2205013 MULTI - BAND. FM RECEI VER FOR RECEI VI NG FM BROADCASTI NG SI GNALS AND TV
BROADCASTI NG SOUND SI GNALS 5 The preésent invention relates generally to a
~multi-band FM receiver, and nore particularly to a nubgé-%; ?LENIreceiver

¥ or _receiving FM broadcasti’'ng signals and TV 10 broad ﬂ' 5 eund si gnal s.
15 . Recently, FMreceivers which are adapted for receiving not only
usual FM broadcasting signals, but also TV broadcasting sound signals have
been devel oped. Such an FM receiver usually is provided with an FM
receiving band and a TV sound receiving band. The bands are selected by a
band 20 selector. In a conventional multi-band FM receiver, however, the FM

feceiving band is assigned t BULECSBAND F® RECEIGE®Casti ng signals and TV
br oadcasti ng sound SI nal s hannel s, i.e., the

channels 1, 2 and 3. Qﬁ‘ RECEINING: Fd BROADCASHING SIGWAGS ecei ving band is
assi gned, to receive the E 0 E uﬁbg t he hi gher :
frequengy- channel s, Agg 8 6@5&@%&}%&“%@ gak‘ﬁﬂ?‘%'s i s because the
frequenci es of the Iomer frequency TV channel s are cl oser .to the

frequencies of the FM 30 broadcasting signals than to the frequencies of
- the h?gher frequency:- TV channels. Under the circunstances, the nmulti-

pand FM recel Vfko CB0oBEa0CThORAT 180° ek o107 3Rndad ¥ 1D ' Wil1 {1 HliRICY TV

c
channel's to the E recerving _
FM receiver, and more particularly to a multi-band FM

receiver for receiving FM broadcasting signals and IV

~

i 10 broadcasting sound signals.

15 Recently, FM receivers which are adapted for receiving
| not only usual FM broadcasting signals,. but also TV
broadcasting sound signals have been developed. Such an FM
‘receiver uéually is provided with an FM feceiving band and a
TV sound receiving band. The bands are selected by a band
20 sélector. _ |
| In a conventional muiti-band FM receiver, howevef,'the
U FM receiving band is assigned to receive the FM broadcasting
'1signéls and TV broadcasting éound signals of the lower
frequency channels, i.e., the channels 1, 2 and 3. On the
25 other hand, the TV sound receiving band is ass:gned to -
receive the TV broadcasting sound signals of the higher
frequency channels, i.e., the channels 4, 5, ..., 12.
This is because the frequenciés of the lower frequency
. TV channels are closer to the frequencies of the FM

30 broadcasting signals than to the frequencies of the higher



i nstead of the TV sound receiving band. Thus, the TV 5 channels are
. Separated into at |east two receiving bands in the conventional “rfukti-band
FM recei ver. However, users of the conventional mnulti-band FMreceiver nust
sel ect: the FM receiving band, when reception of the TV broadcasting sound
.signal's of -any the |ower 10 frequency channels is .desired. Therefore, the
conventional multi-band FMreceiver has a drawback in that it confuses the
- users, dieduendye TVWcchisnsékscy UadeeetheheirsamsitanibesiMthecauwditig- band |  »
and the reception of the TV soun& ngnaIs. I n ad%ition“ t he FM.broadcasting
si gnal s RaRA (b r’Eaiver AR RP; AgSionRE epFANs OXr ASFierdnenth& (he
degree of rggh% Wela ¥ ' u | :Qf, TV broadcasting .
sound sﬁ§ﬁ§#£ 'S é%%gfﬁg% t-%ﬁgéfstﬁé g%%ﬂ?%aﬁ%%???ﬁg&%%%ﬁ%'s. As a '
~result, yidfeadngf schndtV esebsdareceiving baod.t h@hll,r adesi I8 for the FM
~ - broadcasting 20 signals and the TV broagcastin%.souhd,si nals. . Thus, a
 user SuKhYML I8 AT SRRIALEd 0AREB| 3t ol 28G LS Pngeﬁﬁé"&g’tgpl?ta”&ﬁjr?d‘ I %\QJ ,
when ch | L agi I4 .s and the TV broadcast®™g
sound 3?3%%P§b$§§¥$é?ﬁngﬁg§g$%iﬁgﬂgaﬁg.ngé%ﬁg%gresent i nvention seeks to-
provi de an .i ripoweresk Mbsérbanll Fver copveetiodal multi-M@ndAFMrding to one

