*1- 1 TUNER FOR A RECEI VER - - ' 2171869 The
present invention relates to a tuner f.or a.receiver and conce a

ierm nation arrangement for a m Xxer of the t uner. AMe exanpl e
of the invention conprises a doublsi-5 bal anced ni 282 ch reference
' de Rhereinafter by mﬁé H’péﬁls desirtable to use a

doub,,y bgl anced m xer i v ~uner because of its prgrie'?tjlgss gf
i nhi bi ting the i nfine oregpentsirvephionezelateg th@ tungyuformd receiveni &id i ng t he
gener ati on OfcohBua 8B AUERAY 2ARRBRGT For HRBRIPEEARG taferdr ¢ due To

t he bal anced con- uraiion of a doubly-balanced m xer. Wen receiving
si ngl e ended mput“%%b}% atjvesexannlg @f $hgnHiventian: Fomerd spefa Aeweldd to

'si gnal gsounGhalascd@hiker’ @6 WM erdfieRence $5NEHAR KR HaBid By Way Scedanpl
~ended or dlfferentlalﬁ%% ?@_lgnal i s provided_ for each input SI nal . The

output signal of tifel ] 50 ysg, 3| 4l vt anqs g HERE 4R 3 ¥81€wo bal uns.
It is desirabligidmw timélml'ﬁa&tﬁd bf i Dﬁpdi‘héél@fnimﬂblwddﬁ théénout signals

CTanal of e nrahaapeBeE B0 Bk o Do eGP SR RTER bl
produce di st (ﬁreqmcwmmgemkamw poopeiritiepl eme ydueo hp direnbalanced raon- '
~speci ficapl Y.righi8chNEs gu&&lglgslg&gﬁke@gem{n xer contains both sum and

di fference fre uency conponent rable to provide a ternination
net wor k whi ch exhl"bivtlsrﬁé"%ﬁh@@@r paded: inpic gignadsofi ehe Bumgnsiamalsot h

the sum and %ié&réecﬁef%ﬁenééde%%%afojﬂéﬁﬁ&ﬂt a- bal%nf‘dzabbﬁveﬂtﬁhé d equires
a relatively conplex_apd therefore exPenS|ve ‘network. 1t _is herejn

r deogni zed t F3R9YS signal tga dogble, ended prsdifferentdaleinput signaln t he
sum and di ffeeepmlaé@wneacmmﬁmemlar me/enypjtael@:mr tf i thef npxgrensy and

t he cal S tune pr.ov a d| fere ce fr enc
corrponen?'g)vvm cﬁgﬁg %E gﬁ%m oF c‘h"gnhg ]t't ]qu%?heynom nal
| F frequency tmmateuetherqumutopfn@momm V@-ﬂl)u‘bh? characteris%¥ac can
have 2 very, Ainfdaddiofuenb B1uRPSH Wi deqiidhdy PAAgACEL LHR | e

i nvention, the termnation network sinply inc tor and a
resi stance eladtut rsianal .ofathe mmmq QH%W%almP%dMEeCH&FEéFShFﬁ iC

lﬁpedance of JHITHIWRU14008RA! €8 prodtices Aittidraeion Neawsing! ufitvahited
20 frequency components. More specifically, since the output
signal of a mixer contalns.both sum and difference
frequency components, it is desirable to prqvide a
‘termination network which exhibits the characteristic
- impedance of the balun for both the sum and difference
. 25 frequency components. Generally, this requires a
.relatively complex and therefore expensive network.

It is herein recognized'that for use in a tuner
of a television receiver, in which the sum and difference
frequency components are very far apart in frequency and

30  the local oscillator is tuned to provide a difference

.~ frequency component which is the same for each channel,
"i.e., always in the nominal IF frequency range, the
termination network for a doubly-balanced mixer can have a
very simple configuration. Specifically, in accordance
with the invention, the termination network simply
includes a capacitor and a resistance element having a
value substantially equal to the characteristic impedance
‘of the mixer connected in series between the output of the.
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" ref-erence to the acco

-2- mixer and si gnal ground for the sum‘requency conponent and an _
I nduct or, capacitor and a resistance el ?ment havi ng a val u##_t_)ét_a Lally
equal to the characteristic inpedance of the m xer connect n-se S- -
~ between the 5 out put- of the m xer and signal ground for the difference
frequency gogaonghls off fd " %ﬂ& gok the SRRCErAhdrby G5 ail ey
shows the 3BHeR® |1(943!¢'@1i)r é@@@@t@ﬁbéﬂﬂ@nﬁe@ﬂmcm elenent\having; and

FI GURES | agag@ihle %@E&ﬁaﬁﬁ&ap é SEB! &heCk ﬁa¥§§%§@
characteri gtlc"alaﬁseful unde?%ta%glaﬁ €B %hb g?'fr?gnt own in FI GURE 1.

