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(56) Prior Art.Documents

EP 97982
(57) Claim
1. An FM/FMX stereophonic receiver for receiving an FMX

stereophonic broadcast signal or FM stereophonic broadcast
signal, said FM/FMX stereophonic receiver comprising:

means for detecting multipath noise signal contained in
said FM/FMX stereophonic broadcast signal and for producing
a detection signal when said multipath noise signal is
detected; and

means for detecting an ID signal contained in said FMX
stereonhonic broadcast signal;

means for selecting either one of FM receiving mode or
FMX receiving mode, said selecting means automatically
selecting said FMX receiving mode when said ID signal
detecting means produce an outpﬁt signal, énd said FM
receiving mode when said multipath noise signal detecting

means produces said detection signal.

.. /2
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- (10) 601560

3. An FMX stereophonic‘receiver for receiving an FMX
stereophonic broadcast signal which includes a stereo sum
signal, a stereo difference signal and a compressed stereo
difference signal, said FMX stereophonic receiver
comprising:

an expanding means for generating a sum utilizing a
detected stereo difference signal and compressed difference
signal, and also for controlling the level of said sum in
accordance with said stereo difference signal;

means for detecting multipath noise signal contained in
said FMX stereophonic broadcast signal and for producing a
detection signal when said multipath noise signal is
detected; and

means for stopping said expanding means so as to stop
the control of the level of said sum, in accordance with the

detection signal from said detecting means.

o e NS 0 A S e A e o TR

3
{
K
3
b
i3

£

i
7
i

3
{
§

b
Yo
bt
b
i

o

N

e e

(PR

S TRt R TSy SN

S L Tt

S

Sl

ey




S A WS i ey i v o

ERE COMMONWEALTH OF, AUSTRALIA
PATENT ACT 1952 %

COMPLETE SPECIFICATION A

(ORIGINAL) . A a pm |

FOR OFFICE USE -8 8 ;

' CLASS INT. CLASS RS

Application Number: 5 ;
Lodged: \ ‘ A

Complete Specification Lodged: ;

Accepted:

Published: f

.

. . 1]
Priority: - e - . !
, This document contains the y f
Related Art: gmmdments made under |
section 49 and is correct Tor :

printing. > I

$

" NAME OF APPLICANT: SANYO ELECTRIC CO., LTD. : j
ADDRESS OF APPLICANT: 18, Keihan-hondori 2-chome, ' R
Moriguchi-shi, Osaka-fu, : I

Japan. . ;

NAME(S) OF INVENTOR(S) Tsutomu ISHIKAWA
 ADDRESS FOR SERVICE: DAVIES & COLLISON, Patent Attorneys T
' ' 1 Little Collins Street, Melbourne, 3000. ' R

COMPLETE SPECIFICATION POR THE INVENTION ENTITLED:
"FM/FMX STEREOPHONIC RECEIVER"

The following statement is a full description of this invention,
including the best method of performing it known to us -
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BACKGROUND OF THE INVENTION

1. Field of the'Invention

The present inventién relates to an FMX'stereo-
phonic receiver and, more barticularly, to an FMX stereo-
phonic receiver able to prevent deterioration of sterecphon-
ic channel separation caused by field strength wvariation.
2. Description of the Prior Art

FMX stereophonic broadcasting has been proposed as

one means. of enlarging the service area and improving the .

signal-to-noise ratio characteristics of FM stereo broad-
casts. The transmission signal of the aforementioned FMX
stereo Dbroadcast includes a compressed stereo ‘difference
signal (L-R)' broadcast simultaneously with the transmissicn
signal of conventional FM stereo broadcasting, for example,
a stereo sum signal (L+R) and stereo difference signal
(L-R). The transmission signal can be expressed as:

f(t) = (L+R) + Psin(w/2)t + (L-R)sinwt + (L-R)'coswt (1)
where L+R is a stereo sum signal, L-R is a stereo difference
signal, P is a stereo pilot signal, and w is the subcarrier
angular frequency. - As shown by aforementioned Equation (1),
compressed stereo difference signal (L-R)'  is quadrature
modulated from uncompressed stereo difference signal (L-R),
resulting in an FMX stereo broadcast trahsmission; signal
spectrum shown in Fig. 1.