aspect of the present inyention . .. o .
_ P - receiver nust seYect tﬁe FM receiving band, when reception

of the TV broadcaéting'sbﬁnd signals of any the lower
1o'frequency cnannéls;is desired. Therefore, the conventional
_multi-band FM receiver hés_a_dréwback in that it confuses | Y
the users, due to the inconsistency between the use of the
FM receiving band and the reception of the TV sound signals.
In addition, the FM broadcasting signals éndfthe ™V
15 broadcasting sound signals are different in the degree of FM
modulation. The degree of FM modﬁlation_of.the TV |
broadcasting sound signals is less.than.that of the FM
~ broadcasting signals. as a reSult.'different sound levels
are outbut'from.the FM receiver for the FM broadcasting
20- signals and the TV broadcasting'sound.signals. Thus, a user
must operate the vblumé control for adjusting the.output'
sound level, when changing between the FM broadcasting | _i_)
signals and the TV broadcasting sound signals in the FM |
receiving band.
25 '
The present invention seeks to provide -an imprOVed

multi-band FM recevier.
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there is provided a nmulti-band receiver for receiving broadcast signals
di vided by frequencies into an FM grioup'and a TV group, .the TV group
i-ncluding two 5 different frequency ranges separated by a substanti al _
fregquency gap, with the frequencies of one of said TV group ranges being
closer to the frequencies of the FM group than to the frequencies of the
Qt her TV group range, and the receiver cogprising: 10 - sSwW tch .neans
for.selecting a desired one of said two groups; tuning control neans for

seleffin a desire?“hﬁgﬁﬂgg§tt5r@ﬁgl e&%$6fEtﬁﬁgpﬂﬁgéﬁedéﬁ?eﬂﬁi°n f
oscillation ns for separafing signa o} e esire r ency from
the T eoei vod DHRERAg Bacyifed am“@ﬂti%mgrﬁ%l‘é% -FOF cHeSPIHAPE 1 nt o
audi o si gnal s brveficeasth sigsginsdircided the frequénobassiabd aheFMuni ng
control neans . 0 [ex-1 fegli ' h in.the

osci | | aki on frJe%JugﬁcL%n of t‘ﬁg %%S(OCI 1 aﬁ%%&%‘?&ﬁ'@%@‘?ﬁﬁﬁ?he swi tch
means ivg.d 19 t idd ffetant fraquencyngranges\sepaxated ey f & cgubatantdbdct ed by

the tuni hg ComidfudayGdp, GHEEYSthd I &RRGEENE{ E81USHCOné o#NBadl &9l d two
di fferent frequency randges to one in 25 the other range, According_to a

second aspect SHOURh&F NI Reing FHIIRT t ¥R rEhe TTRGNS 3 fEc kbe FYr
recei ving and greup e ks | G| Srduasiciss off the gthepsTvf gdohper ent

including . THndel! Hhe i M A e e o barated by o
subst ant i A0 f r equerssii tpdp mednsh fore selapking o ddsired obneadll S¥igroup
. ] two groups: ' , ' '
N\ tuning control means'for:selecfing a desired
' broadcast frequency within the desired group;
oscillation means for separating signals of the
15 desired frequency from the received broadcast signals
and converting the separated signals into audio
signals; and
means responsive to the switch means and the
tuning control means for automatically effecting a step
20 change in the oscillation frequency of the oscillation
means, when, whilst the switch means is in the position
selecting the TV group, the frequency selected by the
tunihg control means is changed from one frequency in
one of said two different frequency ranges to one in
the other range. _ '

According to a second aspect of the present
invention there is provided a method for receiving and
reproducing signals broadcast in two groups of
different frequencies, including an FM group and a TV