15 . impe TR RE | §°§Hgﬁﬁe§ i® &@rdies hekwgen ckhe ynj ng VHF

br oadcgst andpua:bloet' (tl]ﬁiﬁﬁ:ﬁe:ﬁr‘&l&ll'Elbn&adGQQHn@%?@'&e B FeveRte
exanpl e, g e&?f 0 th%ﬁf)mted States, the tuner is capable of tuning
channel s f5F BFY: 7 'b?r&YUre carrier and local oscillator frequencies
20 are.specified i Thehcdrnvwentivwmowiibl be Hékbribed iRF gHdi¥erx MHz)

15125 dethifiyity referaice t§7e8g acoempanyidly Briding dn o571 %0

B4 whichs - .463. 25 -~ . 317-509 B5 ..  471.25 - 801.25
517-8¢g It will be apycmimtedshéds thea éha?n %&H?ﬁﬂf’ £hagnel s of
t he | ow VHF pbrqgadcast. band (? e., c anneF (Hé%& orresponds to

channel s i gRodament, & ithe Rresept kuvent Eaﬁd @&S‘e band; band B3

corresponds to channﬁchREsfmaremmlnbnshaﬁrgrapn&bdmﬂte?féﬁenbseﬂﬁﬁsband
channel s i n.t he hi,gh VHE broaqlc:a and 13), and channel s

in the | owBf i'JB‘PF cs qharag) ﬁcﬁa ?s%ﬂan %‘@F ing th8s to W,
channel s i embbdifignt showmiing PIGUREN1of t he super band cable band and

channfés in the hyper%aﬁc%ﬁa béganneﬁg ?ggg&Bg %%ﬁe%%%qu? {&gpagggl S

in the UHF br oadcast
tuning VHF broadcast and cable channels and UHF broadcast

channels. - By way of example, for use in the United -
States, the tuner is capable of tuning channels for which
_ the RF picture carrier and local oscillator frequencies
20 are specified in the following table. -
' 'BAND ' RF RANGE (MHz) -  LO RANGE (MHz)

Bl - . 55.25 - 83.25 = 101-129

B2 - :91.25 - 151.25 137-197

- B3 . - 157.25 - 265.25 203-311
25 B4 . 271.25 - 463.25 © 317-509: o
'BS 471.25 - 801.25 . 517-847 “

- It will be apprec;ated that: band Bl corresponds to
channels of the low.VHF.broadcast band (i.e., channels
_ - 2=6); bandﬂsz_corresponds_to_channels in a lower .portion
30 of the midband cable band; band B3 corresponds to channels
in the remaining;portion.of the midband cable band,
channeis-ingthe_high VHF broadcast band (i.e., channels
. 7-13) and channelsfin the lower portioniof the superband
cable-band; band B4 corresponds to channels in the
35 remaining portlon of the superband cable band and channels :
in the hyperband cable band; and band BS corresponds to
-channels in the UHF broadcast band (1_e., channels 14-69).



=3- The RF signals received at respective- VHF and UHF inputs are coupled to
‘an RF section 100 where the RF signal cor%espondl ng to the SWM
#s sel ected and coupled to a nmixer. A |local oscillator signa a
reguency corresponding to the selected -channel . produced by a | ocal '
oscij kator section 300 r g0 es the.
sel eJt_l;eed RFE si gnal and#‘% oca 0SCl %éc?oﬂé;‘?gﬁgl Q?SME uceggciocr)%f%
si gnal havi ngﬂgumnn@Sdampemmefd étRueiﬂyREoﬂ%hnnnleOTWhemﬁ e RF
signal of m xegng90 bi' %w 0 egu_.q@gt t he
g Fre Oor eac ctﬁsa]mn Feidcted ?Fagﬁgg i -

