-1- "RCA 81, 790 MULTI BAND;LOCAL OSCl LLATOR The present
|nvent|on concerns a nul tiband oscillator having a relatrvelx;mvde
Jrequency range suitable for use in a television tuner.i 5

the i ncreasing use of cable distribution networks, it is desirable for
tel evicsion tuners to be capable of tuning cable as well as broadcast
channeéts: Typical ly, such "cable ready" (i.e., "ready" to tune cable
channel s without a cable converter) tuners are 10 partitioned into

Wth

sections corresponding to respective fregtrency ranges. For eR@ApBg,7gocable ..

ready tuner may include a UHF sectlon for UHF broadcast channels and a VHF

section for VHF broadcast andg, . rellablllty and cost
purposes, it is desirable to=H AatORf parts used in the
tuner. To this end, itThe Rmerablm\tentm cnoncémﬁslac,aﬁ]_ggsahhat or in

| ocal
each- sectlono@b11<aﬁdg1 neraII concerns-a ,
oscill ator whj cl x y b elfjas‘iald or’ ai i 5 %Wﬁ?ﬂ&%‘f FANGRJ cabl e
channel s whi &t I%@gg 9F Ufe IR @ tedewiaion d‘-uneza. rel ativel y wi de

I'lator
frequenc$ range bet weewitdil tiez 1@1&&%&&4‘%@’@4% % SC'
se of s Ter ? Tel
is highly deg E:Tt's, k%: gesé%r ese y‘:o ens l%.elcau rtwléﬁz e %lhe
w. de frequency range. e ceonberi

relatively V\Féﬁabﬂ-éqeﬁn@}dmameah‘llel e Iwgala_ fdsemeégag %’?t’g?é%? E)ggl ng
h eu 0€..r esponsi ve. V.
s been founay oally, > s dB1R) HkAdyAOT 4 e HRA B e seteks  ng

has been foun
di fferent inBtEPBL stF¥Pﬁ3¢u§r§ﬁb3§ CODNeImeruumun;nsranet mnth t he

e channel .
éﬁz’i‘cLzﬁ‘éS'W‘”;gg;gg;gf‘?gglgggﬁ?S;E%?ﬁ‘%&é’ﬁr%@%@ﬁ 3 e s Riceaicialk
el ements whi ¢ It al 69&i PraMBrey oao§é‘f°|]-l&artrf§= limlm ey -
frequenci es.include a UHF section for UHF broadcast channels and a VHF

section for VHF broadcast and cable channels. For
reliability and cost purposes, it 1s desirable to minimize
15 the number of parts used in the tuner._ To - thls end, it is
des1rab1e to use only one local oscillator in each sectlon
of the tuner.
The present 1nvent10n generally concerns a local_
oscillator which may be used for all of the VHF broadcast
20 © and cable channels which, e.g., in the United States lie
in a relatlvely wide frequency range between 101 MHz and
509 MHz. Wh11e such a local osc111ator is highly
desirable, it does present problems because of its
relatively wide frequency range. . More speclflcally, in
25 order to accommodate the relatlvely wide frequency range
ut11121ng a frequency determlnlng tuning c1rcu1t having
only a single tuning voltage responsive varactor diode, it |
has been found necessary to include bandswztchlng
prov1szons for selectang dlfferent inductors for 1nc1uszon
30 in the tunlng c1rcu1t with the varactor d1ode dependlng on
the frequency band of the selected channel. Such
bandswltchlng arrangements have been found to introduce -
parasitic elements which cause the local oscillator to
oscillate at undesired frequencies.



- 2- RCA 81, 790 One aspect- of t-he present i'nvention provides,
-in q t-el.evision tuning system provisibns for a |ocal oscillator ,capable of
osci'l  ating throughout a frequency range including a plurality of frequency |,
bands and 5 conprising a transistor having first and second el ectrodes
connected to ends of a controllable currepp-path and a conk&gl8? %érod’
for controlling the current flowing in said current path, saidtr i stef
bei ng configured as an anplifier with said first electrode 10 coupled to a
source of operating voltage and said second electrode coupled to a source

of reference potential; Jfreans for o itioning said anplifier to oscillate

t hr oughout said frequenégle Qérkﬁﬁﬂﬁf gﬁﬁggthﬁﬁnEroﬁlﬁﬁﬁwallty

of inductors daupl mmevmums:um:ﬂgs Systan, @rmcﬁéeﬁéroa igea?I S; ? '
lurality of nductors for

gel ectively CC%)%FI ng sai } |ingucﬁe}}és%£rlgﬁﬁ1%%%§cﬁ%§? ?has FEIVERFEDI e

capaC|tance nﬁéﬁgq ncdaiddng: a eluralddy \of dfrequeéncyli bandsdandl ect i on

si gnal s; 'SEanéloi%%ﬂ%liﬁig g t&a&iéﬁw%ﬁiﬁﬂglﬁ& séhd £o8bhg! el ectrode;

and neans coupl.ed.to sald condi tioning neans_tor disa I|ng said anplifier

from osci | | at PA§CtroRes mﬁ%d:%r%@ﬁ afial enkEolleble eertent
pr edet er ni nedpath ahdsal ¢omtindl ieletiride EJPOTCINEE DL iy 26né CERPPERLL O

t he" band sel e al respon |n 0 -sai d. sel ect gd -band. ., Anot her
aspect of the%‘?g’géﬁt q‘?’n?@ﬁﬁ (?%sttrfm sff‘im‘? TRARSIALRE, being )
oscil | ator capebfiguredsais am mng:hﬂ*ﬁmnghmﬂh esaidaqﬂﬂ's:ty ehexgerodéLudl ng a
- 30 plurali UQRC g@qiae n av
basg em tllogreta)nglise] ?&ct&or el ect rodesl‘J conn ng \&hﬁ?&%réﬁé‘ %%%D%e%%’i‘ ect oU
Canplifier; capdertroder coypled Hoads seunse ehaekarence potentiak} ect rodes
- of Sald transméhﬁs For @%ﬂ@ﬂtﬂaﬁﬂﬁgfﬁaﬂd amplifier to oscillate

throughout said frequency range, a variable capacitance
. means; a plurality of 1nductors coupled in series, a
15 source of. band selection Signals, a plurality of switch '
o means. coupled to respective ones of said inductors for
selectively coupling said inductors in a tuned circuit
with said variable capacitance means in response to
respective ones of said band selection Signals, means
20 _coupling said tuned circuit to said control ‘electrode;
and means- coupled to said conditioning means for
'disabling said amplifier from oscillating in a
predetermined one of said bands when another ' o
predetermined one of said bands is selected for tuning in '
| 25 response to the band selection signal corresponding to
said selected band. ' _
' Another aspect of the present invention_
provides in a tuning system, a local oscillator capable '
. of oscillating throughout a frequency range including a
30 plurality of frequency bands,.comprising- a bipolar
- transistor having base, emitter and collector electrodes
connected to form a common collector amplifier,
capacitive feedback means coupled . between two of said
.electrodes of said.transistor_for conditioning said '