30 group, the TV group including two different
frequency rangés separated by a substantial frequency
_ gap, with the frequencies of one of said TV group
= rangeé being closer to the fréquencies of the FM group
- than to the frequencies of the other TV group range,
s .35 and the method comprising the steps of:
' manually selecting a desired one of said two



ranges being closer to the frequencies of the FM group than to the
frequencies of the other TV group range,’ 35‘and the nmethod conprising the
steps of: nmanually selecting a desired one of said two groups; manually
selecting a desired broadcast frequency within the desired group; 5
separating the desired signals fromthe received broadcast signals with an
oscillator and converting the separated signals into audio signals; and
~automatical | ygebhipsti ng a step change in the oscillation frequency of t he
- .oscillation nmeans, when, 10 whilst the TV group is selected, the desired
~frequency sel ect ed™PEUBAINGSElEHighe desjkat propdarshifEequenoy |
different. freqiehin thegdesived groug;he other range. A nore conplete

appreci atign of the_invention,and 15 y .0of the attendant advant ages )
thereof wiTl be'r.e_§8pg§§3l§f‘gi- ﬁg'(? dlesgfﬁfi%ﬁ}soé‘&ﬂ%s&&ﬁ%?eh“%r st ood.
by ref erence broaflcast| sdgnadsdetidh @h deodlilztionn amie rcarsrs tingdthe -
connection W th Lt he+agCc9RALY N9 nto?'Y, 111G, .0 y of -exanpl e, ~one...
enbodi ment of the -nuﬁti gggng .EM P&e-&%ﬁ%@yﬁs@%ﬂ?t he 5 -pres"eﬁ%ﬁ_;“_
invention. The pre3dtempiicalilynefifectiagias gtepechangeetial itheth
. _ o_s_ci.‘_llat:_l.on _fre’(:ueﬂqy of the 'Oscillati’on-_ means, when,
10 whilst the TV group is selected, the desired frequency
selected is chang_ed from one frequency in one of said ..
two different :l_:‘réquency ranges to one in the other '

‘range. _ _ _
A more complete appreciation of the invention and
15 many of the attendant advantages thereof will be
- readily obtained ' '
B
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10 reference to the acconpanying drawi ng.- Referring now to the acconpanyi ng
drawi ng, an enbodi nent of the nulti-band FM recei ver according to the .
present. invention will be described in detail. In the acconpanying, an
input termnal 11 is provided 15 for receiving RF signals of the FM
broadcasting signals and the TV broadcasting sound signals. The RF signals
are supplied to a frequency converter 12. The frequency converter 12 is

al se ‘supglsi atheWislahed Hezetlo® I5é t t&i | MdEIGEEbA f BPNraresente0s6i ithat i on
circuit 100, which will be 20 described in detail |later. Therefore, the RF

si gnal | $oddprdngedataided rﬁ%‘f‘h%%l?ﬁ%%“f‘ﬂéﬁ%eﬁ%‘}sé'ﬁahaﬁ in cpBneesdeancy
¢ t t f the.f
Convert obith tBUC ARG MG dIAERINGLENS ) B4 By LeoliBa bl B4CTTY

|nterned?@b@dﬂméaﬁe@éyt@#pmmﬂﬁerbﬁgdaﬂylIECQQVEM§ ancemda@gate fthequency
si gnak t@rasphedehoenicied.l evel . The anplified internediate frequency

si gna ms supplied to an FM denodul ator 14. The FM denodul ator 14
denodul af es -t he internediate frequency signal 30 so that a sound signal is
obt ai ned fromthe FM denodul ator 14. The sound signal output fromthe FM
-denodul ator 14 is fed to an audio anplifier (not shown) for driving a
| oudspeaker. The local oscillation circuit 100 has a_phase | ocked | oop

(referred to AdecRmesents ipyenyienrill hedescuihed in datatl pdal
OSC|Ih@tggqé;éaggttéuykés§%§$m%£§9igbtgrgwyg§tage controlled osci |l | at or

(referred to hereafter
- Referring now to the accompanying drawing, an
— embod;ment of the multi-band FM receiver according to the
| present invention will be descr;bed in deta11
- In the accompanying, an 1pput-term1nal 11 is provided
15 for receiving RF signals of the FM=broadcasting'signals-and
the TV broadcasting sound signals. The RF signals are
supplied to a frequency converter 12. The freguency
converter 12 is also supplied with a local oscillation
signal from a local escillation circuit 100, which will be
20 described in detail 1atér. .
Therefore, the RF signal ié converted to an
intermediate frequency signal in the frequency converter 12.
" " The intermediate frequency signal output from the frequency
' converter 12 is supplied to an intermediate fréquency
25 amplifier 13. The intermediate frequency amplifier 13
amplifies the intermediate frequency signal to a
predetermined level. The amplified intermediate frequency.
signal is suppiied_to an FM demodulator 14. The FM
_demoduiator 14 demodulafes the intermediate freguency sighal
30 so that a sound signal is obtained from the FM demodulator