Furthermore, the relationship between the uncom-

pressed stereo difference signal (L-R) and the compressed
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stereo difference signal (L-R)' is as shown in Fig. 2 which

expresses the compression characteristics. In Fig. 2, when

the input signal level is low, the aforementioned signal
(L-R)"' is 20de greater than the uncompressed stereo differ-

ence - signal ' (L-R) and, at the same  +time, input/output

characteristics Dbecome linear, and also the compression

- ratio becomes 1:1. When the level of the input signal ‘is

medium (approximately -30 dB), thg compression ratio becomes
«:1, and input/output characteristics are flat over a range
of approximately 10 dB. When the input signal level becomes
high, the aforementioned signal (L-R)' rapidly attenuates.
Therefore, compressed stereo difference signal (L-R)' is as

shown by solid line B in Fig. 2 with respect to stereo

différehce signal (L-R) (solid line A), and the sum signal

of the aforementioned signal (L-R) and the aforementioned

" signal (L-R)' is as shown by dotted line C in Fig. 2.

'As discussed above, the transmission signal for

FMX stereophonic broadcasting is received by a receiver as
shown in Fig. 3. In Fig. 3, the FMX stéreophohic broadcast
transmission signal received by antehna 1l is receivéd by a
receiving circuit 2 of the same coﬁstruction as a conven-
tional FM stereophonic receiver in whiéh stereo sum.signal

(L+R) (hereafter referred to as M), stereo difference signal

(L-R) (hereafter referred to as S), and compressed stereo R

difference signal (L-R)' (héreafter referred to as S') are

each demodulated. When the received signal is detected by

L @ it e a
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by adder 3,

the FM detection circuit 13c included in the receiving

circuit,' stefeo sum signal M is demodulated. When - the

.stereo composite signel is. detected by the synchronous

detection circuit 14 using -the 38-kHz subcarrier signal
obtained from the PLL in the receiving circuit, uncompressed

stereo difference signal S is demodulated. And when .the

stereo composite signal ‘is detected by the quadrature

~detection circuit 15, compressed stereo difference signal S'

is demodulated.

Uncompressed énd compressed stereo difference
signals S and S' obtained from receiving circeit 2 are added
and' the result: is .applied to VCA (voltage
control amplifier) 4 operating as an attenuator. when
Stefeo diffefence‘signal S and output signal (S+S') of VCA 4
are greater than a specified level.(a kneeépeint level),
first‘and second level detection circuits 5 ‘and 6, each
having a threshold level, operate in such ‘a manner that_the
level of stefeo difference signai S and the 1evel of afofe—

mentioned output signal (s+s') of VCA 4 are respectively

~detected by first and second level detection circuits 5 and_‘

6, and are compared by comparator circuit 7. Next, a signal
according to the'level‘difference obtained from aforemen-

tioned comparator circuit 7 is«rectified'and‘Smdothed by

rectifying circuit 8, and the rectified signal is applied‘to_

VCA 4 as a centrol signal. The output ‘s'ign‘a'l‘v-‘(s+sl') of

aforementioned VCA 4 is controlled‘by this contrel signal to
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be equal to the 1level of stereo difference signal S..

However, when aforementioned stereo difference signal S and

output signal (S+S') of VCA 4 are below the knee-point.

level, first and second level detection circuits S.ahd 6 do

not operate, and attenuation at VCA 4 is fixed at approxi-

mately 20 dB.

Although stereo sum signal M obtained from re-

‘ceiving circuit 2 is applied directly to matrix circuit 9,

stereo difference signal S or eutput‘signal‘(S+S') of VCA 4
are selected by switch 10, and applied to matrix circuit 9.
A 10-Hz ID signal is included in the FMX Stereophenic
broadcast transmission signal, and FMX stereophonic .broad-
casts are differentiated from conventional FM stereophonic
broadcasts by the aforementioned ID signal. In addition,

because an ID detection circuit 17 which detects the afore-

mentiohed ID signal is provided, whether the broadcast is

FMX stereo or not can beedetermined with the output'signal

of ID detection circuit 17. Switch 10 is controlled by the

aforementioned ID signal. When the ID signal (such as a
HIGH level signal) is present, SWitch-IQ‘is switched to a
position as shown in Fig. 3. Accordingly, stereo sum signal

M and output signal (S+s') from‘leﬁel controlledeVCA 4 -are

._matrixed,'and left and right‘stereo signals L and R are

generated at left andj‘right ioutput-eterminais‘ 11 and 12.