‘2a- RCA 81, 790 common collectar anplifier to oscillate
t hrough said firequency range; a varactor' diode; a plurality of inductors
gouplied to said varactor diode; a source of band selection signals; a
“plurality of switching neans, 5 each including a respective swi'tching

di ode,’ coupled to respective ones of said ijductors for sele Ve
coupl ihg said inductors in a tuned circuit 4t th said varact oﬁ&a’l‘o@ 1%
response to said band selection signals; means for coupling said tuned
~circuit to said 10 base electrode of said transistor; and neans coupled to
said capacitive feedback neans for disabling said anpllfler means from
oscill ating i ncammoad coddgicter amplifisn doaaeiliate dhvough p#aatﬂat er mi ned

one of said, baﬁééqh&n&?' eande;f & viaracior Ialda%m&'sgm%]éﬁec

sel ection S|gnal orrespondpg {Q sa| d sel ected ban e |nvent|on will be
described wi t htP@RErORSe Sedd FFARERAigdtn & SAlRERE ¢ form

i nI t he accorrpgbnndgs@ﬂ.emtﬂ.@mmmst}g aofplmmliﬁ:y’:j[@@utalﬁh?ﬂméaﬁmonent
values are_in e i, cat e e valu re in
ohns, nano%enrlbég}l g’&c&g@&%?gd%%%i’ﬁgig sly“'aiﬁ‘é' 'teﬁoé*ﬁ rFq uner
for tuning VHFrespective enéscafl saddaimdustory fimay seflentdwely for use in
the United St ak8a 1&?@ (N g_qr 003 osé'%la&%bl £ ﬁné&'n'dﬂ'&ﬂqp%ﬁé\ f% dl\:hl ch

the RF picture carrier an I"at or equencies are specifred in
the fol | owi ng VasRetopafibode in mespense to-spid band selretdon Mz) Bl

ig72?9% 823 25gignals; méﬁé51¥%r3ﬁoupling Bdid tuned dkclit tkad™

463,25 10 ba§$7e£8§%ﬁ’dﬁ of Eé‘lgpﬁnré&s&lsg@”['hétn Lt ﬁ‘ﬁére%estﬁ)nds
to channel s of sahd bapadHEibeoiéedbackaméa@s.iqr(dﬂsahmxng said

amplifier means from oscillating in a predetermined one
of said bands when another predetermined one of said
_ bands is selected for:tuning-inVresponse'to the band
15 selection signal'corresponding to said selected band.
) The invention will be described with reference
to a preferred embodiment shown in schematic form in the
accompanyihg_Drawingfconsisting of a sole Figure. Typical
component values are indicated. Unless otherwise
20 indicated, the values are in ohms, nanohenries and
picofarads. ' ' '
The sole Figure shows a. telev151on tuner for
N\  tuning VHF broadcast and cable channels. By way of
example, for use in the United States, the tuner is
25 capable of tuning channels for which the RF ‘picture
' carrier and local oscillator frequenc1es are spec1f1ed in
the fbllow1ng table. :

 BAND RF RANGE (MHz) ~  LO RANGE (MHz)
| ~ BL - . 55.25'- 83.25 . 101-129
30 . B2 . 91.25=-151.25 - - 137-197
. B3 157.25 - 265.25 203-311
B4 - - 271.25 - 463.25  317-509

It will be appreciated that: band Bl dorfespondsuto'
channels of the low VHF broadcast band (i.e., channels



-3- 2-6); band B2 corresponds to.channels in a lower portion of the m dband
cabl e band; band B3 corresponds to channels in the remaining portion, of the
m dband cabl e band, channel s in the hifr VHF broadcast badEGQTGtT?QQhannels
-5 7-13, and channels in the Iomer portion of the superband cable band,, and
band B4 correspopds tg. channels ipn the reminjng, portjon of the superband
cabl e bandz'ﬁad gﬁ&ﬂn@lzscpﬁrﬁ?é’ Serigurhanng s blégoa lower poreicRcti ¥ .
fﬁr a fiftbzbend fddbekd babldc sendasl 23 Jdo:fl%sp@nd@lttioclﬁaﬁﬂg@wd A
channel selec r. e e, a.ca | eyboar y
whi ch a us&P %‘gfi %%P‘g?'ﬁﬁ'k‘é \ﬁg‘t&%& tofu Fnlc%ﬁ i %Eif?] the desi red
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havi ng a nEghieubandsr g@éﬁ ah B4 @qrrr@smr&stetpm Eh@nnel
nunber is aéﬁalﬁﬂﬁgepeithenao@rﬂlessxﬁféwaﬁ@ d&brél Wraéﬁé a 20 band -
sel ection 0£ ban svvltc g\ﬁ%aﬁm% ﬁand of the se ect ed
channel . |'fRERBS; ﬁb&& FeRATILOrSEREIOD

bandsmntchfog ai gadth, bahd Ebr Bmmammﬁ@hcaﬁtmnhannbbg bbteb8 | Estnot30 is
a hlgf posit, 6¥ﬁ voltage, e.g., +18 volts. The inactive state is 25 a
oltage near ~ground potentlal Band sel ector 30 generates a unique
bandswi t chi ng S|gnaIAf§ha@@Gﬂ sedeahaciQs § nfolnfesampiae at her

bandswi t ch-88caigesks1iReakeyboatan Haar%m{ rfamadan &iter Ot

bandsmﬁtchln r thi's purpos band | e tor
conprise -a VggatgégnﬁHP§P5rcPGFp éﬁhﬂ%gggné§lon of \J/
t he desiregprovddedl i Thei. t:hlamﬂeangnmhcér \visd LtESn\tUjé@SpIIIﬂCﬂi@lt@l rec@ect ive :

- bands, Thef&i‘ﬂ' B8 LCLAIRS V1AL YR dEdY b S A faing for
~ example, a phase locked loop, for converting the channel
number to a tunlng voltage, VT, having a magnltude
-_correspondlng to the selected channel. - The_channel number
- is also'conveyed-téxa band selector 30 which generates a
20 band selection or bandswitching signal.designating the
' band of the selected channel. In the embodiment shown,
the active state of each of the bandswitching signals, Bl1,
B2, B3 and B4, generated by band selector 30 is a ‘high
positive voltage, e.g., +18 volts. The 1nact1ve state is
25 . a voltage near_ground_potentlal,- Band selector 30 .
generates a unique-bandswitéhing signal for each band o o
which is 1ndependent 0of all the other bandsw1tch1ng
signals. That. is, each band corresponds to only one
o bandswitch;ng-slgnal; For this purpose, band selector 30
30 may simply eompriSe a logic comparator for determining
when the coded designation of the desired chanmel is
within ranges of values corresponding to respective bands.
- The tuning voltage and'the bandswitching signals .
_ are coupled to an RF section_4o for selecting the RF
.35 signal corresponding to the selected channel from the
‘plurality of RF. 51eﬂals received. .at a VHF RF input and
supplying the selected RF szgnal to a mixer 50. . The
tuning voltage and bandswitching signals are also eoupled