14. The sound signal output from the FM demodulator 14 is

S



resonance circuit 15a which is a part of the VCO 15, a buffer anplifier 16, -
-a coupling capaci-tor 17, a two-state fréquency divider 18, a system control
section 19, a low 10 pass filter (referred as LPF hereafter) 20 and a
reference signal oscillator 21. The VCO 15 and the ot her conponents are
-connected in the formof a 'PLL. The local oscillation circuit 100
generates a local oscillation signal stabilized in frequency by the

reference signal oscillator 21._15 However, the frequency of the | ocal ;'.
osci | | ati€gh si'g%a?“i%?‘%b?i%’aping%ﬁg é??tteﬁﬁ’c?&'ﬁ‘gr 5|f°‘"s VIR E  The -
frequencypfiisppshhivg@rrati o N1 of- the two-state frequency divider 18 is

changeabl e between two ratios, e.g., 1 and 1/2. Now, the system control
section 19 wiThe ptocalcesobllaniop cdecniit. 100hdesy & @hasentlagikeskction 19

IS provi

and a pr%‘%‘gjs\é\{)f@ﬁ?ﬁ)égﬁéa}br gggges%%g%{%¥ cgig\fg%%gyab%éb@ghgﬁ.?%g dicsg‘r”p [t or 23

M Cr gCONILAN . odEL1 P4 PY6ABEPLR T 20018y poviidid 23 tdi W 4R v Ut put | f# om
the two-state frequency divider 18. 25 The frequency dividing ratlo‘hE#Of
t he programiedt ted resathigtary{neferreodste dereafittedrhyOPhe Yr.ocessor 24.

- The 'phase_ of out put . of e _DLoar ble f.re C jvider 22 is

conpar ear?/ﬁcf_’hé%%% gpﬁggé;gf;%%ewgé gr gnc P%géug%g&%gﬁg _I%re‘orﬁ t he _
ref er engaistpnadmprLfibat 6, 24. cdip1ihgs capaicdrtol0 1751 gnalweelwitwed by the
phase conmparator 23 is fed back to the VCO 15 through the LPF 20. Thus,

the fre
cont

appl
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m’the processor .
signal oscillator 21. The VCO 15 and the other components = o/

are connected in the form of .a PLL. - The local oscillation

circuit 100 generates a local oscillation signal stabilized

An frequency by the reférence signél oscillator 21.

However, the frequency of the local oScillationjsignal is
varied by the system control section 19. The frequency
dividing ratio N1 of the two-state frequency divider 18 is
changeable between two'ratiosf'e.g., 1 and 1/2.

Now, the system control section 19 will be described in
detail. The system control section 19 is provided with a
prograﬁmable frequency divider 22, a phase comparétor 23 and
a processor 24. The,prdéessor 24-ma?'usually.be:comprised -~

of a microcomputor. The programmable frequency divider 22

divides an output from the two-state frequency divider 18.

The frequency dividing ratib N2 of the programmable.

frequency divider 22 is controlled by the processor 24. The
phase of the output of the programmable f:équencv divider 22 .
is compared with the phasé of the reference frequency signal
from the reference signal oscillator 24. The phase.error |

signal obtained by the phase comparator 23 is fed back to

L.



5 programmuabl e frequency divider 22.. The frequency dividing ratio control
data Dl is varied by tuning data suppli'ed froma tuning controller 25
Coupled to the systemcontrol section-19. . Thus, a user can select a

desj red broadcasting signal through the tuning controller 10 25. The
‘resonance circuit 15a of the VCO 15 includes a variable capacitor 26 and a
series circuit of inductor coils 27a and 27b. The variable capacitor 26 is
coupl ed ikRePREd 18 MMrdud&IREIIS 24 CWiudf (ke FregeeREy CoEl ena7a 15
and 27b. A bias voltage source 28 applies a prescribed bias voltage Vb to a
connect i drcaddes®id ledtioge s ignal rgkrmamatedily the, W@ 2¥bishrough a

Y i stor 29 and a diode 30. The b f the t ' 29 | led t
the procEoBiFoided i AGARIART AT THoMRICH FFEFOTOECTIRS band
control 2eniHa dataf GHPEEE £:%8n (ke IpsdssOF 20 t6 ¢Repl ed to the

resonance circuit 15a. Further, the collector of the transistor 29 is
coupl BE.dperooirenmablst fredquengierdividest @k- 18. Further, the nulti-band FM

receiver -is provided with a 25 band selecto 4N and. sel ecto 1 has a
ST der 310 noVhR CHRSMRRRY o Ko tle onyel, fafd thche PhBIed "2 v
- posi ti ONplSRANI Y P! dubpi N - £ddh td DA 9 StdhOPo1188 361 detipBda

-supplies the predeterm ned bias Vb of the bias voltage source 28 to the
pr ocessoro24hehygafiem dontroBEeetion off « erfAvwsy 318SernceResSElPBEsAti on,

L 7 e, PRI o PR, ESL0SH BoclBch DGR IGI! ator

14 through~a term na
10 25.