Fﬁfthermdre, when‘the~IDusignal is not_present}‘ewitch‘io is

switched to a position opposite to that shewh in Fig. 3, and

B o
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" are disclosed,

stereo sum signal M and stereo difference signal S are
matrixed in matrix circuit 9.

As described above, because FMX

broadcast system uses compressed and expanded stereo differ-
ence signal S, it is possible to achieve significant im-

provements in the S/N ratio, and the service area can be

enlarged comparably equal to that of ‘the conventional
monaural FM broadcast system.
It is to be noted that- the FMX stereophonic

broadcast transmission ‘signal can be accurately received by

a conventional FM stereophonic receiver. In this case,

compressed stereo difference signal S' is gquadrature modu-

lated with respect to stereo difference signal S, @ and

. reception is not adversely affected.

Details concerning FMX stereophonic broadcasting

for example; in an article "Improving the

Signal-to-Noise Ratio and Coverage of FM  Stereophonic

Broadcasts" by Emil L. Torick and Thomas B. Keller in

"JOURNAL OF THE RADIO ENGINEERING SOCIETY", volume 33,
number 12, issued December 1985.

However, there is such a problem in the prior art
FMX stereophonic receiver that during the receiving of the

FMX stereophonic broadcast signal, interference

multipath
may occur to produce unwanted noise signals (hereinafter re-
ferred to as multipath noise signals), resulting in poor

receiving condition. Although such multipath interference

stereophonic

3




may cause some deterioration in the FM stereophonic receiv-
er, the affect by the muitipath interference is more serious-

in the case of EMX stereophonic receiver. More specifical-

ly, in the case of FMX stereophonic-réceivei,'since it ‘is
hecessary to expand the signal (S+S'), which is'the sum of
compressed stereo difference signal S'/ and the stereo
difference signal S, the affect 'of the ﬁultipath noise
signals with respect to the sum signal (S+S') will be
enhanced to deteriorate the receiving condition, as ex-
plained below.

When the multipath interference occurs, the levelé

of compressed stereo difference signal S' and the stereo

~difference signal S vary. When the amount of wvariation

caused by the multipath interference differs between  the

‘signals S and S', comparator 7 produces abnormal. control

signal to cause VCA 4 to attenuate the signal improperly.
Therefore, the amount 6f compression effected in the broad-
casting station and the amount of expansion effected in the
receiver will not be the same, resulting in undesired output
level of the signal produced from VCA 4.

SUMMARY OF THE INVENTION

The present invention has been developed w1th a

alleviating one or more

view to substantlallyxia&ssa; the above déscrlbed problems
an

and hasy

object to provide an FM/FMX
effeck

stereophonic receiver which can reduce the y affeet Qf_thg

- noise signal caused by the multipath interference.
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According to one aspect of the present invention there

is provided an FM/FMX stereophonic receiver for receiving an

FMX stereophonic broadcast signal or FM stereophonic

broadcast signal, said FM/FMX’ stereophonic receiver
comprising:

means for detecting multipath noise signal contained in
said FM/FMX stereophonic broadcast signal and for producing
a detection signal when said multipath noise signal is
detected; and

means for detecting an ID signal contained in said FMX
stereophonic broadcast signal;

means for selecting either one of FM receiving mode or
FMX receiving mode, said sglecting means automatically
selecting said FMX receiving mode when said ID signal
detecting means produce an output signal, and said FM
receiving mode when said multipath noise signal detecting
means produces said detection'éignal.