| ocal OSCI||at0r si g IS contro So t
di fference. f?@ﬂuﬁﬁh‘? S@rrﬁ@n@ntmll"'seﬂﬂ t‘helm%b‘aﬁﬁlela'FPrSEéGF’éﬁ- M’\M ch,

for exanpl e, ai frefaeheiyt %@rgeﬁpiﬁmdﬁh@pﬁ oméméeiéc’eeameaazﬁéla ofuced

M—Iz and has sound.and.,pict ur. rr|er f.requ es ai Ygﬁ d 45 75
Mz, respect$¥ef"yl Colc 08 %5 AR gfl@én'}?o?‘ §8rFPHF?

;or cont LOl 1200.t hMikeri 2900fcdmbived ithe 196l ectiedoRRI signalll and t‘lfs:t i on

00 in the v S er

Goubl v- bar ani Gl oBRLLY ke Bs i ko Froguce an autPhERiGAM hebing

and bal uns 2gumaaud2dd fiferense, dnequency compdrenhsed 'll?hean@ltlmttal

| t | ' 2
aopl oot on FH08AL, BF KEBRTAF 4 depled NS IFCpesrical R0 The,

210. Each ofreduensy.ed ’}:RFar]nd?iﬁPe%lQWpﬁ%%an fors preh whannel o1
and 222 and 28lcefitrdiled goPaMdtyalhe d!’ﬂf@'réﬁ@émﬂréqﬁéﬁe eofpohedt

s or mat | 8 bB: hBenPAREbEN I 1 REFRLPR EhcnbirRyufos, SKamkdame

?ﬁlr glrjlced ( doimal thenvUadkteduiSpates s smsrmxﬁﬂﬁely BéEtween ad md;aﬂam 220
bal ung g%ﬁéaéég F@%@s@q’%ﬁ?@% ?%#g%’é Qg?hﬁ\eég}g%o%t Cj} cf)éupl ed
from bal un ZQBZt anir45e75i MOG&W@Hm nEheocogventionadr KWONgto
be descri be?cbﬂtgégaPEEtQQha g’ ﬂé"’%u&f‘sf&fréﬁirwhﬂgoi&?ﬁét ki %%@133 |

.of diode br rovi roma source SItiv
through a 't SSGFtQQBa oﬁhéndetllm]f Aseiblates sect:.on 300 in the

various bands is not shown.
20 ' Mixer 200 is a doubly-balanced mixer-including a
diode bridge 210 as the mixing element and baluns 220 and
230 for converting the single ended RF and local oscillator
signals to respective pairs of differential signals for
application to réspective pairs of opposite corners of
i 25 diode pridge’zio. Each of baluns 220 and 230 includes two
- pairs of bifilar wires (221 and 222 and 231 and 232,
R respectively) wound around a ferrite core and connected in
conventional fashion as shown to provide a 1/4 impedance
_ transformation between the unbalanced (single ended) input
30 'and the balanced (double ended) output. RF section 100 is
AC coupled to balun 220 through a capacitor 240. Local
oscillator ‘section 300 is AC coupled to balun 230 through
capacitor 250. The output signal of mixer 200 is coupled -
from balun 230 to IF section 400 through termination -
35 network 500, to be described in greater detail below.
Bias current for diodes 21la and 213a of dzode
brldge 210 is provided from a source. of p051t;ve voltage
. +VB through a resistor 215a. The return for the bias -




-4- current is provided by balun 220: Bias current for di odes 211b and
213b of d| ode bridge 210 is provided th.rélugh resi st or 215b %%gmdl ng .
fashion. ~ It has been found desirable to bias the diodes in or ar

. sat uration for 5 more |inear m xer operation. DC bl ocking capaC| tors 217a

26 are ““mgm? "‘ﬂ?"‘g"e" mﬁ"bﬂa"‘gg ) LA ouBRaNt) 102 FrdRs

~ are cquphe 4/\‘@%1 t aslia
respect i ve%é‘ h a BIB\O ¢ & - previded,throyghe
e 1o L Mottt hos B e e o oo zﬁiB"“"“gB%@“" **’é?‘s‘%”d