N\ The resonance circuit 15a of the VCO 15 includes a

‘variable capacitor 26 and a series circuit of inductor coils
| 274 and 27b. The variable capacitor.ZG'isecoupled in
parallel wifh the.series circuit of tﬁe inductor coils 27a
15 and 27b. A bias voltage source 28 applies a brescribed bias
voltage Vb to a connection node 27¢ between the inductor
cbils 27a and 27b through e'traneistor 29 and a diode 30.
‘'The base of the transistor 29 is coupled to the processor 24
" of the system control circuit 19 for receiving band control
20 data D3. The collector of the transistor 29 is coupled to _'
the resonance circuit 15a. ' Further, the collector of the
~ transistor 29 is coupled to the two-state'freQuency divider
s _ _
Further, the multi-band FM receiver is proéided with a
25 band selector 31. The band selector 31 has a slider 3la
_mevable between an-FM_position {shown by a broken line) and
a TV position (shown by a so0lid line). 1In the TV position,
the elide: 3la eupplies the predetermined bias Vb of the
bias voltage source 28 to the processor 24 through a first

30 selector terminal 31b. In the FM position, the slider 3la

/.
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The processor 24 generates the receiving band control data D3 in response °
‘to the bias ~oltage Vb supplied fromthe 5 ‘band selector 31. That is, the
processor 24 generates the receiving band control data D3 when the TV
position is selected in the band selector 31. The receiving band control
data D3 automatically changes between two states, e.g., between-a |low |evel *

“L" 'or "0" and a high level "H' or 10 "1", in response to selection of the
| over channels L, | GhaghoBNEbS the PM demodblstbriha TV | -
br oadcast it 3%55 tﬁ%éggké%{%ﬁégﬁﬁgrat?on of the nuFt|~eagd FMreceiver will =~

‘be descwﬂrahgﬂ1dkﬁéﬁdndJéblectothenmiaaﬂlagcto the FNIrece|V|ng band is
assuned, the output of the first selector_termn of .the sel ector.

31 becorres tﬁé’q @F?%ﬁ/%?°” 24 geReratps: thF Fﬁ@ew&@? bendl £ lﬂ to the
pr OCE‘SSQ{ 31 GHES b «Zﬂerswgndénagbhvs s@pbliabaa sriorect it put
"1" is o talne and control data output term nal 19a. That |s
the But u#ind Isaa/hécmrtsm cdPbabl igat aheuppgcesepm A4l gegerases xdwto th
l evel "1" in the selection. of. ta N%S t|oQ hg ggpgqse .0 the | eve
1", theFaGeining hand cantrol data; PRe tBPOAY BESASIOR &+
Ther ef Qr{ezléé‘@‘sée{x& %&'ﬁ&ﬂatsgiec%r' Rduct PheCPiebaiddagabdnd’b connect ed
in parallel to the variable capacitor 26 is activated, and the resonance
frequemnpnﬁrdlmﬂaesdm&nuetemat&call?achsnaeﬁebﬁﬁ"@&nbywph@ﬁﬁﬁﬁﬁine

capaci tor nd.the:coils 27a and Th «Col l.ectaqr,_ou oﬂ,.he
-trgn5| st%TQQ‘gab%ﬁw‘f?ﬁ‘s t* Z FYP heﬁz38r ? s%p % c??i g‘tl%g’te ontﬁr ol®

.tern1§aj“ﬂﬁﬁ-£ﬁ iéﬁbéﬂ@bsiét§election of the lower channels 1, 2 and . |
3 or the high_channels 4, 5, ..., 12 of the TV broadcasting . ':QJ

