'RCA 81,981 TUNING CIRCU T FOR A MULTI BAND TUNER The preg;A —:z
.concerns.a nultiband oscillator having:a relatively w de ency range
‘suitgble for use in a tel'evi sion tuner. -b- - Wth Rtm 801G 198ASi Ny
Use Ofstabl e distribution networks, it is desirable for television tuners

to be capable of. tuning cable as wel | as br oadcast channels. Typically,
such "cable ready" (i. mm@mcumtm X NUETIBANDTUNER! hout a cable

converter) tuners are %r exarrp#]{&sge gﬁscgr{nﬁ?ﬁgﬁg&ﬁg to

respective frequency r ng a ca read uner may include
a: UHF sect i oscaddatier hrastinga m@m&nm@p vﬁreqeencﬁnrmeVHF

br oadcast agg: i1 cfgprtfgé 1nF£’ ?ﬂ&ﬁtw cost purposes : S
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de5|rable to mnlmze 15 arts used #-e he tt.ger To this

end,” itS5is desirable t@%&%l%%ﬁ%lu%c‘?flﬁﬁh i ALERTAPUEION,n of
the tuner. Hetwdrd OSj.Qd f@mﬁmmrﬁﬁltumﬁbﬁsmnéﬁsatoow | I at or

whi ch may be us for of t roadcast ;and,cabl e nnel s
which, e.g %E?i’aﬁe ‘Eb“’tﬁa?%él?.%s ‘ﬁe]afr%? Foagga tdé#’?@%ﬂ%ﬁcy range
3et weegI 101_:[13@1&1(136,095&&]1 "calilé cready’ a(ioeal ﬁseadyat upl ltmdghb}e
esirable, i atiyely wde
frequency rf&lgg%% %I?I ca+%;fe &g‘gé&%% %Egc%g%’m)date t he
rel ati &0y mmmmqnmmmms ﬂW%SP@%@B@EC?OdE?§P#FﬁP-NG tun| ng
circuit hav'ﬁgqgﬁ ey e t %fgeﬂaﬁgfae aeéwnél ¥8aug' %ﬁh@r e,
ecessar

has been fo |nclud bands ISIO for se |ng

different iAdgduses & rﬁ'ﬁ WP \% %’Eg?ﬁgc P-PBE #@}t .

vargct or dij %@%ﬂi‘iﬁﬁ%ﬁm Bf&déa&ﬂﬂ&md &avlle oEhahnelsl. eclE'ed- channel
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frequedsi e.s.t‘t_;’&') number of paﬂtse t;sedexn the cbunen. pr Toi d:hs-Saenshl ig is

cireuit, e. b By i Loty | Shd é‘a’PVSséfgiéFBEd:LhYQ%c?ﬂ‘ deeddon |
osci |l lator nlng roughout” a relativel requency range :

i ncl.udi ng aqﬁlﬁhﬂlﬁanﬁofrequency bands. _ 3
L . The disclosed apparatus generally concerns a
J',local oscillator whlch may be used for all of the VHF

20 = broadcast and cable channels which, e.g., in the United
-fstates lie in a relatively wide frequency range between
101 MHz and 509 MHz. While such a local oscillator is
' highiy:desirable, it does present problems because of its
. relatively wide frequency range. More specifically, in
| W 25 order to accommodate the relatively wide frequency range
: ~utilizing a frequency determining tuning circuit having
only. a-single tuning voltage respdnsive varactor diode, it
has: been found necessary to 1nc1ude bandswitching
.;-prov1szons for selecting different inductors for inclusion
.30  in the tuning circuit with the varactor diode dependlng on
| 'the frequency band of the selected channel. Such
"bandsw1tch1ng arrangements have been fbund to 1ntroduce
para31t1c elements which cause the local osc111ator to
osc;llate at undesired frequenc1es.
'35 ' . The present invention prov1des a tuning circuit,
- e.g., whlch may be used in the above-descrlbed type of
local osczllator for tuning throughout a relatively wide
. frequency range including a plurality of frequency bands..




- 2- o RCA 81,981 The tuning circuit conprises a variable

capaci tance elenent; first, second' and-third inductors, coupled in series in
t hg order naned bet ween sai d variabl e capacitance el enent and a poi mt of -
reference 5 potential; first switch nmeans for selectively coupling a\u*
first point between said first and second inductors to said p0|nt of
reference potential in response to a firsta.bandsw tching si ihggfby
coupling said first inductor and said variabl e capacitance e enen LN a
first tuned 10 circuit configuration corresponding to first frequency band;
second switch neans for selectively coupling a second -point- between said

second and third.induct nt of reference pote I n. response:
to a second bandswit chi ﬂ%‘ ftg"ﬁ%%qd é:&;'tcﬁﬁﬂq it 3% ?h:g?id 15 second -
i nduct or.s andcapacitancabbdemqnhmtﬁmna;ﬁﬂseunnd|andithirdmhndumtbrsrCU|t
conf i gurati oneoggleds an@eaégoﬁ T Ut dd: / BEBfedVEL14 " [ Eeauency

t han said flrst requency band; contr .ol neans or generating said first and

“second bandswVashahdes capaci tance, elenent, and ghPoint A irefersrcet a
S tine; ang aUXpbtéh!ﬁi&\M-t €1 reragwiteh s«éaefst et )ééle&tiwfaf%éhﬁfﬁ%‘da poi nt

bet ween sai d Eggo d arla_{l&t ggtgehrr'fugcpt to sal p0| qg}ﬁii'ﬁferensce‘f»q
potential in I at?ecting
sai d second baaﬂdwpbihtnngEQEekenﬁe potential iﬁurespunBeCEowalfifst
described wt 0 f I C form
in the accorrpgﬁﬁla%&&greﬁink s‘ig% sfis?:li'l ng'%cl)’&n% warigﬂ’fﬁ Sét}%‘\g] éi#épgc]]a@& nent
val ues are i nan aSééld Wﬁﬁébi%miﬁmmt tima a flimst dpuned ohns
“nanohenriigs aggradQie eeﬁﬁad&ad'm %@Jr@:e%'g@iﬂﬁy e fﬁeéefg dy'ner f o~

tuning VHF broadgast and ca l,e channel s use in the
Uni t ed StateébaP & EEFER I§witc means fo selectlvely coupling a- -

second point between said second and thlrd inductors to s
said point of reference potential’ in response to a- second )
bandswitching signal thereby coupling said_flrst and. ;

15 second inductors and said variable capacitance element in
a second tuned circuit configuration.corresponding to a
second frequency band lower in frequency than said first -
frequency band* control means for generating'said’first

_ and ‘'second bandswitching s1gnals independently of ofie

20 another one at a time; and auxiliary switch means for

selectively coupling said second point between said
. second and-third~inductors'tofsaid point'of reference o W/

potential in response to said first bandswitching:signal
without affecting said second bandswitchlng slgnal.