a fromi
prevents t%%{agelﬁégée%g Elé?%{ e 40, R% iRFRHi S ?ﬁ%Fétz-aPnz and |
di ode 313bmoremligienr wixexr coperatjomund through the 15 . relatively |ow
DC edance of w ndigy a v
COI‘:‘gIS)pOI’ldI ng manner to am?g Eg?;%%.%ﬁ?%?f’)%{ %3]%%5% Hﬁgcblﬁvaﬁtd
219b, al soPRGF ngp m%d%mc freguengy arange aofembkeni: 24:0,200,

revent tharleC et ai8akk0219f and at
Phe juncti on C‘E;I%%lﬂaégﬁ 213% f?&%a Zdlhrfl ﬂ%%ﬁ%@&@goéé t hr ough -

the w ndi n§® yFeSRECchlYe LY, | kenPSpdsal c#hQiOWybbaﬁaﬁmfa'emtxer
200 tDOpr opathsan Mﬁnwtspécgtﬁcslm T,a&"apddﬂtdﬁ e d ﬁﬁeveﬂﬁ&ﬁﬁh d

frequenc onent.s S de |ra that l.uns_220 "and. 230 be term.nat ed
in ?rrpedang’gggn&t“aﬁ s%"?) %%e G B st?aliﬁf"%ttnt" UERGng the
“out puts. -Thags lcfum:ﬂnmsmaimﬂeﬂwlnlhvaml @18 axidirdlés ! pBéventEpagrnce

R seott onbRoyexEheRd Heviiciad Tac"cly: SRAUTE df s Reor ‘ER5BR0R dnoca

inputs of 8apdes213d fivew heingshshortedy toxignsunduthxoughpthences

bstpgt o
ohie. Tond TRERtIvely Qv DeRipedantersY Wiy 220 BE WltEn So8 of
bal uns 220 aaeczsore%m Bexves pin. anseaamoamgammexy tQual to four
times the dababawzdzqh&r actRy i1 66kiABCLAPABI tdrS 1212@9 2198¢ |atter

~1's achi evab e to negl Rﬁbc}f(é nﬁtﬁgaarsxlcgcgnaémyplfreguelr?c; -.range of
. mixer 200, prevent the DC voltages at.thenjunctzon of
20 diodes 21la and 213a and at the junction of ‘diodes 211b
and 213b from being "shorted" to ground throﬁgh the
_wlndlngs of balun 230. | | .
e For optimum operatlon of doubly-balanced mixer
200 to provzde an output signal substantially free of
25 unwanted frequency components, it is desirable that baluns'
220 and 230 be terhinated in impedances'matching those
presented by the balun at its inputs and outputs. Thus,
if baluns220 and 230 have a given characteristic impedance.
for thetunbalanced configuration, e.g.;, 50 ohms, it is
30 desirable that RF section 100 and local oscillator sectzon
300. connected to the unbalanced 1nputs of baluns 220 and
230, respect;vely, exhibit output impedances substant;ally .
equal to the unbalanced characteristic'impedance, e.g., 50
bhms; and that diode bridge 210 connected to the balanced
- 35 - output of baluns 220 and 230 exhibit ‘an input impedance
substantially: equal to four times the ‘unbalanced
characteristic: 1mpedance, e.g., 200 ohms. . The latter is
achievable to a good approximation since a typical diode

RY.



*5- bridge exhibits an input inpedance of -approxi mately 200 ohns. For the
~ same reasons, as stated above, since the output of m xer 200 is unbal anced,
t is desirable that it be termnated i mSm inpedance subst aREATBLYS8S0a

o the 5 unbal anced characteristic inpedance of balun 230 throughout the

‘frequency range_of the, oyt put signal of m xer 200_for both the_sum and
di f flepence RELASACHXBIRIERCADs 1DPRts impadancs, (6 aPRFOXLNALRAYi 8R0net wor k