L3

s;gnals _ _
Now, the operation of the mult;—band FM receiver will
be described in detail.
15 When sétting to the FM receiving band is assumed, the
| 'oﬁtput-of the first seleCtOr.terminal 31b of the band
' selector 31 becomeé the low level "0". The oﬁtput of the
| level "0" is input to thé procéssbr 24'ahd the proéessor 24
respbnds to this so that a fixed output "1" is obtained at a
20 band control data output terhinal'IQa; That is, the Output;
| level of the control data output términal 19a is fixed.to' )
the Je§91 "1" in the selection of thé FM position. 1In o/
response to the level "1", the transistor 29 is turned off |
and fhe'diﬁde 30 is cut off. Therefore, the series circuit
25 of inductor c¢oils 27a and 27b connéqted in parallel to the
variable'capacitdr-ZG is activated, and the:resbnance
frequency of :he resonance cirocuit 15a is determined by the
variable capacitor 26 and the coils 27a and 27b. The _
collector'output of the transistor 29, at this time, further

30 is supplied io the control terminal 18a of the two-state

8.



frequency divider 18. Thus the frequency dividing ratio N1 of the

two-state frequency divider 18 is sét, ‘e.g. to 1. Wien the band selector 31
i s changed over to the TV position, t he out put ‘of the band sel ector 31
through the 5 first selector term nal 31b becomes the high level "1". At
this nmonment, the output |evel on the band control data output term nal  19a
of -t he systenlcontrol section 19 becones variable between a high |evel "1"

159 8 P P R | SO 4l elopdangvoens B L1

10 | ower “channe t he recei Vi ng ntr ol a D3 on the .
band conbfoithdatsosstpte feeqguemcyl $hvicteonels tie $8@yh ¢ ayeltd 1.  Wien the

tuning controller 25 selects any one of the her ,channels 4, 5 ..., and
12, the recei vWH&nbéﬁﬁ bere Selggterd s ffg’%}ﬂﬁ)d RFRY of© dé?% it put 15

term nal QY h Ranh SQ 191

autonaLﬁgagﬁy énggg %et q&n%Fhe evéﬁgi"l" and "0" by tﬂ% processor 24
For t hg\ogt pgtt be\mbtor terainale 31 bermioo| thiatiighit pevel et 1f nal Ad9a of
the system control section 19, the tran3|stor s turned on and the di ode

30 20 al §BipsmEmeRtd dhe sutPutedavel p %rﬁ’f‘%oﬁ’f”hﬁ’b@ Zdi%t%et ween the
'nductoro%kﬁ £62na 8 125084 %ﬂrﬁg%ﬁéh 'ESRERS) L fed DEoR ST | batbRds

nal t he uctor. coil b s grounded. Therefore, the resonance
frequencyawﬁablie b&tmmca M gh rlenigl 1'5H" iandica elcm nkeivdl/ ¥®®. vari abl e

capaci tor. nd the |nductor coi | the same time, the_contro
‘terninal of - t% %a%% SR A i %’Eﬁevﬁ?fh Bfe bias

. 1" &50 y bt Eﬁa%%%eacy zd'a‘ﬂd":!(‘),g 158 1 X0 dli Pind NSakdcSh €481 f ageaency
r I's set, e.g According to the automatic changes
0 he rBQooan¢ae band control data output terminal 19a becomes the
hlgh_level "1", When the tuning controller 25 selects any
one of the higher channels 4, 5, ..., and 12, the receiving
~ band control data D3 on the band control data output '
15 terminal 19a becomes "0". The receiving band control data
D3 is’autoﬁatically_changed between the levels 1" and "O"
by the processor 24. For the output level "(0" on the band
control data output terminal 19a of the system control .
' section 19, the transistor 298 is turned on and the diode 30
20 also is turned on. As a result, the conneétion node 217c¢
' between the inductor coils 27a and 27b is grounded in _
respect to the oscillation signal. Thus, the inductor coil.
27b is grounded. . _
Therefore, the resonance frequency of the resonance
25 circuit 15a is determ;ned by the variable capacitor 26 and
‘the inductor coil 27a. At the same time, the control
“terminal of the two-state frequency divider 18 is supplied
wifh the bias "1", s0 that the frequency dividing retio N1
of the two-state frequency divider 18 is‘sef, e.g. to 1/2.