According to another aspect of the present’invention
there is provided an FM/FMX stereophonic receiver for
receiving an FMX stereophonic broadcast signal which
includes a stereo sum signal, .a s*tereo differende signal, ‘a
compreésed stereo difference signal aﬁd an FMX ID signal
indicating the FMX sterzophonic brdadcast signal, said
FM/FMX stereophonic receiver comprising:

first detecting means for detecting and producing said

stereo difference signal;

second detector means for detecting and producing said
compressed stereo difference signal;

decoder means for detecting and producing a sum of said

0619 ,ARSSPE.036,13707¢cl,
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stereo difference signal and said compressed stereo

difference signal;

third detecting means fdr'detecting and prodUCing'Said

~ID signal;

~ fourth detecting means for detecting multipath noise

signal contained in said FMX stereophonic broadcast signal

and for producing a detection signal when said multipath

noise signal is detected; and

means, responsive to thé detéction of said iD signal by
said third detecting means, for selecting said signal trom
said first detecting means when said fourth detecting means
produces said detection éignal, and for selecting said
Signal'from said second detecting means when-éaid'fourth
detecting means produces no detection signal.

Accqrding to yet another aspect of the présent
invention there is provided an FMX stereophonic réceiver for
receiving an FMX stereophonic broadcast signal which
includes a stereo sum signal, a stereo difference signal_and
a compressed stereo difference signal, said FMX‘stereophonic
receiver comprising: .

an expanding means for generating a sum utilizing a

detected stereo difference signal and compressed difference-

signal, and also for controlling the level of said sum in
accordance with said stereo difference signal;‘

means for detectihg multipath noise signal contained in

said FMX stereophohic broadcast,signal and for producing a
detection signal when said multipath noise signal is

~ detected; and

means for sfopping séid expanding means so as to stop

09 19, ARSSPE.036,13707¢l,
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1 the control ef'the level of said sum, in accordance with the
2 detection signal from said deteeting means;
3 According. to yet' another aspect of the present %
4 invention there is provided an FMX stereophonic receiver for
5 receiving an FMX stereophonic broadcast signal which
6 includes a stereo sum signal, a stereo difference signal and ;
7 a compressed stereo difference signal, said FMX stereophonic ;
se 8 receiver eomprising: ?
::E. 9 first detecting means for detecting and producing said
E‘aa~ 10 stereo differeﬁce signal;
: 553:° 11 second detecting means for detecting and producing a
:f °e***s 12 sum of said stereo difference signal and said compressed
; 13- sterec dlfference signal; :
( 14 level control means for cbntrolling a level of said %
::: 15 signal produced from said second detecting means; .
i;ﬂ: 16. ‘comparing means for comparing levels of said signals g
h::« 17 produced from said first detecting means and said level i
18 control means and for producing a compare result signal; i,
‘Lc(.-19 transmitting means for tpansmitting said compare result ;;
<L:€§ 20 signal to said level contz "ol means; ; :
¢ e ;
21 third detecting means for detecting multipath noise é g,
22 signél contained in said FMX stereophonic broadcast signal i %'
23 and for producing a detection signal when said multipath g
24 noise S1gnal is detected, and § g
25 means inserted in said transmitting ﬁeane for Cuttihg |
26 the transmission of said compare'reSult sighal,from said
27 comparing means to seid level confrol means when said thifd
28 detectlng means produces said detection signal, and for
29

establishlng the transmission of said compare result 81gnalrr
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1 from said comparing means to said level control means when
2 said third detecting means produces nordetectioh signal. ;
3 These and other objects and features of the present %
4 invention will become clear from the following description .
5 taken in conjunction with the preferred embodiments thereof E
6 with reference to the accompanying drawings f
7
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throughout which like parts are designated by like reference
numerals, and in which:

'Fig. 1 is a graph showing-an FMX stereo broadcast
transmission signal spectrum;

Fig. 2 is a graph showing input/output charactef—
istics of stereo difference signals;

Fig.. 3 is a circuit diagram of an FMX stereophonic
receiver according to prior art;

Fig. 4 is a circuit diagram of an FM/FMX stereo-
phonic . receiver according to a first embodiment of the
present invention;

) Fig. 5 is circuit diagram showing a detail of a
noise detector circuit and a time constant circuit employed
in the circuit of Fig. 4;

Fig. 6 is a circuit diagram showing a detail of a
selection signal generator employed in the circuit of Fig.
4;

Fig. 7 is a circuit diagram of an FM/FMX stereo-
phonic receiver according to a second embodiment of the
present invention; and

‘Fig. 8 is a circuit diagram shbwing a detail of a
switching circuit employed in the circuit of Fig. 7.