25 The invention will be described. with reference
to a preferred embodiment shown in schematic form_1n the
accompanying Drawing consisting of-a sole Figure. Typical

' cbmponent'values are indicated. ‘Unless otherwise
indicated, the values are in ohms, nanohenrles and

30 picofarads. ' o ST

. The sole Figure shows a. telev1s1on tuner for

tuning VHF broadcast and cable channels. By way of

example, for use in the United States, the tuner is

f.



RCA 81, 981 capabl e of tuni ng channel s for which the RF picture carrier and
1 ocal oscillator frequencies are specif+®d i'n the foll owi ngRCabia., 9BAND

RF RANGE (MHz) LO RANGE (MHz) '5° Bl 55.25 - 83.25.
101- 129 B2 91.25 - 151.25 © 137-197 B3 - 157. 25 -
265. 25 capablys-gfi itwgying chanpngls2for wBichsthe RF picgure509 [t wil |

be apprecia [ n S OWnVHF
br oadcast btaeaé}fl@ .a,rngrg%‘%e B%égfggg kgs&gg??ggﬁoﬁ E sggc%tafﬁ'ﬁg\si’ In a
| ower ‘porti Qﬁ fq Wﬁ%&wﬁﬁp%ﬁble band; band B3 corresponds to channels in’

the remaining porganm of ther %&_2 band, £bapARGE . :mﬁzpe hi gh VHF
broadcast band (i &, channe nd channe ower portion
of the ?’uperband (,Bibl e band); §% ban orrespondsai"olg annels in the

remai ning portionB& the supedba2sl €ab$e.pund, and chamaeby in the
hyper band cabl e baﬂp A sepﬁgﬁi?ssecéégnzgor a f'ft90$aggdf°r UHF .
iS

br oadcast channel s (14-69) hown. A chanfié ector .10,
including for exaBf e, a cal2ll a2%r~1463.28yboard by3dAr6R% user may enter.

the two di gify RIICIHE USPAROINESS Rathe BEAATBY EB2PEBbonks REOVI ded.

The channel nunber. i s conveyed, Igital co a tunlng

vol t agd9gen&haniiels) of fche o Wﬁ" @%ﬁ?%s'tabﬂﬁﬁséll-ﬁckeﬂhﬁ%‘ﬁ Sf or
converting. 2 Ghasmd er&&fréépéhdsmwgcuahhams iNTa mawemgparmm t ude

correspondin t he. el e te n The.channel nu Q_conveyed
Lo B bhna s St Wtand Cahfeidia; Bafa B3 ASr<BlERns, tp; chanhdls
b dsmﬁtchimmsﬁh;utemkrnrnguportimm @ﬂnﬂhefmidbandleabéd beadnel. In the
di nent %Ft tﬁﬁof t a s tc nal s,
B2, B3 an 1 genefﬁiga‘%%ﬁband bf g%t3g§na gglﬁ %gs fi \I}g _
voI t agdS e. §-13v1@nd channeis l-lha‘éh¢v~b°8@§tﬁor§1913 of &Bet §§}§eﬁbéndgrou'nd
potential . d%m@ i Drar?t? Wrﬁéeéof‘ré SHSSbEBdEWahﬁElgglﬁ' ¢nal for_
each band mhlch Js in endent gf gr- T dsw t _
remalnlng p rtion o the superban cable ban a d .
.channels in the hyperband cable band. A separate section . j
for a fifth band for UHF broadcast channels (14-69) is not

20 shown.

A channel selector 10, inoluding-fOr example, a
calculator-like keyboard by which a user may enter the
two digit number correspondlng to the desired channel, is
" provided. - The channel number is conveyed in digital code
25 form to a tuning voltage generator 20, 1nc1ud1ng for
A\ exXample, a phase locked loop, for convertlng the channel
' number to a tun1ng voltage, VT, havzng a magnitude
' corresponding to the selected channel. The channel number
- is also conveyed to a band selector 30. which generates a
30 Dband selection or bandsw1tch1ng signal designating the
'~ band of the_selected channel. 1In the embodiment shown,
- the: active state of each of the bandswitching signals, Bl,
B2, B3 and B4, generated_by band selector 30 is a high
positive voltage, e.g., +18 volts. The inactive state is
35 'a'Voltage near ground potential. Band selector 30 '
generates a nnique bandswitching signal for each band
which is independent of all' the other bandswitching
signals. That is, each band corresponds to only one



signals. That is, each band corresponds to only one - 4 - RCA
81,981 bandswi tchi-ng signal.. For-this~@u«rpose, b and. selemMQ'eaggmlnay
sirnply conprise a logic conparator for determ ning when the coded -7
desi‘gnation of the desired channel is wthin ranges of val ues correspohdvng
to 5 respafdsydtnhing signalini novothigepunposks bandsweledtoy si gnal s

are cou | e ele correspondlng to
" the Ssel gct gd chg‘{r?r?g::sl?%}%%ft(ﬁ@n%ﬁsril% fag?gREgﬁngglﬂsﬁp?cel ved at a VHF RF
_input and PEteTIRING fhemehe sigpakionoof #heedesdredrhe tuning

vol tage anérmm/vuts:fwmm Qf&i@es?IYQfa{rél’uééuébﬁiletsﬁoﬁdhﬁ@altoosc' I'lator 60

whi ch gener, Jocal_ oscitlator signal having a frequenCy corresponding
to thegsel 5%F§3cacl+vrﬁw§:lan rhe local oscillator si gnal is al'so 15 coupl ed

to mxer 50 where |tmhe(nnnnngmwaltagehendethetbdnEEwit@hahgt%1@F@MFG6_Sum
d differ e n oscil | at or
2|ngna: S ?(%%t ng{@q’ SO th‘?%ss%;?%er gggfgéagéﬁif}sm hFhas a ‘nom nal
picture cafiigBali cayrarponding tasthe $¢&e¢hedhehanneédf26m tBeat es. \Wen
Luning conpnglraliicy Imaelstmﬁps PRéc& vag ket %OQﬁF k?elhgﬁi' adci | lator

signal \is also.cq o t.uni control uni t via a fregquency divider 70'
ulsgal %"9 caFP@ElX”‘Eﬁ ggﬁlslﬁle 4 REsipal ke ?eﬂ&!‘?—#eﬁ? 25Theh; gh o
frequency thntine hamaﬂagurslcadﬁi aimdﬂm:%.ﬁ@ Pignals aréi ametbh&%»a Iocked
frequenc a W th it Q ti.ng fre uenc Lang e phase

Ioog Th)é ggggt E"O? I?stﬁul]&etaqpi@l IF:gcler wiﬂﬁa&escrl bed in
detail. 300scillator signadl haxnngeacfréﬁpenmprcerseapondmhgfterth@D and\E)
tuning cirgidibc£@@ ch@ﬂﬂéif'eﬁnﬁP (#%nggélflgE téfgﬁhitﬁr 19L4l n common

col l ector conflguratlon Wth its tor connec roug 5%|stor 103
to a §5urc€°BP edo S0y mixer, GO ﬂ?@rq! titerds tepmbinedcvatht hhsugnlgcted

RF 51gnal to provide sum and difference frequency signals.
The frequency of the local osclllator 31gnal ‘is controlled
. so that the difference frequency signal has a nom1na1
picture carrler frequency, e.g., 45. 75. MHz in the Unlted
20 States.

