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said applicant.
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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 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 signal. i .../2
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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.
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COMPLETE SPECIFICATION FOR 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 invention relates to an FMX stereo-
phonic receiver and, more particularly, to an FMX stereo­
phonic receiver able to prevent deterioration of stereophon­
ic channel separation caused by field strength variation.
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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 broadcast includes a compressed stereo difference

A ♦ Γ
9 ♦ t• A t« A A
e A 4• A Ϊ

signal
signal

(L-R)' broadcast simultaneously with the transmission
of conventional FM stereo broadcasting, for example,

II

♦

A «• ft♦· a stereo sum signal (L+R) and stereo difference signal 
(L-R). The transmission signal can be expressed as:

+9 9 9 9β ♦ * ·
• 9 9

9 9 9
9 9 9

f(t) = (L+R)
where L+R is a
signal, P is a

+ Psin(w/2)t + (L-R)sinwt
stereo sum signal, L-R is
stereo pilot signal, and

stereo difference
is the subcarrier

a
w

„ J
angular frequency. As shown by aforementioned Equation (1),

ί

; $

modulated from uncompressed stereo difference signal (L-R),
resulting in an FMX stereo broadcast transmission signal
spectrum shown in Fig. 1

Furthermore, the relationship between the uncom- i

pressed stereo difference signal (L-R) and the compressed

4

J
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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 20'dB greater than the uncompressed stereo differ­
ence signal ' (L-R) and, at the same time, input/output 
characteristics become linear, and also the compression 
ratio becomes 1:1. When the level of the input signal is 
medium (approximately -30 dB), the 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 
difference 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 stereophonic broadcast 
transmission signal received by antehna 1 is received by a 
receiving circuit 2 of the same construction as a conven­
tional FM stereophonic receiver in which stereo sum signal 
(L+R) (hereafter referred to as Μ), stereo difference signal 
(L-R) (hereafter referred to as S), and compressed stereo 
difference signal (L-R)' (hereafter referred to as S') are 
each demodulated. When the received signal is detected by
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f the FM detection circuit 13c included in the receiving

Y

5

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

ϊ

is demodulated. 4

Uncompressed and compressed stereo difference
signals S and S' obtained from receiving circuit 2 are added
by adder 3, and the result is applied to VCA (voltage

ft β β ο© ·
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ft ft · 
e ft a

ο β ft

15• 4 ft 4 ft ft » ft ft

control amplifier) 4 operating as an attenuator. When
stereo difference
are greater than
first and second

signal S and output
a specified level

signal (S+S')
(a knee-point

level detection circuits 5 and

of VCA 4
level),
6, each

having a threshold level, operate in such a manner that the
ft « « w w

fle 
©

0

level of stereo difference signal S and the level of afore-
mentioned output signal (S+S') of VCA 4 are respectively

20 detected by first and second level detection circuits 5 and Ί

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 smoothed by
rectifying circuit 8, and the rectified signal is applied to

25 VCA 4 as a control signal. The output signal (S+S') of
aforementioned VCA 4 is controlled by this control signal to

1

•5'



be equal to the level 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 5 and 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 output 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 stereophonic 
broadcast transmission signal, and FMX stereophonic broad-

e 4 * 
ft ft ·

casts are differentiated from conventional FM stereophonic
e eft
4 9 9• ft · broadcasts by the aforementioned ID signal. In addition,

15ft ft ft ft ft ft ftft ' ft
because an ID detection circuit 17 which detects the afore­
mentioned ID signal is provided, whether the broadcast is
FMX stereo or not can be determined with the output signal 
of ID detection circuit 17. Switch 10 is controlled by the

Ο β
’ ·’ aforementioned ID signal. When the ID signal (such as a

20 HIGH level signal) is present, switch 10 is switched to a
position as shown in Fig. 3. Accordingly, stereo sum signal
M and output signal (S+S') from level controlled VCA 4 are 
matrixed, and left and right stereo signals L and R are 
generated at left and right output terminals 11 and 12.

25 Furthermore, when the ID signal is not present, switch 10 is
switched to a position opposite to that shown in Fig. 3, and
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stereo sum signal Μ and stereo difference signal S are
matrixed in matrix circuit 9.

As described above, because FMX stereophonic 
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 quadrature modu-

» <> lated with respect to stereo difference signal S, and9 9 Λ ■ ' ■

.·,··, . reception is not adversely affected.9 ·■* ' .
15 ■ Details concerning FMX stereophonic broadcasting

• e · _■ are disclosed, for example, in an article "Improving the 
Signal-to-Noise Ratio and Coverage of FM Stereophonic 

t I ( f ' ■
““ Broadcasts" by Emil L. Torick and Thomas B. Keller in
< * * * ■ ■ ■ ■
f "JOURNAL OF THE RADIO ENGINEERING SOCIETY", volume 33,

20 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, multipath interference 
may occur to produce unwanted noise signals (hereinafter re-

25 ferred to as multipath noise signals), resulting in poor
receiving condition. Although such multipath interference
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may cause some
er, the affect
in the case of

deterioration in
by the multipath
FMX stereophonic

the FM stereophonic receiv-
interference is more serious·
receiver. More specifical7

ly, in the case of FMX stereophonic receiver, since
necessary to expand the signal (S+S'),
compressed stereo difference signal
difference signal S, the affect of

it is
which is the sum of
S'

the
and the
multipath

stereo
noise

!
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signals with respect to the sum signal
enhanced to deteriorate the receiving
plained below.