DETAILED DESCRIPTION CF THE INVENTION

Referring to  Fig. 4, an FM/FMX stereophonic

receiver according to a first embodiment of the present

invention is shown. In Fig. 4, Treference number 13a

(ReR]
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indicates a front end in which a signal received by antenna

1 is converted to_ an IF signal. Reference number 13b is an
IF amplifier which amplifies an IF signal. . Reference numbef_
13c is an FM detector, and reference number 14 is a synchro-

f 5 nous. detector which synchronously detects an uncompressed

stereophonic difference signal S, which is included in the

R

output signal (a composite signal) of the FM detector 1l3c.
i - Reference number 15 is a quadrature detector which synchro-
feece nously detects compressed stereophonic difference signal S' : ;
10 included in the aforementioned composite signal. Reference
number 16 is a selector and expander which generates a level

controlled signal (S+S') wusing uncompressed stereophonic

difference signal S and compressed stereophonic' difference

A

€ signal S', and which selects uncompressed stereophonic
15 difference signal S or the aforementioned signal (S+S') by a
] switch 10. Reference number 9 is a matrix circuit which

matrixes stereophonic sum signal M obtained from FM detector f v

-(i .. 13c with the output signal of selector 16 for producing the
stereo left and right signals from output terminals 11 and ' ;',i 

20 12, respectively. = Reference number 17 'is an ID detector i ﬁ*

defined by a low pass filter which detects a 10-Hz ID signal
included in the composite signal. .
Reference number 19 is a noise detector for

detecting the multipath noise signal 'contained 'in' the

N
(9]

composite signal, reference number 20 .is ‘a" time constant : ;j i

circuit for producing a LOW or HIGH level signal in response f
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to the. detection or ndn—detection of the multipath noise
signal, respectively, by noise detector 19, and reference
number;él.is a selection signél producer for producing a
selection signal whicﬁ is applied to’selector 16, particu-
larly to switch 105

Referringvto Fig. 5, a detailed circuit diagram of
noise detector 19 and time constant circuit 20 are shown.
Noise detector 19 includes a high pass filter HPF defined by
capacitors Cl and €2 and resistors R1 and R2 so as to permit
signals having a frequency higher than the IF band, such as
above 100 kHz, to pass therethrough, and are applied to a
buffer BUF. Then, the filtered signal is further applied to
a detector defined by a diode Dl and capacitor é3 to detect
the noise signal. The detected noise signal is applied to a
comparator 22 which produces a HIGH or LOW level signal when
the detected noise signal is above or below a predetermined
threshold level, respectively.

Time constant circuit 20 includes a filter defined
by a capacitor C4 and a resistor R3, resistors R4 and R5 for
improving the sensitivity, and an emitter grounded transis-
tor Tl. The collector of transistor Tl is connected through
a resistor R6. to a Jjunction J1l between resistor R7 and
capacitor C5. By a constant voltage Vcc applied to reéiétor
R7, capacitof C5 is normally charged so as to produce a HIGH

level signal from juncfion Jl.

T A TR e
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" When comparator 22 Of:noise detector i9 produces a
HIGH level signal, indicating‘ that  the noise Signal_:is
detected, transistor Ti1 turns on to dischafgé capacitor CS5.
Thus, the voltage ét junction J1 is gradually redﬁcéd by the
time constant determined by capacitor C5 and resisfor,RG,

_Thereafter, when comparator 22 of noise deteétor

19 produces a LOW level signal, indicating'that the noise

“signal has disappeared, transistor T1 turns off to permit

charging of capacitor C5 by"a current from resistor R7.