-~



are coupled to an RF section 40 for .seleeting the RF 35 si gnal _
correspondi ng.to the selected channel fromthe plurality of RF signals
received at 'a VHF RF input and supplying_jhe selected RF si gﬁ +\ é? 9981' xer
50. The tuning vol tage and bandsw tching Signals are also co g ed™’ ""4-
RCA 81, 790 to a local oscillator 60 which generates a | ocal oscillator

si gnal Mavi ngg o ry n%éﬁff@%’@% Nohiéh ! Vﬁf&@&éeg.faeaﬂe!! ~ The | ocal
oscill ator: 'Slo%%al I's al so, co%]s ed fto mxer 50 where 1t i.s copbined with the
selected 5 - RELIFAT (H PV iRAT NG, AnEreIYeRFECRIFPERORALNISEGnERS. The
frequency of sdledtnabiclnnmidl At oThesi Iowal | 6s€DD1atdbt egigralhds also

o Terente" CARANY 3 Al o s L 5 LUbusibchet EOR BRTSsrfs;

i ncl udes 5a pRBsigEletd mvide swurandsdifferencei frequencyl sbgnalgl ed
to tuning co I'ﬁ'k@,v' Shd I C 704 I

"prescal er” |é(3hf ' Vi des, t fg?}aé ative y‘y%%%i [%ﬁugﬁgﬁyggf i%hg%ggg}ied
oscillator sifghdibato P dikference Lremuencysignal fhaguaneoniBapatibl e
with the opeipdldtitrd 'cREinGy frdgiferity | €. hases | pskadz| 2aPthéhonited
constructlon'q%#local oscillator 60 wll now be described in detail. 20
Local oscill &6 ?ﬁlconprises an anplifier 100 and a tuning circuit 200.
Anpl i-fi &0 100 i ncl udes wWhedPNuniags icdmbrdD mnit c20mincludéscaophase
configurati oR M i1l S\ Ol t £4. ogggr resi a
source of sugﬁﬁ%&%hﬂf%5§.+ L %éé% éﬁ?%%%%éc e -?%r%%g%%%szégapﬁggistor
105 to a sourt®e Wyming gantwolpomkk 20 wiavwh fxequenay divideradf its base

elw_rfde ggwxﬂiltlptééélfli)éﬂt@ &i'fﬁ.ﬁécaﬁ%&" ﬁaiﬁﬁd??@fdéftﬁﬁékﬁeﬁﬂﬁNéi&ng a
capacitor .connect e et we ase and, er el eclrodes a, _
capact tor 108G RS Vo Ehh L OhRY (GRCHIALOR| stghal Lo Drovide a
15 signal having a frequency compatible with the operating
frequency range of the phase locked loop.

| The construction of local oscillator 60 will

now be described in .detail. N .

20 ' Local oscillator 60 comprises an amplifier 100

" and a tuning circuit 200. Amplifier 100 includes a NPN
transistor 101 in common collector configuration with its
collector:connected'through a resistor 103 to-a.source of
supply voltage_+VS,'itsémitterlconnected through a

25 resistor 105 to a source of reference potential shown as
signal ground and its basé electrode coupled to tuning
circuit 200. A feedback network, comprising a capacitor
107 connected'between the base and emitter eigctrodéé, a
capacitor 109 connected between the emitter 'and collector

30 electrodes,'a capacitor 111 coupled between the collector
electrqde and signal ground, and a capacitor 113 connected .
between the collector and base electrodes, conditions
amplifier 100 to oscillate throughout the ‘frequency range,
e.g., 101-509 MHz, including frequency bands Bl, B2, B3

35 and B4. o . .

| ' To ensure that oscillator 100 is capable of

oscillating throughout the relatively wide frequency range

between 101 ‘and 509 MHz reliably, it has been found |



30 el ectrodes, a capacitor 111 coupl ed between the coll ector el ectrode
and signal ground, and a capacitor 118 connected between the col.l ector and
base el ectrodes, conditions anplifier %0 to oscillate thrBedheHr?Pfe
frequency range, e. g , 101-509 Mz, |nclud|ng frequency bands Bl, B2, B3 35
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base agd- egbhhacteleay adasidd BeRisd e Jﬂ’ésé namr {€tepi th capacitor.
107. CapaC|tors 15 OGﬂ 119 have relatlve % ues and have

essenti al | $1RGEX e%H%lFQeﬁﬁﬁéﬁlﬁﬁﬁlfylng
net wor k andoger ve€apacitorsy s a&dmug mmlmlstmnyﬂar&ssvﬂﬁés 121

Vs actor - aeBHe BEYF LatAMAM | A LEE o nd, ‘U PR pplde BE7O°°
capaci t anc &heetfeedbaicke mMoatifvimy aetwark cindtsextes primarilyegaehCy
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circurt 200 1 nc s four inductors 201 4" and a varactor
di ode 205 ABRAYCAcPOrtiosy jofs the, ‘%leﬁd@? %ﬁh%d VEet 38EPSS| YARACEPEUN,

via a capadibde 2(10,. avardttdrdicde 1 Pdis qiolédtnscbsmeréﬁée €he The
I N
var act or dfmequEO&yadccrqysﬂsgynnnegpqnserd@sdecreaﬂes pﬁtbhéotunangctor
di ode;205. voﬁt%@%”t connected capacitor 211 _
_ v Tunlng ‘circuit 200 1nc1udes four 1nductors 201,
202, 203 and 204 and a varactor dlode 205 connected in
serles, in the order named between 51gnal ground via a
capacitor 206, and ‘the base. electrode of- tran51stor 101.
20 ' The tun1ng voltage, VT, is coupled to the cathode of
varactor dzode 205 through an 1solatlon re51stor 207. A
resistor 209, connected between the anode of varactor
diode 205 and 51gnal ground, prov1des a return path for
varactor diode. 205. A shunt connected capac1tor 211
25 filters the tuning voltage. A"small“valued'Capacitor 213 o
is coupled across varactor diode 205 to help establlsh the &
variable capac1tance-range of the tunlng c1rcu1t '
| Relatively large valued capacltors 215 and 217 are
_ :connected in series w1th varactor dlode 205 to 1solate the
30 cathode and anode from the DC voltages developed at the
right end of 1nductor 204 and the base electrode of-
transistor 101, respectlvely. Capacrtors 215 and 217 do.
not 51gn1f1cantly affect the capac1tance range of the
tuning circuit. '
35 Bandsw1tch1ng is accompllshed as follows
 The cathode of bandswitching pin diodes 221,
222, 223 and 224 are connected to left end of inductor
201, the junction between inductors 201 and 202, the
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25 filters the tuning voltage' A smal-l. val ued capacitor 213 is coupled