RO HE——

when. tunlng control unit 20 1ncludes a phase
locked 1oop, the- local oscillator s1gna1 is also coupled
- to tunlng control unit 20 via a frequency d1v1der 70
- usually called a '"prescaler" which divides the relatively
25 high frequency of the local oscillator'signal to provide a:"
signal having a frequency compatlble with the. operatlng o/
frequency. range of the phase locked loop. SR '
- The construction of local oscillator 60 w111
- now be described in detail. .
30 ' 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, it emitter connected through a
35° resistor 105 to a source of reference potential shown as
signal ground and-itsibese electrode-coupled to tuning
~circuit 200. A feedback network comprlslng a capacitor
107 connected. between the base and emitter electrodes, a
capac1tor 109 connected between the emitter and collector



85« resistor 105 to a source of referencé potential shown as signal ground
and its base el ectrode coupled to tuningscircuit 200. A feegpaclginagsor k
conprising a capacitor 107 connected between the base and em tter

el ect'modes, a capacitor 109 connected between the enmitter and col | ector

R|CA ?1 381 I tirsihss aaceapsé ieér 1111066ﬁbﬁﬁtligbéwe&nt Imec'e:lollwcefohr

el ectrode and si.gna a_capacitor, connected.het ween 1t

col | ector |%}Qﬁék?éﬁ dﬁ%%naﬁoﬂﬂ??g nsaﬁﬂpﬁlfFBFc} glg

Lhrgughout ﬂﬁmtﬂeennth&acak&@mtoﬁ ané.basel8le&tfolikls, cnnﬂu&um@sfrequency
ands Bl1l, B T, r 0 f
oscillating odﬁh EﬁQ%ée?é$§€#€%+€g t@ES?%éghgngﬁgrgkﬁgﬁgggggﬁaﬂ%EH and
- 509 MHz Srel iealgy, HQ14RR9 D&, flanml;luc_i.nng ﬂégguancr génﬂﬁdﬁﬂ-y BRe BScdback

in responsedﬂatggetunlng vol tage.. ‘Specifically, this is ‘acconpl i shed by
‘connecting a’ tunlng vol t age responsive ca9£0|tance network including a

capacitor 115, -a:var akQreRfuEe $hat pgciliabgrti 18P 189CaBARdE &F in series -
bet ween t he qum tﬁmuéﬁoutetnetreﬂeemélyr Qﬂaes'ﬂ:‘@éqh@hdyn rawgd | el

wi t h capaci 107, ha I I I
and- have es "fea?rf y]'% ééo#? h’éegﬁ%égyf axgehgﬁﬁéé\égf )‘L'-P Hg ge\égag ES
nndlfygmg ndkmunkﬂﬁhﬂ'smnmmdpfynahelﬁeeéb&ﬁkbhncreagoabenﬁnt$hd%ﬁnnﬂnws;
121 an 123 t '
acr oss varactor odeqﬁgyéf§£9 %gfpgﬂo%e9§ %E?ng&ﬁgggfbggng?%ggi €
capaci t ance aoémmm treltrge respensivercapacitance Retwecks ﬂ@@mg

decreases i fcnﬂﬁcr£a§£§ae£o£halbaalmm7vahaaaeca pacitor 119
- Tuw¥ng circuit (K)%gcjudes f our duct %ﬁ Zgl 202,. 203.and 204 and a
ey A ﬁﬁﬁ’ré'%

varactor di GPRRREEeD N FERSS E% yesn 8sgr g2 Ihet ween si gnal
ground15vi a elepraddé®roL0branstistbe Daseinl paradlielofrithacapsicitor0l. The

{ﬁpggghvg'nt;g Ve S oL efh 10,580 €51 4208 261301 vty 5ide YaidR 205
and have essentially no affect on the capacitance range of
. the, feedback modifying network and serve primarily as DC {
| blocking elements. Resistors 121 and 123 are provided to =
20 apply a portion of the tuning voltage, VT, across varactor
' diode 117. Varactor diode 117 is poled to increase the
.bapacitance'betwéen the base and emitter electrodes as the
frequency decreases in response to decreases of the tuning
~ voltage. | |
25 ' - Tuning c1rcu1t 200 includes four inductors 201,
-/ _ ‘202, 203 and 204 and a varactor diode 205 connected in -
' _ser1es, 1n.the_order named, between signal ground, via a
capacitor 206, and the base electrode of transistor 101.
‘The. tuning voltage, VT, is coupled to the cathode of
- 30 varactor diode 205 through an isolation resistor 207. a
resistor 209, connected between the anode of varactor
diode 205 and signal ground, provides a return'path for
varactor diode 205. A shunt connected capacitor 211 o
filters the-tuning-voltage. - A small valued capacitor 213
35 is'coupled-across varactor diode 205 to help establish the
' variable capacitance range of the tuning circuit.
_ Relatlvely large valued capacitors 215 and 217 are
connected in series with varactor diode 205 to isolate thel



resistor 209, connected between the anode of varactor diode 205 and signal *
ground, provides a return path for vargctor diode 205 A St # cted
capacitor 211 filters the tuning voltage. A snall valued capaC| 13 35
i's coupled across varactor diode 205 to help establlsh t he varlable il

Fd

capaci tanc&w &fldtﬂﬁo&énEBGmC'thEUDb v&'ﬁdé@'dex}é!!&?ed/aét'%&apam tors
215 and 217, e co nected._in sergﬁs mﬁthﬁ*l ctor |ode 9 lsolate t he