-t500-_1_0_t_ ~ ohms. Fb“er eakmdmﬂsb ! Faﬁgsmwte&?vdxféﬁneacuerequency
erm nati on po cou e ut, of .m xe

secti on 400 'g‘hﬁ“é s Qﬁ'ﬁﬁﬁl BP@ fen é'\t{\'ﬁ’ﬁﬁ' ‘f LY %‘?ﬁ%ﬁa‘Pﬁ etlé'fnce
freﬂueﬂcy c?ﬂponenmln&te&elﬁBan dmpmdancqyzﬂbsﬁanti&&lﬁOéqualtho tggg Bor
“each ¢ ne ction ue -
Cothe thns nptbefanctl EBaRaiE Weid Dadfing Mr b dlud 360 00
conponent t cthwronaghontpthe; Jneauermmma}lqewcni:cme aplswu'ess;gma efrcuit,
consisting qfjedy 290? EBEIUBB% thé 2%k W@fff&feﬁé@ f‘fé&ﬁéﬁ&yat a

frequency substanti ual to the center freguency . 44~ MHz, of the
passband of" ‘F‘P‘“B%??"Eﬁ 40 hignds; thes WW%H’%&?W@F&%FSP&EU@I'FRO)
subst anti.-al Ispg@gual to the unbal anced characteristic inpedance of balun 230

connected 25 in series bet en_the output_of Jmxer.200 apd_signal ground.
The ing of IF sectloﬁ RE100, RELW, (§Q4M§?%i%9?%naoalfﬁsg?ﬁﬁgd
chrcult and - frsquency5t5rm1ﬁhtionrpum;munnsxndﬂdnupaeaebetwednnthe
character.i st t t 519

3corrpr| se th A@Fﬁ&emﬁ u@lgégjgggc &III‘EJF SECTIOn %‘E) éﬁeés%{ul“eé Fﬁg
ciltouit not tﬂt@lnatagnlDhetlpnoéaﬂher with resistor 515) the desired -
termnation for the d'é%ﬁ&@”%ﬁefH@Tfﬂf@hdé”ﬁ¥§ﬁﬁ@nc§U&cﬂbéﬁeﬁﬁeofnkﬁethe

sunt and .ot her unwant ed Trequengy conponents fromreaching IF section 400
35 15 outpptcgignall 9&@#@& diferidie SARRNERE s#cbhe anngde

signal of mies, .20ﬂtlfsaamwa§=mwml%dwﬁassb@d éherpugestibhe400
frequency<ﬁdthe 'Qﬁﬁéttﬁhgﬁg o @%i osclllator section 300,
- difference frequency component.term;nat;on portion 510 |
simply'includes-a series tuned circuit, consisting of an
.20 - inductor 511 and a capacitor 513 resonant at a frequency
substantially equal to the center frequency, e.g., 44 MHz,
of the passband of IF section 400, and a resistor 515
- having a resistance (RO) substantially equal to the
unbalanced characteristic impedance of balun 230 connected
! 25 in series between the output of mixer 200 and signal
ground. The input of IF section 400 is connected to the’
'_junction of the tuned'circuit and resistor 515. This
arrangement exhibits the impedance characteristic shown in
FIGURE la. It is noted that resistor 515 may comprise the
30 input impedance of IF section 400. The series tuned
circuit not only establishes (together with resistor 515)
the desired termination for the difference frequency
component, but also prevents the sum-and'other'unwanted
_ frequency components from reaching IF section 400.
35 ' Since the lowest sum frequency component of the
' output slgnal of mixer 200 is approximately 155 MHz, i.e.,
the sum of the frequency of the lowest sideband component
of the RF picture carrier and the frequency of the local



of the RF picture carrier and the frequency of the l.ocal osci |l I at or
signal for channel 2, and that is nore than 99 M from the hi ghest

si deband conponent of the |F picture cafrier, sumfrequencﬁ%’@bﬂ%&!‘
term nation portlon 520 sinply . includes a capamtor 521 and a resistor 523

having 5 a resy RO stanti al equal to_the unbalanced
'cﬁglr agteHQFF& ﬁé@’%ﬁ bgq n@%@“ﬁinﬁecﬁ@é thadedise naxe \khan 92 ,M
out put of m-IzelfraﬁOtmwf fzmgnat ]ggmadan@aaaﬁpb%n?tlaf w{mtﬁ&ﬁfgésog% e
resi stance om nce frequenc onent ternination portion
for 10 f?gé%%%c‘%l e g'jlgl'el q"}é"f%v% %ﬁ?fg'ngﬁﬁ'@?reft&t‘i’d’ 1520 -
i nsignifi canmpilnrpam:dc:dea C mpmn:tms S2bvanthe ties&stto&urszl‘:{mtﬁtm% so as
to proyi cq ¢ 0 Wi e
appr ec) at o At PR BraneR ‘{d%r??f%%*#i%ﬂ? 4yt FoUntle, sipatagifed
enbodi nent€ aFéFtG%éﬁﬁléf impedanre of balusbt BBOSZDth@am tsyrié’s in
sum f requeﬂétweeﬁpen@nbdtwﬁ ¢ 'ﬂk%)?ré?:énaﬁaosﬁaﬁag dr¥ighanged.