across varactor diode 205 to help establish the variable ca ggL%gng? range
of t he tunlng circuit. Relatively large Val ued capacitors 2% an 9 are
‘connected in series with varactor diode 205 to.isolate the 30 ' cathode and

de~f I
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are al so cou

to si round t hr ough r 4 243
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g:;:nt{ﬁ¢|yzﬁéﬁ ééﬁgﬁﬁeﬁaaﬁdhéasentfamayla@e B&@absscapacﬂﬂoas.value t han
citors an r.the_r e I 7 op)
connect ed bet MRBAFRE f%chﬁﬁn og%gﬁgggxgéihg %hgﬁdgt ¥£§?§Zn S|gna
ground, serva44afotStheareasonnekplainedohedomi.t ching dlodes 221, 222, 223

and 224, Vhen any one gf (Lodesr23by 2¢8nnedied Lethecn I&fé/\@ﬁﬂidin&ﬁfld to
bg\/urned on in _response to the respectlve oge aof b ndsmntc égpals B1,

B3 and Bafbéiagea?2inandefBANGELY KOgh SLIRa
15 a return for the bandswitching diodes 221 222 223 and

224. When any one of diodes 221, 222, 223 or 224 is
forward b1ased to be turned on in response to the
respective one of bandswitching signals-Bl, B2, B3 and B4
‘being at the relatively high positive active voltage
20 _'1evel e.g., +18 volts, current is caused to flow through
resistor 251 and a reverse bias voltage for turning the
remalnlng diodes off is developed across resistor 251.
A base bias network, whlch is connected between
1nductor 204 and the base of transistor 101 and bypasses
25 capacltor 215, varactor diode 205 and capacitor 217,
\_ ' ~‘includes a series connected res1stor 261 and shunt
connected resistor 263. '
When a channel in band Bl is selected,
bandswitch 51gnal Bl is caused to be at the relatively.
' 30'_'high'p05itive active voltage level, e.g., +18 volts,
o correspondlng to the active state, and positive bias
voltage for turnlng tran51stor 101 on is coupled to the
base of transistor 101 through resistor 231, switching
diode 221, 1nductors 201, 202, 203 and 204, and base bias
35 network 261/263.- ‘When a channel in band Bl, the lowest
frequency band, is selected, sw1tch1ng ‘diodes 222, 223 and
224 are all turned off and a tuned circuit for band Bl is
formed having the maximum tunlng 1nductance 1nclud1ng all



20 - level, e.g., +18 volts, current,is caused to flow through resistor 251
~and a reverse bias vol tage for turning thesremaining diodes off . .
devel oped across resistor 251. A base «4#-4as network, which’ RGAeeBﬁESOed
between i nductor 204 and the base of -transistor 101 and bypasses 25
capaci tor 215, varactor di ode 205 and capacitor.217, includes a series
“connect ed pésiipductass 20d .sROR, @ and®iési mn2@3chmqlalnhanne in
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turned on forfbandaBuuhangngltheImﬂnmmumwtuﬂfngrmndmbt@nceduntbndlﬁQB and
204. In s at h tphrequenc
band, is sgfﬁ&t ighﬁ%%owgﬁwgﬁl%mgng%%rnedi ogfgémé tﬂn d y
circuit fodiggugsed h@lpﬁdothghﬁlﬁ%ﬁthﬁuhQEﬁSrﬁﬁmt%ﬁc@ndhﬁﬁubaﬂg only J

i nduct or 284a60u830ude A% e%gﬂﬁ;ted: QLBTRIH StHE PEspeSELSECHnbELEW) . - FOr
each % bands , B2, BSZ%Bd asdl¥a¥;voltage I's supplied through the :

respet?i verBAESEPTS

__p«

- Due to the relatlvely wide frequency range of
local osc111ator 60 certain para51t1c elements assoc1ated
"with tuning c1rcu1t 200 have been found to cause ‘local
oscillator to tend to osclllate at undeslred frequenc1es.
20 The prov151ons ‘for 1nh1b1t1ng such condltlons will not be
described. ' : : '
when band Bl is selected as earller noted
”SW1tch1ng dlodes 222, 223 and 224 are turned off. With
the conflguratzon shown, it has been found that in band
25 Bl, the para51t1c capac1tances across respective ones of -
‘inductors 201, 202 203 and 204 and "off" sw1tch1ng dlodes o/
222, 223 and 224 cause a second, unde51red resonance '
frequency in band B4 at around 470 'MHz at which local
. oscillator is capable.of oscillating (in addition to the
30 _primary,'desired frequency in band Bl). The solution to
'~ this problem ‘has been found to be to selectlvely change
the capacltance feedback network whlch condltlons
ampllfler 100 to osc1llate, in band Bl so as to limit the
range of osclllatlon to be below the unde51red frequency
35 Speclflcally, this is accompllshed by connectlng a
~ capacitor 131" and a sthchlng dlode 133 between the
emitter and collector of ‘transistor 101 in parallel with
' capac1tor 109. The Bl bandsw1tch1ng 51gnal is coupled to



15 resistors 233, 235 and 237. Due to the relatively w de frequency range
of local ,oscillator 60 certain parasitic elenments associated with tuning
circuit 200 have been found to cause | oceB=oscillator to tenRCko8bsZddtate
at undesired frequencies. 20 The provisions for inhibiting such

condi ti-ons wi || not be described. Wien band Bl is sel ect ed, as earlier
not ed. \/swi t dhengnedsief B tehing diode k3% byrardaplation/filber

cont{ qurat1 omethewk IcIRfpa) JEHEL 1ENindtde KR LoPyat endagasi (1 o
paci s ss_res v S i ndu s