30 According to the automatic changes of fhe resonance

9.
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frequenéy 6%_fhé.fééonance circuit 15a or the frequency dividing ratio NI

.of the two-state #requency divider 18, the frequency band gap between the

group of the lower channels 1, 2, 3 and the other group of the higher

channels 4, 5, . ... 12 is substantially elimnated. The tuning operation

by the tuning controller 25, then, become easy. Furthernore, the bias . °
voltage Vb of the bias voltage source 28 is applied to the FM denodul at or

14 through the second selector termnal 31c of the band selector 31. By 10  «

this bi atreabengy v thee rasenensd Gidaudfe|1 Bt tHe T EERERKY denodul at or

14 is nmodified so that the I e IRAN : Ugli @4 4S Phet he FM
receptio lgﬁggpﬁe_r?31 oynld_orfg\cég{p ?3{1&( is _ei i nﬂ%% eg ) ’Es%;ia ?‘g/)é%gis%f he Tower .
Channe|'5fiieqaeﬁ&g Baeld g Déthemerhirdgaship® S| el lower rehannellsi n the

FM frequency band, a-drtference of sound volune is produced due to the

di fferente 8f Bhendedhse arhem@nann &f dhp duighenceherdrle prPadcast wave

Sich pheoiBnprbtiatly, SDYEeady | feid) SuRgTORRRk R OF HAKPLT "

expl ai negunAnghedntircadunt i35, tHvn) Gwsomhasmeys 1, 2 and 3 are recei ved
In the usual receiving condition of the FMreceiving band, so_that a band

sél ector doesFustthesmazsporihe Piak wRitage Wh L& the Biaa, vPltage ne FM

band and_th V. hand, 25 3. ' it | ALY ' oYV er -
channel ss??%f-garlz%ag%arlaé’%%le?%itg_ &rﬁ%&nﬁ%\?%o?#\? g{llﬁo% le‘\ajrtgt\é/iencl'uded
wi t hin asgcoglde sBMgcaca i, 3¢ tdduthe bend ngeléetonn8ng rBpge in -

“this TV band. As a result, .the operation of the ban(I*I sel ector accurately

cor r 88poittid st Bigse vedtpge Wb, the audio volume level output from the _
- 'lI'-"M demodulator 14-. is_'modifiéd s0 that the level difference’ . /o
betweeh aud_io. oﬁfputs‘ of the FM recept_ion and the TV sound
recépfion is_-elim'.i.nhatﬁg_d'. | o -
Usﬁaiiy, as the lower channels 1, .2 and 3 of the TV
15 broadcasting signal are received in the FM frequency band, a
' differénce of so.ﬁnd' vol’ﬁme is producéd due to the differénce _
of the degree of modulation degree between the FM broadcast
wave and television 'souhd signal. Howevei'. With this embodiment of
the invention such a problem is 'allex}iated, |
'20  " In the prior conventiohai system e§pléined in the introduction, the lower
_c-hannéls 1, 2 and 3 are received in the usual receiving | S
| condition of the FM :_'eéeiving' band, so that a band selector ~
does r_zof correspond to the actually received band, i.e., the
FM bend and the TV band. o
25 ' In this in#ention_, however, the lower chénnels 1, 2 and
3 and the higher channels 4, §, ..., and 12 are included
within a single TV r eceiving band, without widening the tuning
range in this TV band. As a result, the operation of the
band selector accurately corresponds to the aci:ual.ly

30 'ﬁecéived channel. That is, the circuit of inductor coils
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30 received channel. That is, the circuit of inductor coils 27a and
27b at the local oscillation circuit 100 and the two-state frequency
divider 18 are suitable in receiving all the channels 1 through 12 of the
TV broadcasting signals in a S|ngle TV recei ving band. CLAI MS 1. A
mul'ti-band receiver for receiving broadcast signals divided by frequencies
int.o an FM group and a TV group, the TV group including two different 5
Trequency ranges separated by a substantial frequency gap, with the

frequenci es one of ald TV anges bein closer tq the frequencies

of the FM grcé? %c}’tq‘l‘é 'Fl?%q]d‘gﬁ)r &g%ifnt% ol it athge, and

1 Pe r egeit ver ﬂmrmwmmgaté%rec%uencsdedaamss fam'et ssahe:ﬁbm in geii r eg on;a

of sai wo gro e esiy ed broadcas
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frequency Wi group, osc nean or "separating

si gnal s. of t thrasicagsingdsignajerioy & rsamgllﬂa T sicedd ing dkgwkt si gnal s’
and coryerting the separated signals into audio signals; and neans -
responsive to the swtch neans and the tuning control neans for
automatically effecting a step 20 change in the oscillation frequency of
the oscillation

.