-6- ! ~ right 1ndugker 20f,a0dy Itages
- devel oped wtansitstoghlokpdrespecdivedy . 204:@31::1&&&@5 edmd:tzmledof

i foot t na o REREEhbE Ty a s roBRe e Rl A et ok B g s
accond i sitething foirowist. The cat hode of bandswi t chi'ng p|n dlodes 221, 222,
223 and 224 are congggﬁ&ﬁwigshgﬁb ?Qdaﬁtog@ﬁWQHEd Acti an bet ween

i nductors 201 and 2 tween I n uctors 2 2 and 203 and
the junction bet vveenThﬂdGéFBPQezef bandsyi tohdse iny dipdes22hodes of

swi't chi It ng zhz)dezszt:; efﬁdVEZ@?aﬂéwblhﬁheE&e% &mllsaﬁl ﬁw o4183ug<15w%'§cgrw ad
respec i-v eS| ori,c cCltoO el WOr KS an
237/ 238, She o yRCEEonbelresn, BabctoTs 2000 At 205, ¥BST | oy
capadit or gurﬁlmmchletweénsmdubtogsd200ean322032&31<hrﬂ1&2ﬂ1m’e:.@d1so S

counl e t G LAl SKaundo Ehr 93N RARSEI O b AR A . ahsdgect vel v

CapaC|tor ave Teratively arge ues d €ss y are

 bypass capuﬁuswmtchnmg d:ngaeutecezne ba@dswmﬁghxng\sﬂgnalmamlcah&cutors

242 and 2 f t S e anected |
bet ween t%iﬁ%t?Q ‘H?& PQsﬁéEtﬁ’v@ Q'eglg'rbf@gc/é 2011365%([1 sugma round, \~

serves as 233438 n m/m.baaagmehﬁne @3J423%) KespectinglYing 25  224.
When 181y ma&lﬁbﬁ@leﬁzzlzﬂzzzsazanar 2334 adre fRIMees dipEeticées be turned

O " SR CartSadd %o £ SHREELRY g0 BT oBeaP FUE A dith AP U Se Bhsb? B2
coupled to slgnal ground through capacitors 242, 243 and
244, respectlvely. Capac1tors 242 and 244 have relatlvely
_ -large values and essentially are bypass capacitors.
20 Capacitor 243 has a smaller value than capac1tors 242 and
244 for the reason explained below.
A resistor ‘251, connected between the junction
- of diode 221 and:inductor 201 and signal ground, serves as
_ a return for the bandswitching diodes 221, 222, 223 and
25 224. When any one of diodes 221, 222, 223 or 224 is
forward blased 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
level, e.g., +18.volts, current is caused to flow through
30 resistor 251 and a'reverse bias voltage for turning*the~
remalnlng diodes off 1s developed across re51stor 251.

A base bias network, which is connected between
inductor 204 and the base of transistor 101 and bypasses
capacitor 215, varactor diode 205 and capaeitor 217,

35 - includes a- ser1es -connected reslstor 261 and. shunt
| connected resistor 263. . '

When a channel in band Bl is selected
‘bandswitch signal Bl is caused to be at the relatively -

R TV



‘beisng at the relatively high positive active voltage level, e.g., +18
volts, current is caused to flow through730 - resistor 251 @@ &1 YArse
bi as Voltage for turning the remaining diodes off is devel oped across
Tesistet 251. A base bias network, which is connected between inductor 204

and the baseigh tﬁ@étﬁ‘tﬁ@raé@ivé“dobt&@ésﬁévéapaél gor, 218, vearact or di ode
205 and capaci‘tor 217..35 Qﬁﬁ deg a seﬁ ES connect ed re3|2%or 261 and
shunt ' conne GRFFIRIINT S8R, N ACEL ¥R ARBESy n2B9nROBL HYS RIS e,

bandswi t ch siaiidgeBlfos tursingt transhstopelodl ahi iel goupled7 to the

RCA 81, 98 | , 8

corregponél ngé%E pf%e%%‘?sl:@%{és a%af {:ﬁ‘gguéﬁ"?kslggggszéé t\éwettfs: A190r ni ng
tran5|sﬁor:ﬂxpd§1ZZi(xnmﬂwthDSth@lba3@20fZQBaRBdsﬂﬁﬂ 1@Ddtbﬁ@@gWIMES|stor
231, S chiggitiefofly 728 | GheROhScRRne102n Bganed 28he ARhanse bi a5

net wor k 261/263 When a chanpel 1n frequency band,_ is
selected,:mﬁEQQH?EFXHQﬁEQ 239 siégcﬁﬁﬁlzﬁﬂlﬁFblﬁﬁldﬂ&ﬂﬁéd GRf £4 I’(‘hned

ci rlcuid_t forlmm&i amf%ﬁmddh@gggsngha ﬂaneauauugmgfb&dmw;?a is

I ncluadl ng a I n tors chan

bana Bo s daried Sauid cobS et tun 55501 88, 1 ARgance, APely A LT o
connectling tde inducttars. ozomdzmprzoaoandnaoaoz Wheni gnghagpnedndnt o form a

t uned C|rcu&;ﬁgfé§p?§§§§% ?E%&d'gg%fﬁﬂfﬁﬁoﬁﬁ ggggogsaQﬁr%% yren a 15

channel in ba d|o i S turne o forma

tuni ng ci r cikhenehy tﬁfﬁagazv%yuq@mecmagt 5119 igpciienof mdum«amar
fashion, wheipia fHiw & £Pgda %réﬁﬁdhtshsés:mf hetupedy iFedit Sor

séFécted dlode 224 | s_turned gQn._to ed circuit 20 for
band B4 hav:g?d"‘{] 2 Andiiatia dagickage: Shze el Badnatdn ) e o 204
(di scous i nghzanssl tig IpdndeB3d Sis osbétedtedyssedtlhling dibde @23h iaf bands

52, B3 and G4, 958 dH a5 YELLRYE LinfHEPL Edutl B89N ELNE B USRINALRYe ©f

resistors 2
. inductors 203 and 204. 1In 51m11ar fashlon, when a channel i

in band B4,  the highest frequency band, is selected, ) i
switching diode 224 is turned on to form a tuned circuit '
20 for band B4 having the minimum tuning inductance including
only inductor -204 (discounting parasitic elements to be
discussed below). For each of bands B2, B3 and B4 base
bias voltage is supplied through-the-respecti#e one of
resistors 233, 235 and 237.
25 ' Due to the relatively wide frequency range of
I local osc111ator 60, certain parasitic elements assoc1ated
. with tunlng circuit 200 have been found to cause local
-oscillator to tend to oscillate at undesired frequencies.
dIhe_provisions for inhibiting such conditions will not be
30 ,.deséribed. ' ' _
o When band Bl is selected, as earlier noted,
'swltchlng diodes 222, 223 and 224 are turned off. with
the configuration shown, it has been found that in band
- Bl, the parasitic capacitances across ;espectiVe'ones of
35  inductors 201, 202, 203 and 204 and "off" switching diodes
.222, 223 and 224 cause a second, undesired resonance
frequency in.band B4 at around 470 MHz at which local
_oscillator is capable of:oscillating (in addition to the