Fur t her nor edance secti o

_ ut, i's very high, the
i nput of %E%E%LBF 535 esked 19 Ppolatg pesdstance p&mbf m xer
200 i nst eadi 8ferbaciu &‘Q‘blqﬁuérm‘y td‘lﬁnﬁé!mdt ctéeMihatidn’ portidn 55'1'50 Ofor

di ff nce one | on rtion 510. In t | atter case
_the gir(ger {-é&ﬁgggﬁéﬁeﬁ q%ﬁ 1Sre"? ?W@qgﬁﬁgﬁ*e%ﬁ’p&?@nt ta fHa¥&at i on
portion 51insignifigant nmdme dbvEvequenhbtesi hbewghvlza\umh by thef
tuned cirec, Lo, o] t.s urt hernore, |
the use ofé%s#%e eng %ﬁéﬁ?ﬁ%%n%én@ﬁ?adgﬁg sired, resistor 523
may be el |¢h¢a§@@ eﬁhatéépm mfmm be.connected in parallel witHhJ

the * 30 series copgeghinanpef dgpid 1.65& g £8 i?ﬂ:‘&“tz%]n% ‘%;E%e and
ot her, dificatjons_are cantenp] ated to |n t e scope the present
“invertd on %&? nEQ bt RESLSTISH PR t. qu example, the order

of resistor 521 and capacltor 523 in sum frequency
component termlnatlon portlon 520 may be 1nterchanged
' Furthermore, if the input- 1mpedance of IF sectlon 400 is
. very high, the input of IF sectlon ‘400 may be directly
20 -coupled to the output of mixer 200 instead of the Junctlon
of the tuned circuit and resistor 515 of difference
frequencyfcomponent termination portion 510. In the
. latter_caSe the order of the elements in difference.
frequency component termination portion 510 is not
25  important, however, the filtering provided by the tuned
~circuit in the conflguratlon shown no longer exists.
Furthermore, if the use of a s1ngle resistive termination
'element is desired, reslstor 523 may be eliminated and
_capacitor 521 may then be connected in pa:allél with the
30 series connection of inductor 511 and ‘capacitor 513.°
These and other modifications are contemplated to be
within the scope of the present invention defined by the
- following claims. ' ' ' ' |
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1 Clarns 1. A tuner for a receiver conprrsrng an i nput for recei ving
‘RF signals corresponding 5 to various-elannel s; RF neans fog '
;the RFsignal corresponding to a sel ected channel; |ocal oscillator neans
“for generating a |local oscillator signal having a frequency ‘corresponding
to the 1D - s@ledmesk channel ; mixer means for conbining said sel ected RF
‘si ghal- and sai d I ocal oscrllator signal to produce -an output signal at an
- out put having sum and difference frequency conponents; 15 IF
means having an input cbuplAdtunerhfoyuapreasivex Comprisimgns and having

a predeternrned passba I I SO
"that said difference f?gnugﬁggtcgﬁgoﬁgﬁgiblq&ffﬁﬁ ledniass %ﬁ&ggkﬁg
sum frequenc Qxﬁﬁi#ﬂ#ﬁ @485 on nmeans coupled to said output of said

m xer nmeans for term nqu-rmegﬁgdfggt Bl e®titidy GLHQ w sidsdpntially inits
characteristic inpedance |nclud|ngaa capacltor resi stance el enent

connect ed i n 8N IRSNLRaR S FEEF d ghapn |d m xer and a point of
reference potential, salsbarsoer:ﬁnatelremelahdfaﬁumggemémﬁi@r@ewahme

substanti al | t hat ﬁald char terlstlc edance,pf said xer,
'~ said capacr t%ﬁé’gﬁﬁiﬁ/ % %1%?% QY LRIt ﬁa crﬂ% SRRding, ﬁgs |
t he freq ncselacredatharmel he hi ghest frequency of sald d|fference
frequency conponent an q f

conmponent; and differ eﬂn:gl%r: Bﬁ Eé%n%@@ﬁfﬂf’a?%%a‘f. onléﬁcgng%r

term nating §a4g;1a§lutmd ﬁldalqcaixescsaﬂgm isdlgnal itaPproduce an.
characteri stigg ng4 ughs N n S