- méans, when, whilst the switch neans is in the position selecting the TV
group, the frequency selected by the tuning‘control neans is changed from
one frequency in one of said two different frequency ranges to one in 25 °

t he ot her range. 2. The receiver of claim 1l wherein said neans for
automatically effecting a step change includes neans for varying the 8
resonance frequency of the oscillation means. 30 ' 3. The receiver of

claim11 wherein said neans for automatically effectlng a step change T
i ncl udes neanznnnnushaﬂglng the dividing ratio of the oscillation neans. 4. *

The recei ver of cI nmean for. aut t|c |1 ffectlng .
a step change. |ncI es a p?%gtgnﬁgﬁa rFF8§V8HC§°E|6F88 8% .
conparator. signal§hdivided by ﬁrGQUanicsmhatelantHH qrouu ahﬂon means :
includes a fregu ﬁongﬁét?grg@gu #Fihﬁin dwd HEEEQFEB or, and the

-swi tch neans i ncludes heans con vol une .of. the audio 5
signals. 639 §¥9ﬁﬂ¢ﬁﬁwfE@ngﬁ%e$%9ﬂﬁa§ﬁ€ PﬁpPo§H€$ﬁ§n§F§%af§e§P§a§Uast

two groups of giigai£eh tﬁQQEﬁéQuéﬁcieQCbEdbﬁé ae Eyhar@vpgaeadpa v gréfp
ran

the TV gro ncl udi rent fr
separatgd gs éﬁﬂﬁ%ﬁgﬁ#*29 ?}%ﬁﬁﬁngo géﬁ EEF?HePﬁggFnguEHE|§¥ g °Hﬁe of
said TV grouptﬂﬂngeeobEhagfréquenciestbf theqotheresvogrbhp EtheQup t han

to the and the receiver comprising o
.10 switch means for selecting a desired one of said'
. two groups; | | | _

' tuning control means for selecting a des1red ggj
broadcast frequency within the desired group:; '
oscillation means for separating signals of the

15 desired frequency from the received'broadcast signals
- and converting the separated signals into audio
signals; and . '
means responsive,to the switch means and the
tuning control means for automatically effecting a step

20 change in the oscillation frequency of the oscillation
means, when, whilst the switch means is in the position
selecting the TV group, the freqnency selected by the
tuning'control means is changed from one frequency in
one of said two different frequency ranges to one in

25 the other range. E o | | .

2. The receiver of claim 1 wherein said means ' |
for automatically effecting a step change includes
means for varying the resonance frequency of the

. oscillation means. _

30 3. The receiver of claim 1 wherein said means
for automatically effecting a step change includes
means for changing the d1v1ding ratio of the
oscillation means. -

&

. 4. The receiver of claim 1 wherein said means

35 for automatically effecting a step change includesia
programmable frequency divider and a phase comparator.
-
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frequencies of the other TV group range,
st eps of:

15

and the nethod conprising the
. manual |y selecting d desired one of said two groups;

manual |y sel ecting a desired broadcast frequency within the desired group;
separating the desired signals fromthe received 20 broadcast signals with
an -oscillator and converting the separated signals into audio signals;
autonatrcally effecting a step change in the oscillation frequency of the
bscillation neans, when, whilst the TV group is selected, the desired
f.requency 25
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- TV group including

10

15

signals. _ _
6. A method for receiving and reproducing
signals broadcast in two groups of different:

- frequencies, including an FM group and a TV group, the

two different frequency
ranges separated by a substantial frequency gap, with
the frequencies of one of said TV group ranges being
closer to the freguencies of the FM group than to the
frequencies of the other TV group range, and the method

comprising the steps of:

manually selecting a desired one of said two

T groups:;

. 20

25

30

manually selecfing a desired broadcast frequency
within the desired group:; ) '

separating the desired signals from the received
broadcast signals with an oscillator and converting the
separated signals into audio signais; and

automatically effecting a step change in the
oscillation frequency of the oscillation means, when,
whilst the TV group is selected, the desired frequency
selected is changed from one frequency in one of said
two different frequency ranges to one in the other
range. - _ |

7. A multi-band receiver substantially as
hereinbefore described with reference to the
accompanying drawing. '

8. A method for receiving and reproduCing

51gnals substantially as hereinbefore described with

reference to the accompanying drawing.
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