25 | Due to the relatively wi de frequency range of |oca
oscillator 60, certain parasitic el enmengs associated wth geai &g @b&CUIt
200 have been found to cause |ocal oscillator to tend to osc % lat'e a

undesi red frequencies. The provisions for inhibiting such COﬂdItIOﬂS mb*f

not be 30 primaeyi,baésitesn ﬂmtﬁaaicyslﬁabsﬁaeﬁl yas enel rsanu&%adn;o .
swi t chi ng odes d 224_are tur uration
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respectlvethaesaphcﬂ&anoeuigﬁdbackxnetﬁmfk 2@31ahdcaﬁdlandn50ff swit chi ng

di od 222
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osci | | &ti n§apge edfdioscdd katian to bg-below the und351erAf$quanW¥|nary,

desi red frggeeaﬂcml@an%xﬁ@ is W Héﬂ@dtﬂytébﬁnaﬁ?_@h%mahas been found.
to be to se ectlveéy 1542 e.the ca ance f ck network, ‘which

ac)
condi t i onsCERPFREL S EWitghing rfi:b%‘lilﬂ :B':’L3sBe§¥eFB theit the 5
range of oemiltteki apd ¢dld detiorw dhetranessteor iOEQMﬁnﬁhraﬂléQI Wied |y, this

| iished ; ti t 1 de 133
et weon | NEABRFAERE” 08 ool i HRGeELErRing 2adnal 38, Korel el &
capacl@or the. andde BE 5mmtnhmngﬂdxqﬂslymajbysanoupbédttonzﬁlltehe anode
f tch i
Of PuL1 S Heflogie 13 biof d SUAAUSIALEEed LRI KOS Ui
return for SBUREsfENBRCHed GARACIEROY L3 ovi Ble E?tu§§|§P6r 105 connected to
the e”‘ttebaﬁﬁsb&%&ﬁh%b@%z@ﬁhfﬂﬁhti§3§> PoDAEd 1By réé1§ﬁb&cﬁb39 di ode 133,

e el b 0, i, s e LA LA TR Do LBt
capaclsancefbswmtehlnbed&udeemaauuiwn&meatchanﬁelransbahdrBlOis* The -
STLLPL Y ObAT8E R, AL OREASROAD 133 € NeqbARaSSn BRaPLdpall "ol ot 07
131 is coupled in parallel w1th ‘capacitor 109 to increase
the capacltance between the emitter and collector of
transistor 101. The emitter voltage 1s also 1ncreased
- 20 whlch changes the bias of trans1stor 101.

' it is noted that while switched capac1tance
network 131/133 inhibits undesired out-of-band
oscillations, it does not change the basic mode of
operation of local oscillator 60 and is therefor

25 relatively simple in implementation. In addition,

| sw1tch1ng the feedback in the manner- descrlbed above
between band Bl and the other bands, has been found to
decrease the conversion loss and therefore increase the o
overall tuner gain in band B4 which might be the case if a

30 value of capacitance between the emitter and collector of o
transistor 101 where chosen as a compromise between the
requirements for bands Bl and B4. Alongrthese lines,
switched capacitance network 131/133 has also been‘found
to extend the tuning range for band Bl which is

35 - advantageous in that it allows other de51gn constralnts to

' be relaxed. . S

Other:undesired-frequencies-may be-generated due
to the parasitic lead inductances of switching diodes 221,

A W



network 131/133 inhibits undesired out-of-band oscillations, it does not
change the basic node of operation of |qggal -escillator 60 a@% 81 yefor
25 relatively sinple in inplenentation. In addition, smntchlng ‘the
feedback in the manner described above ‘between band Bl and the other

bands, hatshm fzw:lnd?ﬁ@ 2pgleasp eé%h%ﬁ!ﬂ?rswﬁ&n' asa:h&mxb e%lhqrrﬁfﬂ{ée f a 30
|ncrease un I n_ban g e the c if a

val ue lof caé’aﬂ‘fa@é %e??é%ﬁg?aeagﬁt FV%FCQﬁBgcéF'Pg‘& g%‘*oflst h%t%t%‘fo 101
wher e choserf'ars" at@ cepcbudsethet peetidhe o€qtundgnicd rowi th@ods thl thed B4.
Al ong t hese £S o o o e n found
to extemjtt%é€€n|n ¥$§§§§g¥o§8§ f%gﬂ %ﬁ% Eﬁﬁeﬁ %g}éﬁigvgﬁﬁhgﬁﬁﬁ%gﬁﬁ t hat

it allols. otthe h%@q?gm%m‘é@neenog déogde Ra#ahes. beenhc foymdedior resent:
frequenci es graya Wéﬁeﬁnﬁé&aﬁéet L Rtg%hassh' Cth%aﬂ:.?'i‘;?) an?}ff_‘?}léﬁcy

smntchlng di_ode

21,
~ Specificall Pa'ﬁren * %ﬁ%ﬁﬂgv?ﬁytﬁelﬁﬁnﬁhmeﬂ-gmgﬂt&cf’@d R NGNAIRGHG di ode

224 is turnegbd o meemfudeftbﬁdﬁetbroneatoanaumhearclaeewdlamto t he
| eft of |nductor é 4 f tuned Ci t he | ead

rc
i nduct ance dt Ens?ﬁﬁnﬂs ghﬁrB?Eﬁ?1§1FaF3?%§&&ﬁﬂ$qshpedance
in band0B4, admés gimhwtmm]u&m:y 20R2dantdo208f etbi bel yoaplled time tdlecnent s

of tuning clgild el e Bor| Bhhaohal NING! 8EngR4vBRAe, NOLH A BAY AN Y

par asitic elenents, suc asli ti capacl t anc

i nduct ors 20tode22hddoes net egfeetapveam Hshpet: QHM &hecmr‘q:@rn lSd-"nd B4.

I'n other mrﬁmm@rb;ﬁaui@tam €6 0tRe 224 £H08E maauefctﬁctzbuelah HHeh

tHe/portlon of t uni C |t 200 to the | ef i_gduct,or ,204 and thereby
undent 1 ably SHISAATar L AL 1oVs CRTRL T PBRFERY: B0 FRARS 1051t allas

undesi n&d f reamsse undesiwred efréaguehcghresonhncesi altawhichi loeulosci | | at e.
Thi s proble@%§i§}%?g§iéa/ﬁg&agé&iif£¥epandsmttchlng netmnrk I ncludi ng a