"of f" switchi ﬁ‘bmgzl epf}fd SApagidon A 3hus ci‘ae %Fh’ﬂem red resonance
frequency i nblamd$wﬁ4:canmg airghally B1IVizs gdroviddd Ih;cad-e@s@téi- atos is capable

e B ) ek ot B A

change the c&fa %Ml@mr‘ﬂlem thamnell tinkand Bl fisr 100 to
oscillate, i %e@.@i‘ﬂ:e'al %Qu%%lh ép'd‘i‘&dé &3 FWeindF @i 'é’r‘ic? Oé#é’cﬁé’opm ow

ecifically, this 1s acco

the undesired_fre uenc
connecti ng alédp tct?r’-fpll?}.i Al PR ke WHgFhyi GRRAAEEC I ek e?PtHéc’é%@%?er
and col | ect Oltth capatdtinve Heltweerpaine |aﬁ1tfu'.éﬂ‘l fepaseiXectdd.of The Bl

band hi I I - de. of tch de 133.
by an- | 351 at EEAPPLACEE Abihior A QST YA S Rt oA b a5
and a shunt @dsoednsdesses whichl Thanbes rieirbidorobamcaveistongl @l gnal Bl

ded b t ?¥€§1 t f{%P 101
:irs1dp'[ ﬁ\él c:t hoéer ngI :vmo'[Ic 9'%951 o) 61-_%@@ dl%le%esﬂéa%}%lg <':ban %%o

sel ect ed, swWREHORE d3ddd 3833 nhibife, stndas igird ‘6?311@1 i s coupl ed in

paral | el wtbseaua@rtwnsl,oaﬂ @dwm%ﬁmémlﬁﬁw wedevesp the emitter

and col [ get Oop%fratlon of local oscillator 60 and is therefor

“"relatively simple in implementation. In addition,
switching the feedback in the manner described above
between band Bl and the other bands, has been found'to
decrease the conversion loss and therefore increase the

20 overall tuner gain in band B4 which might be the case if a
value of capacitance between the emitter and collector of
transistor 101 where chosen as a dbmpromisé between the
requirements for bands Bl and B4. Along these lines,
switched capacitance network 131/133 has also been found

25 ‘to extend the tuning range for band Bl which is '

N\ ~ advantageous in that it allows other design constraints to
be relaxed. _ _ | -
' Other undesired'frequencies may be generated due
to the parasitic lead inductances of switching diodes 221,
30 222, 223 and 224. sSpecifically, when a channel in the -
band B4, is selected and switching diode 224 is turmed

"on" to exclude the portions of tunlng circuit 200 to the

left of inductor 204 from the tuned circuit for band B4,

the lead inductance of diode 224 has been found to present
35 a large enough impedance in band B4, the highest frequency’

band, to effectively allow the elements of tuning circuit

200 to the left of inductor 204 and their associated

parasitic elements, such as the parasitic capacitances



10 transistor 101. The emtter voltage of transistor 101 is al so

i ncreased whi ch changes the bias of transistor 101. It is Egéeg Hg%imhile
swi.t ched capacitance network 131/133 inhi bits undesired out=8f¢
oscillations, it does not change the basic node of 15 operation of [|gcal
oscil | ator @#%ﬁfg el l g1 tagi In

addi tion, S\%Q:t %ﬁnéﬁjt 0af(:k ?62 ean%%%gre%ess]%rlgghgfggo@é gﬂ{eween\ﬁand
BI' and thet@ﬁﬁé'QQQQﬁitlﬁﬁfthﬁnﬂfQﬁﬂmiIQ)QE%?EdE@rdﬁe tenVeswitahings and

therefore gedrased [@ed noto\wr fddtivwiey %&t”o@ﬁ”dtﬁé pbrehof glet be
the case if a,value of .cap C|tanc tne%gfn bE? mtter_and cqQllector of

transi st or tHSENGh GIF Uids SHOF ne0% canf, EReRERYf or -
bands Bl antdééirAbdyg aurm:m Isml soutrded tapflowaineiset wohks131/ 133

avant ageobBbek® et rdd SUGMAY rdeBhELENSE (BIBI:EE 0 00 10
O her undeQSCédlﬁﬁ@qU@ﬁmmﬁylngpiiiikmerated due to the parasitic |ead
i nduct ances of sw tcmﬁg ?%@2113 @lvegqu ﬁs?@ﬁlg%ggg}, Speci fically,

when a chanpnel_in the ban B4, s, selected and 8 ode 224 is
turned "onPap@s@lichdag metuank dnchiding #5¢ teking 288088 2RAL |eft of

| nducgor Z%nheweumetwwh aiHes B4 Halidéiﬁ:tlﬁbllﬁﬂngtd?@ntﬁaﬂ 198dchagce of
gi00e 220, 185 SR SRl A A pEncH nathes aﬂﬁib'sﬁd?ﬁﬁ?ng
circuit 2084t dst lsellesitiedyf uhﬂhnnlatxnenyuthr@euposstnveaaeulparasut|c
503 om0 YSTE5E8, RGO e AR Ag i 81 QEAGER OSYEREES 201
words, "ondigder 2R3nd: CB'-' afé‘dzﬁ@'dﬁ WRhl A% ctvitehingsdbedecg2d fre
port i 25 of phud BE,Cito-be tihdd drie IHiis ofigmilaceaht BP4raadcehetnby: -
coupling of the portion of tuning c1rcu1t 200 to the left
‘of inductor 204 to the tuned circuit for band B4 (to the
right of 1nductor 203) and effectlvely 1nh1b1ts the
creation of undesired frequency resonances. = While -
20 switching diode 222 may also be turned on for similar
reaons in the same manner by the conneetion of another
sw1tch1ng diode between the B4 bandsw1tch1ng control line
and the B2 bandsw1tch1ng control line, in the
| configuration shown, this has been found not to be
25 -necesSaty. :As.a result, the extra power required-to turn - ' _
on all three of switching diodes 224, 223 and 222 in band  \J
B4 is advantageously saved.
_ ; : Dlode 271 is poled to allow bandsw1tch1ng signal
B4 to turn on band B3 switching diode- 223 .but to prevent
30 bandsw1tch1ng_51gnal,33 from turu;ng on band B4 switching
diode 224. The auxiliary bandswitching network also-
includes a switehing'diode 273 connected in series.in-the
B3 bandswitching control line and is poled to allow- .
bandswitching s1gnal B3 to turn on band B3 sw1tch1ng diode
35 223 but to 1solate the voltage on the B3 bandsw1tch1ng
t'f.controltllne from being affected by bandswltchlng signal
'B4;; The isolatiOn;functions-of diodes 271 and 273 are
highly desi:abie since it is desired to control the



5 undesirably allows signal current to.flowin it. This causes undesired
frequency resgnances at which |ocal- osci'llator 60 may oscillate. This
problemis solved by an auxiliary bandswX%hi ng network i ncl a7t
Sswitching diode 271 10 connected between the B4 bandsw tching control

line and the st chi g Q.. | ; a J el nd B4 is
sel ect'ed, t'hggge g’tli%\?g’%/@é’?gé&g%s&f S%u%d;%ﬁr\%,t éélﬁg/ée@g‘?;é
bandswi t chi ngnsilyded Bn R¥usdagandlchiimfetiententdy faff dnencamBssther. wel | as

swi t chi ng di ode 224 fogi%Qe_dyyaggag1ﬂ(&ﬂ&3§7gr§ggrghe.égﬁé%fﬁéguj fantly
reduces the OURLhB%tOf the portion of tuning circuirt 200 to the |eft of

i nductor 20418 Bledng comgiolydidesy @ Jange MaedreHiRicIor

203) andsef f 2o6i 18l yonhleicdteld ithehuimaidh Gapatiasdy ehd s EEble it
resonances. . WQLE? 2% swi t ching diode 222 may al so be turned on for
sinilar reaong | -H@ §&te nanner by the connection of another sw tching

di ode between the B4 b¥odpailiiyhicapacdrtons 242ne 248 arde 222 Eassyidtdd ng
~control |ineysi ' i galoWdq thiss, h f t,t0 be 25
necessary. X%ltg %}Eglg‘%?&tttb%ghg(f‘}% pom\%élr'e?tﬁszr'e??tsg% né%)lpndaa i ]Er)ee _
of . swi t chi ngChPE§EBs toohaver yeladively d arqae) iddues (@ shtadddudy saved.