Thus, the Qoltage'at junction J1 gradually'increases by the

time constant detérminéd by.capacitof C5 and resistor R7.
Referring to Fig. 6, a detailed circuit diagram of

selection signal producer 21 is shown which includes an AND

“gate having one input Connected to ID detector 17 and other
'ihput connected to time constant circuit 20. The output of

: AND gate 21 is connected to switch 10 provided in selector

16. Switch 10 is so arranged that, when a HIGH level signal
is applied thereto from AND gate 21, it is turned to a
position shown by a solid line, and when a LOW level signal

is applied thereto, it is turned to a positioh'shown by a

~dotted line (Fig. 6).

The operation of the FM/FMX stereophonic receiver
acdording to a first embodiment of the"'present invention

.(Fig. 4)1iS'as follows. ‘In a Case.whe:é an FM stereophonic

broadcast containing no 10-Hz ID signal is received, ID

_ detecto: 17 prbduces-a/Low level signal_indicating that the

o o
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ID signal is not present. Thus, AND gate 21 produces a LOW
level ‘signal regardless 'of whatever signal produced from
time constant ciréﬁit 20. Thus, switch 10 is turned to a
cbndition shown by‘a dotted linebin Fig. 6 so that selector
16 selects uncompressed steréophonic difference signal S.
As a result, stereophonic sum signal M and uincompressed
stereophonic difference signal S are matrixed by matrix

circuit 9, and left and right stereophonic signals L and R

-are applied to left and right output terminals 11 and 12,

respectively.

Next, in a case where an FMX stereophonic signal
is received, ID detector 17 produces a HIGH level output
signal upon detection of the ID signal. = Thus, AND gate is
enabled to:permit the signal from time constant circuit 20
to pass therethrough.

In this case, if no multipath interference is
occurring, no multipath noise signal will be detected by
noise detector 19. Thus, comparator 22 will produce a LOW
‘level signal to maintain transistor T1 in off condition.
Thus, a HIGH level signal will be produced from junction J1,
which is transmitted through AND gate 21 to switch 10.

Thus, switch 10 is turned to a position indicated by a solid

line in Fig. 6 so that matrix 9 utilizes‘the sum (S+S') of

the stereo difference signal- S and the compressed stereo
difference signal S'. 'As a result, stereophonic sum signal

‘M from FM detector 13c and signal (S+S') from selector 16

oA b
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are matrixed by matrix circuit 9, and left and right stereo-

phonic signals L and R_are applied to left and/right.output
terminals 11 and 12, respectively. In other .yords, the
FM/FMX stereophonic recéiver according to a first embodiméﬁt
of the present invention (Fig. 4) is automatically set to
an FMX receiving mode when the ID signal is present and, at
the same time, no multipath signal is detected.

On thé contrary, if the multipath interference is

occurring, multipath noise signal will be detected by noise

detector 19. Thus, comparator 22 will produce a HIGH level

signal to turn transistor Tl on. Thus, capacitor C5 starts
to discharge at a rate determinedrby the time constant of
capacitor C5 and resistor R6. When capécitor C5 is dis-
charged, AND gate 21 produces a LOW level signal whigh is
applied to switch 10 which is turned to the position shown
by the dotted 1line (Fig. 6). Thus, selector 16 selects
uncompressed stereophonic differenge signal S which is
matrixed with stere0phonic sum signal M by matrix.circuit 9,
resulting in the same receiving condition as the condition
for receiving fhe FM stereophonic broadcast signal. In
othér' words, the receiving mode is autbmatically ¢hanged
from FMX receiving mode to FM receiving mode, in response to
the detection of the multipath.noise signal.

VCA 4 contained in selector 16 will be controlled

by the signal relative to the stereophonic difference signa1 

S. Since multipath noise signal adversely affects;on stereo

e
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difference signal S, the output signal (S+S') from VCA will

“also be greétly influenced by the multipath noise signal.

Furthermore, $ince rectifier 8 supplies control signal to

vCa 4, the"affect‘of the multipath noise signai will be

‘prolonged relative to the time constant of the rectifier 8.