-switching di
- This problem is solved by an aux111ary

bandsw1tch1ng network including a switching diode 271 %
connected between the B4 bandswitching control line and '
20 the B3 bandSWitching control line. When a channel in band
B4 is'selected,_the relatively large positive active
- voltage level of bandswitching signal B4 causes switching
diode 223 for band B3, as well as switching diode 224 for
. . band B4, to be turned on. This significantly reduces the
25 - coupling of the portion of tuning circuit 200 to the left
o/ 'of 1nductor 204 to the tuned circuit for band B4 (to the
- right of 1nductor 203) and effectively inhibits the
creation of undesired frequency resonances. While
-switching diode 222 may also be turned on for similar
30. reaons in the same manner by the connection of another
switching diode between the B4 bahdswitching control line
and the B2 bahdswitching control line, in the
configuration shown, this has been found not to be
~ -necessary. As a result, the extra power required to turn
35 on all.three of switching diodes 224, 223 and 222 in band
B4 is advantageously saved. _
_ . - Diode 271 is poled to allow bandsw1tch1ng signal
B4 tq_tnrn_on band. B3 sw1tch1ng diode 223 but to prevent



connect ed between the B4 bandswitching control l.ine and 20 the B3
bandswi tching control line. Wen-a cha in band B4 is.selected, the
relatively large positive active vol tagglal'evel of bandswi t P hi Qﬁﬂal B4
causes swi tching di ode 223 for band B3, as well as switching diode 224'~.f.¢or

?ﬁgd Eftlon A)‘?‘d%unl ng T rcuﬂqhzogbg@"j C%F%# o G g&;{d;%é@w:&ﬁ} I?gncen:j

circtit fordinde 224 (t cThecauxihiagy bnudswartcm.ﬁ)g aetweidkedlisel'y i nhibits
the creati %@Iudlé@'eé'é@ﬁtéﬁfﬂl#eaﬂgéeé%a%?ﬁe cfld. %révgéﬁfué"gug afe 222 .

may al so be tuyrne for sim reaons 1 n sane nehner .

connecti on B¥ SFPQ' tehirghreBtapdddipet ardn ishpoded hedadikawhi ng control
line argd t hearifsvebtelsind CﬁligsaIOBBrQb tura, ohnbtah‘a %nfévﬁ.lﬁcih S,

this has b fo nd nof t cess t he extra power '
rel:]ﬁl red t 5£0 :b%° 3ev8i{"éﬂﬁ oRi %5‘ iﬁd\%’é"é’ﬂ’l% d 222 in

band B4 is mhgbmsl fremikeing affe2ted bypbandswd taiHing kairgsad t chi ng

| B4 tgyt dj,@d b - - 10 -
SRIC%\ngl 981 anggfv%}?c I'n na?hgé{awg?n Fgr ﬁ}%&gs gﬁﬁng@%\ﬁ]tﬁﬁ ng di ode
224. The Mhliér@ﬁ%ﬂaﬁé&ﬁt%hnﬁg hﬁt%rﬂeaﬂ-ssdl ol controls ke hi ng di ode

273 cqmecmaswﬁafnﬁsglaft@eagé Jeaﬁea%s%umscoggw dd tgyyl i's poled
to allow 5, I’%g SI nal B3,tqQ turn-on swi.t chi ng di ode 223

but to i sol*&t ?h%OBBIB ﬁB?WFBﬁFNg"@oﬁHeolaﬂqtﬁeq-r om bei ng
af fected by bandsvm tcSnmge sdpodés B371 3hd 293! dsblatelrdpaditolf aippdes 271

I t t h
bndow t ohiCiyorie (5 4 Se cOhErbl 1indR0 B°Tabee Mhuidia FoR Sbon, age
40, i ndeper?ﬂ&tll%/ qanneeted oimeshust neithi cdpecitorard321® ieswbdiee it

capachsor 43 dilsdRdritfe B3 and B4 control lines, a large.valued resistor 275

s connected in shunt. w th capacitor 243 to. enabl e it 15 to discharge.
| Normally IOcapalc:lr.t.ors 242, 243 and 244 associated

with bandsw1tch1ng diodes 221, 222; 223 and 224 are all '
chosen to have relatively large values (e.g., all may 'i
be 470 picofarads capacitors) so as to have negllglble' '

20 impedances throughout the frequency range of local

' oscillator 60. However, one (or more) of those

- capacitors may be chosen to have a 51gn1f1cant1y lower
value (e.g., 82 picofarads) so as to 1nf1uence the
-frequency response characteristics of the band (or bands)

25 with which they are associated. In the configuration'

' 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 osc111ator 60 '

S accurately track one other in response to- the tuning _

30 voltage throughout band B3. Unfortunately, this was found_
to have an adverse effect of allowing the portion of
tunlng circuit 200 to the left diode 203, 1nc1ud1ng -
inductors 201 and 202 and the associated parasitic _
elements, to introduce undesired frequency resonances when

35  a channel in band B3 was selected, despite the auxiliary
bandswitching provisions described above. However this

- was remedied by,changing the value of resistor 235 from a
relatively:high.value (e.g., 1000 ohms)'to a significantly |




Normal | y capacitors 242,243 and 244 associated wi th bandswi tchi ng di odes
221, 222, 223 and 224 are all chosen toJpnve-relatively Iarggcxaéyegeie g.
aII may' be 470 picofarads capacitors) so as to have negligible 2

|npedances ‘t hroughout the frequency range of |ocal oscillator 60. However,
one (or norelowert wadeec @aqg 1,033 0reshniee) Chartels tsohavton wiybibecant!y

charadk ori ot PEuRrpeied b AliNerthd it 'Yl E0 fae Felp Vel 0ER8 oo
In the confiyalae of §h®ﬁ¢1ﬁqrsM%9&(andiZﬁﬁukeﬂﬂéht%ﬂ@hpnsefahedsaLue of
capaci tor 243h&%hhﬁ\é%'ean\é@1 qu(ﬁlé%.ngié‘&gﬁééjsl Otﬁé‘afﬁégﬁ? Eo?efjaﬁ?écafts

of RF stg io and qua oscil |-at or accur at y trac

response>to t-RE3AURERS ﬂ-@tmilcﬁocva(}'@scllﬁ% REfEctivelyrinnghuny,
~this was fouwdthochpaeitioradasy %@fﬁlﬂﬂ‘l tHe %éﬂéé‘%éﬂ&ﬂ)&ﬁiéﬂ%ﬁf tuni ng