Di ode 213 ischebee to Bdlel awobpidoFardlds¢apatiitior®) g tdy tdhdand B3 - .
swi tching di gde.223

Fuu e O SR SR B aRral o i T A R S o
net wor_k al jsolbuafl_udssia_lawiou:_clﬁio_ng Howmbye?/,3 omen {ext atbr're_1) s:ﬂ;“ itﬂme:.m' t he B3
Cuen on bandoRESCLeBrs b B chstdl 35, vhvl LUIGERIAVIET Be”
B3 handswi t cKRAYec 68t Bolr . BRnPicodaradsig saf fasctted inflnenesithei ng signal
B4. Theissol gkegliehefCiregponse ¢hadaTteristics’ 6 ale W4 Y sledardd p -
since it 'S_QiﬁhFSEiER g§rgketg%sociated;. In the configuratidn
shown, it was found'desirable to choose the value of -
capacitor 243 to have a value of 82 picofarads so that the
tuned circuits of RF stage 40 and local oscillator 60
20 accurately track one other in response to the tuning
voltage throughout band B3. Unfortunately, this was found
. to have an adverse effect of alldwing the portion of
' tuning circuit 200 to the left diode 203, including
_ | .induétors 201 and 202 and the associated parasitic
25 elements, to introduce undesired frequency resOnanCes.when'
. a channel in band B3 was selected,.despite the auxiliary
' . bandswitching provisions described above. However this
iwasfremedied by changing the value of resistor 235 from a
relatively high value (e.g., 1000 ohms) to a significantly
30 lower value (e.g., 330 ohms). This solution will be
understood by considering that due to the relatively. large
value of capacitors 206 and 236 (e.g., 470 picofarads),
which have negligible impedances in the frequency range of
local oscillator 60, resistor 235 is effectively in shunt
35 with capacitor 243 and with the series combination of
inductors 201 and 202. The result is that the Q of the
portion of tuned circuit 200 to the left of inductor 203
has been reduced to the point where it does not introduce




-10- bandswi tching of other tuned circuits, such as those included in RF

stage 40, independently of one another._ Since diodes 271 and 273 isolate

‘capacitor 243 fromthe B3 and B4 controtltines, a large vaRGBd8#e3P8ror 5

. 275 is connected in shunt with capacitor 243 to enable it 'to discharge,. -

" Normally ca | t.ors, 242, 243 and ,244 as oci at $ aagssmntchlng di qdé s -
e e’r%t o8 -

- 2214 222, eshFesd Fefonanges iien T atge val ues ¢
alt may 10se1@hdm5h to be 470 picofarads capacitors) so as to have

negligible i rpedancesp H4w§u§§5%|si{ﬁhirggu¥g8¥1rgggglggﬁbgcgb ggcillator

60. However, one. (or nore aci 0Sen t0 have a
si gni f i cantiakemoyidrony Ahe e(rel@tersczfpm@nalaﬁ@; 391las Thei aukpufice the 15

frequescy iAPRANSQO LNYARL Pdet 1 Lot OF é@e:l.@aé‘@uﬂ?édbﬁadﬁlx%t Bowhi ch -t hey
are associated. In the ¢ nf uration ﬁg i ga ound deS|rabIe to
choose the IQRghﬁa(ﬁﬂﬂﬁi SHECYHHE 3R ingly %ngfa8ﬁ°bF€8Pa &U§d§6 t hat

t he tuned GierClaricB ofcdpfacitage 380 andrhecentpsti sighal 6@ 26calaccuratel y-

Unf or t unat SRS ALY AOF, e A6 i Pedal €0° b ERPERBI. O 1 1

portion of qthg:g:uqmulQG@Q dncluding aiparvadde]l tuseddeagchiduct ors

201 aR@ 20Z1ncrd % SR asitic 25 . elenents, to. introduce
undesi red frequency resonances en a, chapnel _in band B3 ,was sel ected,
despite the auxiliarPaHdsh (e GHERLEoHL0BaE PRRE1AbOve. Hovever

L hlﬁ wals r@@ix@id@gﬁahnglmt rwcvaad:mmfsdaessstné aaﬁli:édml.lﬁpﬁﬂ( ativel %36
I gh val ue omstoaS| over val ue (e.d.
ohmns) . ThF&%ﬁﬁ%ﬁﬁXnFﬁﬁﬁﬁn iF%;yéO%glgB?lh Tﬁﬁgfngue to the \/
rel ativel y masamngs .vaIHmsﬁamcsumebm6fandu336metglevil§ﬁlop| tuhersads),

60, a3 ot 5t Ty (AR 1 thigated CIHEREY a0aTaDLe, 750k 2R o

the seri es COFPOLRRIGH Sommamcible, Nev Fersey. #ﬁElﬁéééYthPXetﬁat the Q
of the input sen51t1v1ty which is greatest at some middle

frequency and poorer at lower and high frequenc1es. In
addition, if the local oscillator signal has a relatlvely
20 low ampl;tude, as it may be at the lowest frequency
-~ channel, e.g., channel 2, and a significant second
harmonic component, the prescaler may undesirably respond
to the second harmonic component thereby upsetting the
operation of the phase locked loop to which the output of
25 .. the pescaler is coupled Parallel tuned circuit 410 ;
solves this problem by providing a transfer characteristic - :i-?
(i.e., the ratio of output voltage to input voltage) which
is lowest at the second harmonic frequency for channel 2,
'i.e., around 202 MHz, and higher at lower and higher
30 frequencies. To accomplish this, inductor 411 and
capacitor 413 of tuned circuit 410 are chosen to resonate
at the second harmonic frequency, i.e., 202 MHz, of the
local oscillator signal for channel 2. Desirably,
capacitor 413 is the parasitic shut capacitance of
35 inductor 411. Parallel connected resistor 415 tailors the -
bandwidth of tuned circuit 410 for the frequency range ‘of
local osc1llator 60.