Thus, even after noise' detector 19 detects 'no further
multipath noise signal, time conétant‘circuit 20 is provided
to prolong the production of the LOW level signal indicating
that the multipath noise signal is receiving.

‘Theieafter, when ‘fhe multipath noise signal
disappears, time . constant circuit 20 produces a HIGH level
signal after a short period of time from a moment when noise
detector 19 produces a LOW level signal indicating the

disappearance of the multipath noise signal. Thus,‘ the

receiver again returns back to the FMX receiving mode.

According to the first embodiment as described

above, since the receiver is automatically changed from the

FMX receiving mode to.FM receiving mode upon detection of-

the multipath noise signal, it is possible to reduce the

influence of the multipath noise signal very small. Also;

by the employment of time constant circuit 20, the undesir-

able affect caused by the multipath interferencé can - be

further avoided.
Referring to Fig. 7, an FM/FMX sterebphonic
receiver according to a second émbodiment of the present

invention is shown. Ascording to the first embodiment, the

B e
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.'output- signal from time constant circuit 20 'is applied

through AND gate 21 to switch 10. Howéver,'in the second

embodiment; the output signal from time constant circuit 20

is applied to a switching circuit 18 which is inserted

between comparator 7 and rectifier 8. The detail of the
switching circuit 18 is shown ih Fig. 8.

Referring to Fig. 8, the switching circuit 18
comprises transistor Trl having its coliectbr connected to
timing constant circuit 20 and transistor Tr2 coupled to
transistor Trl.. Transistor Tr2 is further coupled to
transistor Tr3 which is coupled to transistors Tr4 and Tr7.
Transistor Tr4 is coupled to transistors Tr5 and Tré6 which
are inserted in a line from comparator 7 to rectifier 8.

During the receiving of FMertereophonic signal

and when noise detector 19 detects no multipath noise

' signal, time constant circuit 20 produces a HIGH level

signal which is applied to the bases of transistors Trl and

Tr2. Thus, transistor Tr2 turns off, and transistor Tr3

also turns off and, in turn, transistor Tr4 turns on. Thus,

transistors Tr5 and Tr6 turn on to permit transmission of

'signal frOm'comparator 7 to rectifier 8. In other words,

switching circuit 18 'is turned on.'-Thus, vea 4 is con-

‘trolled by a signal which is in relation to the levei of the
stereo difference”sighal S. The output signal (s+s') £rom

VCA 4 is applied through switch 10 to'matrix”circuiﬁ 9 at

which sighal (S+s')-is.matriXed'withrstereophonic sum signal
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Thus, left 'and right stereophonic signals L and R are
applied to left and right output terminals 11 and 12,
respect;vely.,

Next, during the receiving of FMX stéfeophonic
signal and when noise detector 19 detects the multipath

noise signal, time constant circuit 20. produces a LOW level

signal which is applied to the bases of transistors Trl and

Tr2. Thus, transistor: Tr2 turns on, and transistor Tr3 also

turns on and, in turn, transistor Tr4 turns off. Thus,

transistors Tr5 and Tr6 turn off to prevent any transmission
of data from comparator 7 to rectifier 8. . In other words,
switching circuit 18 is turned off. Accordingly, VCA 4 has

a rate of gain which is determined by the voltage remaining

~in rectifier 8. such as a voltage produced across a capa-

citor 8' (Fig. 8) provided in rectifier- 8. Thus, “the
control will no longer be carried out by the output signal
from comparator 7. Since such a voltage produced from
rectifier 8 1is very close to the voltage that has been
produced from rectifier 8 before the switqhing circuit 18 is
turned off, VCA 4 will operate without any abrupt change
even after the turn off of switching circuit 18 by prefer-
ably sétting the’pulse width of the signél produced from
time constant circuit 20.

According to the second embodiment, when the
mﬁltipath noise signal iS'detected, the data‘tranSmission

from comparator 7 to rectifier 8 is cut off, and at the same

e
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time, rectifier 8 continues to produce a voltage which is
approximately the same as that produced before the transmis-

éion cut off. Thus, VCA 4 will not be controlled in disor-

der.