' t 200 he- | ef: di duct and 202 and the
gls;gg: ated p%ﬁggll ?-'P s P@S{e%ﬂ’? %[%} ‘i nt ) e n 5 tg"ba e%c?/E é@%nances
when 35 a phatden iof HamedBTiwasiide|200 d tdfspléﬂ:tche mdudter y203

bandswi t chi ngagr BYkdl 283 R e Phed G WY ?tcn%]ésv@étrﬁ@%%gﬁicg

changi ng the val ue of_ resistor h~val tué g-, 1000
ohns) t&0a shpAesizes: resonancesswheay 3 shanned yin (bza BR30sohnms). This
sol ution wl kebecteder stood by considering that due to t he relatively Iarge

val ue of capacitors 206 and 236 470 i cof.ar ads whi ch_haye
negl i gi bl.e i npedances | The, pu %PH§QE@%E?' qﬁa%sosq 6?1138 or 60,

resi stor 235takenf feom thley emiwwtoﬂmtwammﬁ @oLRA43 el vt puthe series

o oo oy "t SR8t ST BCRY) B E A o, B 1 Wi g %%%Ees%@f reduced
to the pdi nt threnghi a goupling icimaydic 8010 inalutlisig el veboage cdividien a
channel in bgng BRq & eapacitdr 520 .0UMle PR LghLlabropstdiator 60 is

oscillator 60 is ¢oup1ed to prescaler 70 through a 3
coupling circuit 400 including a parallel tuned circuit
410 and a capacitor 420. |
20 - Parallel tuned circuit 410 has special _
significance in that it accommodates the desired input
frequency response of prescaler 70 in the following
. manner. Prescalers suitable for use in television tuners
such as the CA-3163 integrated circuit available from'RCA
- 25 dorporation, Sommerville, New Jersey, typically have an
U/ ~ input sensitivity which is greatest at some middle
- frequency and poorer at lower and high frequencies. 1In
addition, if the local oscillator signal has a relatively
low amplitude, as it may be at the lowest frequency
30 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 lockedlloop_to_which the output of
the péscaler is coupled. Parallel tuned circuit 410
35 solves this problem by pfoviding'a transfer characteristic
(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

i
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taken fromthe emtter of transistor 101. The output signal of |ocal
oscillator 60 is coupled to m xer-50 15 through a coupling circuit 300

i ngluding a vol.tage divider 310 and a capacitor 320. The output signal .of

" lotal oscillator 60 is coupled to prescgper 70 through a cqug% ggicuut
400 including a parallel -tuned circuit 410 and.a capacitor

Paral | el. tuned circuit 410 has special significance in that it acconnndates

t he desi re(fnequﬁndxes]uermq“aecmp]stshf thisscahauctdr @iihadd! | ow ng

manner . sion- t ers uch .as th

CA- 3163 i nt egﬂgﬁe ﬁs::lir]%:% a{\:'/'gllc“la %kg?%% %& 35¢ € 3[‘1 d.’desonate

Sommervi | | &t e BRecend hqmmic!:yfmwenqy» npue.senoct Mﬂz,y ofithe i s :

greatest a a p tol 0 h frequenci es.
L cEe dgéﬂfaiaf%?ﬁal B0z | eﬁéfiﬁﬁi 2, OWBeg ag&%})}g

In addition, if the |ocal, osciTlator si as.afre | ow anpl i tude,

as it may Gapaciter EEENS TR LB%E?SB‘QJ-C Ehﬂﬁnéﬁpaslf}an%aﬂlel 2, and a
si gni fi cantingreeot mmnlpaﬁ@rm@neaénnéeeearEési!s%rmww&dﬁb'ﬁh

respond to.t nd C ere settl ng the operati oh of
t he phase P@é’%@d‘%ﬁ€ éhq ‘g&bg Lp]i:? PEt §@g|ugp%y rangs &F

Paral | el tdoedlciosiilatidxr #0. solves this pr obl em by providing a transfer
characteristic: (i e ratio, of,ou vol tage tQ,input yqltac e) whi ch
is |owest at the seco?ﬁgI ?%ﬁltsf?'%‘dggﬁé t?oF%Rsnﬁé-P%aPP\ié ind 202
MHz, &éd hlaﬁM83a'1, Ibﬁ\b‘?l&?ﬂl) rwiyheh has- a2€escription sim:.lEﬁEAtSﬂ 981

frequen0| e T ngﬁlft itor 413 of tuned
circuit 410$thzi‘rtecb osen t e}éécl)é'\g a hgigg%%ﬁ ?‘%@ﬁ%& frequency, i.e.,
202 MHz, of the local oscillator signal for channel 2. Desirably, 5 \

capacitor 413 is the parasitic shut capacitance of inductor 411. Parallel
connected resistor 415 tailors the bandwi dth of tuned circuit 410 for the
frequency range of | ocal oscillator 60. Reference is invited to co-pending
. appllcatlon : ' -



"0 8604837, (2171870) which has a description simlar to that of this
application but different clains. - 13- * RCA 81,981 CLAIMS: 1.
Jn ajtuner:, apparatus conprising: a variable capacitance elenent; first,
éecoﬁduand third inductors coupled in 5 series in the order naned betmeen
sai d variabl e capacitance el enent and a point of reference potential; first
switch neans for selectively coupling a fitlsd- point bet weerRGAi8lL f98kt and
second inductors to said point of reference potential in response to a
first 10 bandswitching signal thereby coupling said first inductor and said
variabl e capacitance element in a first tuned circuit configuration
correspondi ng topafTMsst frequency band; second sw tch neans f-or selectlvely

coupling a 15 Second poi t mee said second .and third i,nductors to said
point of reference potenti eqﬁ?§¥§§ﬂﬁnﬁPWRﬁﬁﬁ$Mchlng si gnal

t hereby coupling said fi rastvaaridakslm:mﬂ:acichancy lemkrtsi d vari abl e

capaci tance elenent in a d all dfng
to a 20 second frequency % ﬂ 1 ower gf#etq%%r%%% an sal dQ‘TO%r}I]t eqsegguency
band; cont 5ol mexies dn dheanden rmesl fhetneem Eadst srariabidswi t chi ng

signals i ndep‘e@i@ﬂdﬂtﬂfeé"@ﬂeﬁ&iﬂ"@n@@ p’&ir?c dfMte fltbnce potential,

~auxiliary swtch.-neans fq selectlv y cou ng sal d secqnd t bet ween
sai d second and third.in SWiF ?ﬁséi§Q§i¥éi¥[éﬁ ing &,

Lesgon_se th_o salf_d.zfstlr goilrn detiwedn Ilgli‘ii mswaﬂwtsecﬁﬂmdndimcvﬁsi teecond .
o ar et SR e, P Wb e o A o
bardswi t chily dapdswitchineisignal thereby coupling said first
‘ inductor and said variable capacitance element in a first
tuned circuit configuration corresponding to first
';frequency band; _ :
second switch means for selectively coupling a :
15 seccnd point between said second and ‘third inductors to '
- 'said:point of'reference potential in response to a second
' bandswitching signal thereby coupling said first and
second inductors and said variable capacitance element in
a second tunéd_cirCuit configuration corresponding to a
20 second frequency band lower in frequency than said first
"frequency band;
\ , ' | - control means for generating said first and
| ' second bandswitching signals independently of one another
,one at a time; and :
25 o - auxiliary switch means for selectively coupling
. said second point betwean said second and third inductors
. to said point of reference potential in response to said
"first bandswitching signal without affecting said second
. bandswitching signal. o ST ;\.
30 o s e
2. 'The'apparatus recited inﬂclain 1, ?wherein'
. said auxiliary switch means includes means for
preventing said first bandswitching signal from being
.. affected by said second bandswitching signal.