portion of tuned circuit 200 to the,left.of inductor 203 has been reduced

to the point where it does not intreduce -11- undesired resonances when

a channel in band B3 is selected. The output signal of local oscillator 60
I's taken from the emtter of transistor 101. - The output 5 signal of

| ocal oscillator 60 is coupled to mixer 50 through a coupling circuit 300
_lncludhﬁg a voltage divider 310 and a capadi2=or 320. The outROX 81 ,7%0 of

| ocal oscillator 60 is coupled to prescaler 70 through a coupling circuit
400 including a parallel tuned circuit 10 410 and a capacitor 420. :
Paral l el tuned circuit 410 has special significance in that it accommpdates

the desired input frequeggfe?:@ﬁegng_g vl teAC P colPenai! H%Jﬂﬂli‘&r'l&ﬁ%n

manner. Prescalers su use in television tuners as the

CA-3163 i nt egr 8PR48ER £al7 15641 yhich: has AcAessrimtion simiddareta Hhat New
Jersey, typi cabFythhgcapplicationebuit! haist differents cliadaisast at sone

'm ddl e frequency and poorer at |ower and high frequencies. In addition, if
the local oscillator signal has a relatively 20 | ow anplitude, as it may be
at the | owest frequency channel, e.g., channel 2, and a significant second
har noni ¢ conponent, the prescaler may. unde5|rably respond to the second

har noni ¢ conponent thereby upsetting the operation of the phase |ocked |oop
to which the output of 25 the pescaler is coupled. Parallel tuned
circuit 410 solves this: problemby providing a transfer characteristic
(i.e.,-the ratio of output voltage to input voltage) which is lowest at t he
second har noni ¢ frequency for channel 2, i.e., around 202 WMHz, and hi'gher
at\l ower and higher 30 frequencies. To acconplish this, i nductor 411 and
capacitor. 413 of tuned circuit 410 are chosen to resonate



at the second harnonic frequency, i.e., 202 MHz, of the local oscillator -
signal for channel 2. Desirably, capacitor-413 is the parasitic shut ,

cappci tance of 35 inductor 411. Parallel connected resistor 415 tailors

t he bandwi dth of tuned circuit 410 for the frequency range of local . |
osci |l at or. 60. -12- ~ RCA 81,790 Reference is invited to: .

co- pendi ng appl icati on 8604833 (2171867)'Wﬂﬂ1*|has a dd@@$|%1;2ﬁ05|n1laf to ;
‘that of this application but has different clains. -13- - RCA
81,790 CLAIMS__ln.a television signal tuning systema | ocal ‘osci | | at or _
capabl e of osELﬂEﬁﬁhng t hroughout a frequency range including a pIurallty

of frequency bands conpmnsangelevmsmausgnyndmnuunlﬁgrgys@gﬂ second

el ectrodes connected to_e troll able.current nd a control
‘el ectrode for controlllﬁgag S%F (#Mqﬂ?qﬁiQHQ qgﬁii;éi sai d
transi stor bethgoughbugunedraguernc&nmauigeerimmdisngdafphstahi.mtasbde _
coupled to. a ?Qgéﬁgng BRAH gtbgﬂg*qga%%ﬁsand sai-d second el ectrode coupl ed

to a source o erefice potenti for conditioning said amplifier
to oscillate throughout as&Fénﬁﬁ-éq:ﬁ%'né‘fvr%éil%ﬁt/eﬁn%lﬁ%c%akhﬁﬁl&dﬁans

a plurality ofohfidg€ear toCenAscdf A THNYTLIAIA! (i in® PukIP ArRF L4 ON
signals; a pluralityof_swtc ans cou for ective on saj d
i nductors forOQBFEei GLEpE n&ﬁﬁ &8 4iihﬂQ)éi%ﬁ?%???ﬂﬁxfiﬁVkﬁﬁtlﬁnth
sai d said current path, said transistor being configured as an
amplifier with said first electrode coupled to a source.
of operating voltage and said second electrode coupled to {J
.a source of reference potential
means for conditioning said amplifier to
'oscillate throughout said frequency range;
a variable capacitance means;
a plurality of inductors coupled in'series;
a source of band selection signals;
~ a plurality of switch means coupled to
respective ones of said inductors for selectively
coupling said inductors in a tuned circuit with said
variable capacitance means in response to respective ones
of said band selection signals; |
means coupling said tuned circuit to said
control electrode; and _
means coupled to said conditioning means for
disabling said amplifier from oscillating in a
predetermined one of said bands when another
predetermined one of said bands is selected for tuning in
response to the band selection signal corresponding to
lsaid selected band. |

2._ The local oscillator recited in Claim 1,
' wherein: ' S
said conditioning means 1ncludes capacitive
feedback means coupled between two of said electrodes of
said transistor;

* [ L M -] *



Variabl e capacitance neans in response to.respective ones of said band
se]ection, signals; nmeans coupling said tuned circuit to said contro

gl ectrode; and means coupled to said conditioning. means for disabling said
anplifier fromoscillating in a predet erm ned one of said bands when

anot hef- predetern1ned one of said bands is selected for tuning in response
to theMand sel ection si gnal corresponmluL##Lsald sel ected b 7J@e
‘local oscillator recited in Claiml, wherei said conditionin 5

i ncl udes capacitive feedback neans coupl ed between two of said el ectrodesof
said transistor; -14- RCA 81, 790 sai d di sabling neans

i ncl udes capaC|t|ve ‘nodi fying means for nodifying said capacitive : .
characteristics of said capacitive feedback neans. 3. The local oscillator

recited in daim2 whereiguidaibabTidid inetrg mmméswcdapk&sl@wpaci tor
coupl ed between I rst__and secaond ectrode ._The local oscillator
recited in d am%'f\%ﬂé}%l“ﬁ ansi %I%e# Qnﬁfridﬁﬂﬁ'?ﬁ’e%”é further

capaci tor and zharadteristiash oﬁaaaﬁ.&mqpm&twsdee:ﬂ:&:ﬂ( vmsansai d first-

and second el ectrodes, said further switch neans being responsive to said
band sel ection S|gnal corresponding to said selected band to couple said

further capacitor in pard@d elThe t¥oaadke asgisklakon |@@¢Q§hp’d&:|¢kﬂ§®d@pl ed
bet ween sai d fiyhelredt second el ectrodes. 5. The local oscillator recited

i n Cla|n13 or
said conditioning means includes a capacitor’

coupled between said first and second electrodes.

4. The local oscillator recited in Claim 3
wherein: ' _

} said disabling means includes a further
‘capacitor and a further switch means coupled in series
between said first and second electrodes, said further
switch means being responsive to said band selection
signal corresponding to said selected band to couple
said further capacitor in parallel with ‘the first-mentioned
‘capacitor coupled betwéen'said.first and second

. electrodes.

- L _ 5. The local oscillator recited in Claim 3 or
4 wherein: ' _ :

' said capacitive feedback means includes a
capacitor coupled between said control and second

. electrodes, the said capacitor coupled between said first
and second electrodes, and a capacitor coupled between
said first electrode and said source of reference
potential.