Although the present invention has been fully

described with reference to preferred embodiments, many

modifications and variations thereof will now be apparent to
those skilled in the art, and the scope of the present
invention is therefore to be limited not by the details of
the preferred embodiments described above, but only by the

terms. . of the appended claims.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOJLOWS:

1.  An FM/FMX stereophonic receiver for receiving an FMX

stereophonic broadcast signal or FM stereophonic broadcast

~signal, said FM/FMX stereophonic receiver comprising:

means for detecting multipath noise signal contained in
said FM/FMX stereophonic broadcast signal and for producing

a detection signal when said multipath noise signal is

. detected: and

means for detecting an ID signal contained in said FMX
stereophonic broadcast signal;

means for selecting either one of FM receiving mode or
FMX receiving mode, said selecting meansrautomatically
selecting said FMX receiving mode when said ID signal
detecting means produce an output signal, and said FM
receiving mode when said multipath noisersignal detecting
means produces  said detection signal.
2, An FM/FMX steréophonic receiver for receiving an FMX
stereophbnic broadcast signal which includes a stereo sum
signal, a stereo difference signal, a compressed stereo
difference signal and an FMX ID signal indicating the FMX
stéreophonic broadcast signal, said FM/FMX stereophonic
receiver comprising: | .

first detecting means for détecting énd producing said
stereo difference.signal; | | |

second detector means for deteéting and producing said
compressed stereo difference signal; | |

decoder means for detecting and producing a sum of said

stereo difference signal and said compressed stereo

B,
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difference signal;

third deteéting-means for detecting and producing said

- ID signal;

fourth detectiﬁg means for,deteéting multipath noise
signal contained in said FMX stereophonic broadcast signal
and for producing a detection signal when said multipath
noise signal is detected; and

heans, fesponsive to the detection of said ID signal by

said third detecting means, for selecting said signal from

~said first'detecting means when said fourth detecting means

produces said detectioh signal, and for selecting said
signal from said second detecting means when said fourth
detecting means produces no detection signal.

3. An FMX stereophonic receiver for receiving an FMX

stereophonic broadcast signal which includes a stereo sum

signal, a stereo difference signal and a compressed stereo

difference signal, said FMX . stereophonic receiver
comprising:

én expanding means for generating é sum utilizing a
detected stereo difference signal and compressed difference
signal, and also for confrolling the level of said sum in
accordance with said stereo difference signal;

means for détecting multipath ncise signal contained in
said FMX stereophonic broadcast signal and for producing a
detection signal when said multipath noise_signal is
detecfed; and

means for stopping said expanding means so as to stop

the control of the level of said sum,_iﬁ accordance with the

detection signalvfrom said detecting means.
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4. An FMX stereophonic receiver for receiving an. FMX

stereophonic broadcast signal which includes a stereo sum

signal, a stereo difference signal and a compressed stereo
difference signal, said FMX !stereophonic receiver
comprising:

first detecting means for detecting and producing said
stereo difference signal;

second detecting means for detecting and producing a
sum of said stereo difference signal and said compressed
stereo difference signal;

level control means for controlling a level of said
signal produced from said second detecting means;

comparing means for comparing levels of said signals
produced from said first detecting means and said level
control means and for producing a compare result signal;

transmitting means for transmitting said compare result
signal to said level control means;

third detecting means for detecting multipath noise
signal contained in said FMX stereophonic broadcast signal
and for producing a detection signal when said multipath
noise signal is detected; and

means inserted in said transmitting means for cutting
the transmission of said compare result signal from said
comparing means to said level control means when said third
detecting means produces said detection signal, and for
establishing the transmission of said compare result signal
from said comparing means to said level control means when
said third detecting means produces no detection signal.
An FMX stereophonic

receiver as claimed in claim 4,
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wherein said transmitting means comprises a holding means
for holding said compare result signal obtained immediately
before the generation of said detection signal.

6. An FM/FMX stereophonic receiver substantially as

hereinbefore described with reference to the drawings.

Dated this 19th day of June, 1i590.

DAVIES & COLLISON
Patent Attorneys for

SANYO ELECTRIC CO., LTD.
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