Eg,v 16t 8 Guﬁﬁg‘l: v ai d out put ; saeigem xer and

o st ance eIe nt co ed 1 n series between
sai d poi nt ofHEFUENGH CORRAREREB! said resistance el enent having a

resi stante val ue substarpigddys CHERingOahNdhpit TWubled to the output
of said mixer means and having a predetermined passband;

said local oscillator signal being controlled SO
that said difference frequency component is within said

passband; :

20 sun frequency component termination means

. coupled to said output of said mixer means for terminating
said output of said mixer substantially in its
characteristic - impedance including a capacitor and a

o5 resistance element connected in series between said output

: of said mixer and a point of reference potential, said

O resistance element having a resistance value substantially
equal to that of said characteristic'impedance of said '
mixer, said capacitance having a value such that it has a
-negligible impedance in the frequency range between the

30 highest frequency of said difference frequency component
and the lowest frequency of said sum frequency component;
and ' ' _

] difference frequency component termination means

35 for terminating said output of said mixer substantially in

its characteristic impedance including an inductor and a
capacitor and a resistance element coupled in series
between said output of said mixer and said point of
reference potential, said resistance element having a
resistance value substantially”equal to that of said

* [ L ] 5 %*



- 8- RCA 81, 989 characteristic inpedance, of said mixer, said
i nduct or, capacitor and resistance el ement fornming a tuned cirecuit. haV|ng a

_res&nance at - a frequency within said paé%band of said | F meBfd 83.,989The
tuner recited in Claim1, wherein: said RF neans, said |local oscillator
means and said | F neans are adapted for tuning teIeV|5|on signal's. 10 "
3. The tuner recited in Claiml said inductor and said capacitor of saﬁﬂ‘
di f f er ence chaxpeteyistigoinpedance rof |sa;.drmnsen; esabdntndadtor,seri es
bet ween saih xO a ﬂni u a
4. The tune eC|ted£P§ tga|n1% %?3 erein. -ﬂ % "§§ ?&%qygﬁéald
sum f requeW%p%nEﬁSomﬁﬁn&ﬁ g ﬂmxem Vblthinesamdhpassbam ofhibits -
negl i gi bl e gaiRedAMogedng . f r equenci es above the | owest 20 frequency of said
sun1freguency conponent. 5. The tuner recited in any preceding claim
wherei n"the said resistance el enent is conmon to both the sum and
difference frequency 2 ONPEReNtuherrediited fﬁﬁ'@laﬁﬁ P, wHépelnner reci ted
in Oaim3, wherein: saL 5|stance el, f. sai | fference frequency
conponent terninating® gnéﬁ ﬁﬁa?1Qﬁ§i ?ﬁii%ﬁ EeX oneans means.
30 7. TheswinkrIF aneans aneaayaaputede(ﬂm tirping mﬁmoﬁasﬁgﬁhaer. is a
doubl y- bal anced m xer. 35 : . A tuner for a receiver
substanibally_as her ei nbef or e descrlbed wth reference to Figure 1.
' ' . The tuner rec1ted 1n C1a1m 1
' said inductor and said capac1tor of said -
difference frequency component termlnatlng'means are -
connected in serles between said output of said mixer
- means and sa;d 1nput of said IF means. -
4. The tuner reclted in Claim 1, 2 or 3 whereln.
said capacitor of said sum frequency component
terminating means has a value such that it exhibits
'~ .negligible impedance for frequencies. above the lowest
20 frequency of said sum frequency component.
-~ - 5. The tuner recited in'any.preceding claim,
“wherein the said resistance element is common to both the
- sum and difference frequency component termination means. .
o _ </
25 S : o R . -

6. The'tuner recited in Claim 3, wherein:

said resistance element of said difference
frequency component. term;natrng means comprises the input
1mpedance of said IE_means. |

30 C . . o T
7. The tgﬁér recited in any preceding claim,
wherein: . - . i
said mixer'is'alQoubly—balanced mixer.
s 8. A tunet for a receiver substantlally as

herelnbefore descrlbed w1th reference to ‘Figure 1.
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