* c L L L] *




- affected by said second bandswi t chi ng signal. 111111 11111 11111 11

111111 * - C L M S koo L14- RCA 81,981 3.. The
'ap%’;\r atus recited in Claim2, wherein: said first switching means conpr4 $es
rst switching diode and a first -8&pacitor coupl &AL ,98Li es betweer"

sai d figst point and gai dmﬂﬁ &bp Qf:a{:ﬁse!i:%‘i%eﬁ 3% Qs 2,1 uererder

named, said first band tc bei ng coupl ed t.,0 the ]

bet ween said first svﬁﬂ%lﬁb’: Eﬁblgg B%Fi'\% g’a’r’% second

swi t chi ng m&r&wrdmaaﬁeoﬁnﬁmw ehp?@:.d:oddewpled smosenaes f

capaci tor. ed in s S et yeen .sal point o

ref erence &&%ﬁ?’hlsq t#kr%%de?lﬂ 3?& 3’“&1)80# rﬁoﬁ?&gﬁﬁ?%h means

cnpri se$ apiotexitiizblin i tive dopderf namedupslau.g. ﬁn#ﬁ ibandswitichinghi ng

signal to Ugd ae n d 15

second cap%?'l rl Igé]fg&ssit‘\fl SO atlon gm%abel ng- po ée%(gsi%'?hg%l?%gl d

. second swi S qscrbw@ecan@eaaa-@ Edwstccapagitard first switching di ode
i s caused to CondUCt gaig%ee_aaa %9:1%%'h(1n§' Warﬁa%ﬁﬁdﬁi@eéﬁ Selista but
said first sgn t.chi ng l,0 not - cat e%t Ct%r Léf vﬁea'r ﬁ‘algr}eecsond 20

swi t chi ng FW&ERINg éﬁggdapg Eoﬁﬁﬁ&“ PRSP SRS b S0

bandswi iohbetwidethaaid asecondopdihendnd stsﬂmcpcmmadf e ferencel ed to the

- junction betﬁeﬁ S d se nd- s§ntch| nggd and sai.d second capacitor - -

“through a ©PbRET ’ ond i.sol ation di ode being

pol ed so that said sesai:di auuui:dwngvmbd@ans msweste évmtuwlaﬁl@!esponse

Lgnggwdtiﬁfaég%(é%)%%é%?? L-,QE?f ef:?:'#(?[% sal: I'r st bandsvm%togﬁlalr% ~

~ signal. 30junction bewesnesapgasssegdr 6&41{1-'&!11&49 4p Rrdi 8814 ai m
further ysngleunt cdpdeitods, | Bdiat Q&r%@ﬂ's%iaﬁi&?rdﬁd@%é\fﬁg peidd
: . so that said second sw1tch1ng diode is caused to conduct
when said first sw1tch1ng dlode 1s caused to conduct in
response to: sa1d f1rst bandswztch;ng s1gnal but said first i
~ switching dlode is not caused to conduct 'vwhen said second
20 switching diode is caused to conduct in response to sa1d
second bandsw1tch1ng 51gnal,_. _ :

. said second bandsw;tchlng s1gna1 belng coupled
to the Junctlon between said second switching diode and
said second capacitor through a second isolation diode,

25 said. second isolation diode being poled so that said
second switching diode is caused to conduct in response to
said second bandsw1tch1ng s1gna1 but to prevent said.
‘second bandswitching signal from belng affected by sa1d

~ first bandswitching slgnal. ‘

30 4. 'meapparatusrecitedinanyprecedmgclam ‘further
'including: :
a fourth indnctor coupled 1n series between sa1d
‘third inductor and said point of reference potential;
" third switch means for selectively couplxng a
third point between sa1d ‘third and fourth inductors to
said point of reference potential in response to a third |

* [ L L] S *
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third inductor and said point of reference potential; third switch nmeans
for selectively coupling a third point between said third and fourth
anductors to said point of reference potential in response to a third
-15- N - . RCA 81,981 1 bandswise¢hi ng signal timgelss ,e@ipling said

first, second and,third induct and.sai d var. cap nc nt in
a third urkﬁnaFY’(’:EFPIBGnﬁlﬁagt i%’r? é"é’d’@g‘tﬁr?% ﬁe%li ﬁ#ég fg?fg%%?; band

| ower ’?dn fr%ﬂdeﬁh!rg.hgdemW said mmi%e t:capiathatTd:s;ﬁfbgaeatulsl t
recited in {ai or sgillate
coupl ed to 1B 8ai €grt§ﬁ€é 4%? am§§¥¥iyggél saJ é@% égggoﬁd and
third i nducthizd Erquleacypbansd azpwem:mmcfnem@myn thapesaid segerd

anplifiesg i | .ar transistor having a conmmon coIIector
conflguratlgggaﬁgﬁcﬁig ase 15 el ectrode coupled to said variable

capaci tance elenent and said first, second and third inductors. 7. The
apparatus recited in Cgai ng Vﬁ@ L e ' ds S ng jbgsa

i nductors and said 20 vanzﬁ%e& é%%%?%iﬁ%gc%?%ﬁe% gggagoébled in series in
t he order ndmsdudiegsai d base el ectrode. 8. Apparatus according to claimb5,

6 or 7 further conpri Séxﬂﬁhﬁ?.@.{lﬁé@%Eﬂlé’@réheté”BEbi!I.%té”éoﬁﬁi@ﬁ”%bve 25
to the cpmtrol, ansaggr preventing the osci]lat §mOSCI lating .in a

pr edet erm n&d18 SHERERt AR oFaé §1b8hdsSPSORY ected |
by the cont and rokansd ihddbtorsng circuit substantially as hereinbefore 30

descri bed mnth reference to the acconpanyi ng dramnng 35 * C L M
S * 6. The apparatus recited in Claim 5 wherein:

- said amplifier includes a bipolar transistor
having a common collector configuration with its base
electrode coupled to said variable capacitance element and
said first, second and third inductors.
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7. The apparatus recited in Claim 6 wherein:

said third, second and first inductors and said
variable capacitence element are coupled in series in the
order named to said base electrode.

20

8. Apparatus according to claim.S, 6 or 7 further
- comprising means coupled to the amplifier and responsive.
), 25 ¢o the control means for preventing the oscillator from
oscillating in a predetermined one of said bands when

another one of said bands is selected by the control means.

9. A tuning circuit substantially as hereinbefore

30 deecribed with reference to the accompanying drawing.
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