunin ap X an§ fof applying includes a
flret 30 FeddEited capacahonreciodRa #BB ng oi gnal 12 applied to said
first capacitance di ogaidnseansefonrdmodifgingcénthudagh which said tuning #

S'gna'&n§ applied to %i#%;spEﬁhsagﬂgégﬁﬂgﬂ E@p?CSR?Eﬁftd#S ke bé@%g?ﬂﬁans

for i'fying includes
bet ween sa|@aﬂﬁr§@Sﬁ§§ﬁ§9§né@daﬁéléafdrﬁtr§ﬁpé§p§én€an6é°§¢o§@rfor changlng

the potenti ghand@h@aithe potential thereat; and .
second means responsive to said band s1gna1 for
- changing the tunlng signal applied to said second
15 . capacitancé diode in a sense opposite to the sense of the
'change of the potential at said cirquit point.

’-., ¢
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8. The tuning system of Claim 7 wherein said
means for changing the tuning signal applied to said
20 second capacitance diode includes a diode and a resistance
‘for coupling said band signal to said'second capacitance
diode.

o 9._'The-tuning'system of Claim 1 wherein: _

25 said first signal path includes first and second o

résonant circuits respectively including first and second

variable capacitance diodes to which said tuning signal is
applied;

w43

said means for applying includes a first |
30 resistance through which said tunlng signal is applled to 'é
said first capac1tance diode and a second resistance
through which said tuning signal is applied to said first
and second capacitance diodes; _
said means for modifying includes first means
35 connected to a circuit point between said first resistance
and said first capacitance diode for changing the
potential thereat.



-17- 10. . The tuni ng systemof Caim7 or. 9 wherein s M”mt nmeans for

changi ng ‘the potential includes swi tch - means for sele “ulllﬂﬂﬂlja
| nd

éomductive connection to a source of potentlal in res
~stgnal:.. 11. The tuning systemof C aim 10 whaggein said switch neans
~includes a transistor having an output el ectrode coupled to said circuit
poi nt, ‘having a conmon 1Q0. efhet tadéngosgsetmdofocsaifl $0oECO wherein

Boplied or caiSingtxfh bRBHE; Epfr thaRgihg HhnCPrSRhEiAToEnE B8 pu
and- conmon el eswitdbsmeass for selectively makikagr scepménctimeng system

~substantially agnheeeiBRetsr 8§ deacekbbs¢ ﬁb&én&§3§r§ﬁcfegﬁoﬁbg td 9&1&“9
acconpanylgg d£amnn sggai se or in conjunction with Fig."3 or Fig. 4. 25

30 35 and

11. The tuning system of Claim 10 wherein said
switch means includes a transistor having an output
electrode coupled to said circuit point, having a common

10 electrode connected to said source of potential, and
having an input electrode to which said band signal is
U/ applied for causing said transistor to be conductive
' between its output and common electrodes.

-1 ga)

15 12, An RF receiver tuning system substantially
as hereinbefore described with reference to Fig. 1 of the
accompahyinq drawings per se or in conjunction with Fig. 3

or Fig. 4,

20
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