6. The local oscillator=recited in Claim 1, 2,
3, 4 or 5 wherein: -

said inductors are coupled in series with said.
.variable capacitance means between said. source of
reference potential and said control electrode.

* c L L] S *



4 wherein: said capacitive feedback nmeans includes a capacitor coupled

bet ween said control and Second el ectrodes; the said capacitor coupled

bet fveen said first and second el ectrodes, and a capacitor coupled between
said first electrode and said source of reference potential. 6. The |ocal
oscillator recited in Claim1l1, 2, 3, 4 or 5 wherein: said inductors are

coupled in series with said varlable capagi t ance neans bet ai

source of reference .potential and said cgﬁtrol el ectrode. %&%Séi fgo

RCA 81,790 7. The local oscillator recited in Caim1, 2, 3, 4, 5 or 6
wherein: said transistor is a bipolar transistor, said. flrst second and
control electrodes being the collector, emtter and base electrodes of said
bi pol ar transistor. 8  The |ocal osclllator_recited in daim1l, 2, 3, 4,

5, 6 or. 7 wherein: sai{,svwhehloealsoseillatordireddted in Blainpagl 2,

_oscillator refltgd %n-fn _ éec |ng cl ai m wherei n: an output of the .
oscillator is”tolpl o© o} Baid first and. second el ectrodes. 10. 1In a

tuning system a |ocal satdl transistpublis afbdpoﬂhkatmn@sﬂstmmghauuﬁa

{1 oquency | ANBerker ubkafataRl EBhEEY1 CL1EEEIURREY HIAGES L BTNy 2

bi pol ar transrs havi ng base es connect ed
to forma coﬂﬁbht%%Flé%@obaﬁﬁpﬁlﬁﬁéFOdsﬁpaglFi@é ﬁé@@ﬂé@k St ed

between two of said el ectrodes of said tranS|stor for condltlonlng sai d
common col l ector anplifier to o a sai -
. P é &ﬁe iocal oscigl r recited in Claim 1, 2,

3, 4, 5, 6 or 7 wherein:

said switch means comprise diodes.. . \/

9. The local oscillator recited in any
preceding claim wherein: ' '

an output of the osc111ator is coupled to one
of said first and second electrodes._

10. In a tuning system, a local oscillator
capable.of'oscillating throughout'a-frequency range
including a plurality of frequency bands, comprising: _

a bipolar transistor having base, emitter and
collector electrodes connected to form a common collector

'

amplifier,.. . _ : | &‘) .

. capacitive feedback means coupled between two
of said electrodes of. said transistor for conditioning
' said common collector amplifier to oscillate through said
_ frequency range, C
| a varactor- diode,
- a plurality of inductors coupled to said
varactor diode; -
a source of band selection signals,
a plurality of switching means, each 1nc1uding
a respective sw1tch1ng diode, coupled to respective ones
"of said inductors for selectively coupling said 1nductors'
in a tuned circuit with said varactor diode in response
to said band selection signals;

'#ﬁ

-



‘frequency range; a varactor diode; .a plurality of inductors coupled to said
'varactor diode; a source of band sel éctton signals; a plurality of
smntthng means, -each including a respective switching diode, coupled to -
respectlve ones of said inductors for selectively coupling said inductors
in a puned circuit with said varactor dlode In response to said band
sel'ect¥on signal s; - 16- ' 790 nmeans forg l%&lfgbsald
tuned circuit to.said base el ectrode of sal transi stor; an means coupl ed
to said capacitive f eedback neans for -di sabling said anpllfler means from
oscillating in a predeternined one of said bands when anot her predeterm ned
one of said bands is selected for tuning in response to the band sel ection
signal corresponding to said selected band. 11. The | ocal oscillator
recited in Caim10, wherein: said disabling neans includes capacitive

nmodi fyi ng nmeans for nodifying t e GRS e, .Cd f

capacitive feedback meang}/qaﬁ’%r aqclbug scflgg tﬁ.ﬁ-&eeci élltlji.%r?]ugl%éng%ﬁd

correspondi ng baseMeienﬂnndeubﬂxsaid:Exaﬁﬂﬁsﬂqnzﬂam¢0|IIator recited in

CGaimill, wherein: said ganagl t%d(f? 3‘?@ a{éﬂ%sfé”eciﬁééﬁ means
e an en1tte

capaC|tor coupl ed between said el ectrodes, second
capaci tor couplfes Idisadadiing s idhianpld fier d%ﬁarft%tfﬁmﬁl%i‘ﬂ]oh%%’-n%n’d‘f

th;rd capaci :O&q[r%‘aé@e&‘ihﬁﬁd/\ﬂﬁ{e%ﬁ G IRpiay Westansenand a point of
ref erence potenti

P e%eterﬁined one of said bands is selected for tuning in
response to the band selectlon signal corresponding to

\— ~ said selected band.

. 11. The local oscillator recited in Claim 10,
wherein: ) |

said disabling means includes capacifive
modifying means for modifying the capacitive '
characteristics of said eapacitive feedback means in
response to said band selection signal corresponding to
said selected band.

12. The local oscillator recited in Claim 11,

wherein: | o

W, ' . . said.capacitive feedback means includes_a first
capacitor coupled between said base and emitter
electrodes, a second capacitdr coupled between said
emitter and collector electrodes, and a third capacitor
coupled between said collector electrode and a point of
reference potential; and |
' said disabling means includes a foyrth
capacitor and switch means coupled in series between said
emitter and collector electrodes, said switch means being
responsive to said band selection signal corresponding to '
said selected band to couple said fourth capacitor in
parallel with said second capacitor.
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sai d disabling neans includes a f.ourth capacitor and swi tch neans coupl ed
eries between said emtter and col'l ettor el ectrodes, said swtch neans

belig responsi ve to said band sel ection signal corresponding to said

sel ected band to couple said fourth capacitor in parallel with said second -

capaci tor. -17- RCA 81, 790 13.. The local OSCI||atO£r

recited in daim10, 11 or 12 wherein: <ald i nductors are cORQAe8L|T98ET es

with said varactor di ode between said point of reference potential and said.

base el ectrode.. 14.. The local oscillator recited in Claim10, 11, 12 or. 13

"~ wherein: an out put is coupl ed to one of said collector and emtter _

el ectrodes. 15. The local oscillator recited in Caim14 wherein: said"

output is coupled to sa|% em tter, electro %.
e local oscillator recited in Claim 10,

11 or 12 wherein- .
said inductors are coupled in series with said
varactor diode between said point of reference potential
and said base electrode. '

14. The 10cal_oscillator,recited in Claim 10,
'11 12 or 13 wherein- .
an output is coupled to one of said collector \/
and emitter electrodes. '

_ 15. The local oscillator recited in Claim 14
wherein: . _ _
o said output is coupled to said ‘emitter
electrode.
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