When the multipath interference
of compressed stereo difference signal
difference
caused
signals
signal

by
S

to
Therefore,

(S+S') will be
condition, a,s ex-

occurs, the levels
S' and the stereo

signal S vary. When the amount of variation
the multipath interference differs between the
and S', comparator 7 produces abnormal control
cause VCA 4 to attenuate the signal improperly.
the amount of compression effected in the

casting station and the amount of expansion effected
receiver will not be the same, resulting in undesired
level of the signal produced from VCA 4.
SUMMARY OF THE INVENTION

broad­
in the
output

The present invention has been developed with a 
a\\e-V i ows. or er?

view to substantially! nalwL-nui the above described problems 
an

and has ,] on Li al object to provide an FM/FMX
eVre-cix

stereophonic receiver which can reduce the of the
noise signal caused by the multipath interference.
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1 According to one aspect of the present invention there

2 is provided an FM/FMX stereophonic receiver for receiving an

3 FMX stereophonic broadcast signal or FM stereophonic

4 broadcast signal, said FM/FMX stereophonic receiver

5 comprising:

6 means for detecting multipath noise signal contained in

7 said FM/FMX stereophonic broadcast signal and for producing

8 a detection signal when said multipath noise signal is
Γ
I

9 detected; and

10 means for detecting an ID signal contained in said FMX

11 stereophonic broadcast signal;

12 means for selecting either one of FM receiving mode or

13 FMX receiving mode, said selecting means automatically

14 selecting said FMX receiving mode when said ID signal

15 detecting means produce an output signal, and said FM

16 receiving mode when said multipath noise signal detecting

17 means produces said detection signal.

18 According to another aspect of the present invention

19 there is provided an FM/FMX stereophonic receiver for

ft
ft 

ft ft

20 receiving an FMX stereophonic broadcast signal which

21 includes a stereo sum signal, a stereo difference signal, a

22 compressed stereo difference signal arid an FMX ID signal

23 indicating the FMX stereophonic broadcast signal, said

24 FM/FMX stereophonic receiver comprising

25 first detecting means for detecting and producing said

26 stereo difference signal;

28 compressed stereo difference signal;

/V ΖΛ

/900619,RRSSPE.036,13707C1,

said

27 second detector means for detecting and producing said

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

difference signal;

ID

third detecting means for detecting and producing said

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,

said third

said first

responsive to the detection of said ID signal by

detecting means, for selecting said signal from

detecting means when said fourth detecting means

produces said detection signal, and for selecting said

signal from said second

detecting means

According

invention there

produces

to

is

receiving an FMX

yet

detecting means when said fourth

no detection signal.

another

provided an FMX

stereophonic

aspect of the present

stereophonic receiver for

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

signal, and also for controlling the

accordance with said stereo difference

8

compressed difference

level of

signal;

means for detecting multipath noise signal

said FMX stereophonic broadcast signal and for

said sum in

contained in I s

detection signal when said multipath noise signal is

detected; and

means for stopping said expanding means so as to stop

19,ARSSPE.036,13707c!,

■ i
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1 the control of the level of said sum, in accordance with the

2 detection signal from said detecting means.

3

4

5

According to yet another aspect of the present

invention there is provided an FMX stereophonic receiver for

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

89 «
0 0 
0 9 0«

0 9 0 9 
• : ·

O 9 Ό 9

9 9
9 O
» »99

9 9 9 9
« β 9
0 O

0
9 9 9 9«**

9 9

10

11

12

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

9

13 stereo difference signal;

14 level control means for controlling a level of said
• V » ·

9 ft
• · « »

fttft-t
• *;. t

ft: ft t

15 signal produced from said second detecting means;

16 comparing means for comparing levels of said signals

t c c
C £ I f

17 produced from said first detecting means and said level

18 control means and for producing a. compare result signal;

19 transmitting means for transmitting said compare result

ε 
t « 

« t
20 signal to said level control means;

21 third detecting means for detecting multipath noise

22 signal contained in said FMX stereophonic broadcast signal

23 and for producing a detection signal when said multipath

24 noise signal is detected; and

25 means inserted in said transmitting means for cutting

26 the transmission of said compare result signal from said

27 comparing means to said level control means when said third

28 detecting means produces said detection signal, and for

29

*900619.ARSSPE.036,137O7cl, 
Us.'S) Ujj .

establishing the transmission of said compare result signal

■ ; V)
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1 il rom said comparing means to said level control means when

2 said third detecting means produces no detection 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

6 with reference to the accompanying drawings 
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18

19

20

21

22

23
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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 character­
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 showing a detail of a 
switching circuit employed in the circuit of Fig. 7. 
DETAILED DESCRIPTION OF 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, reference number 13a

25
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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 number 
13c is an FM detector, and reference number 14 is a synchro­
nous detector which synchronously detects an uncompressed 
stereophonic difference signal S, which is included in the 
output signal (a composite signal) of the FM detector 13c. 
Reference number 15 is a quadrature detector which synchro­
nously detects compressed stereophonic difference signal S' 
included in the aforementioned composite signal. Reference 
number 16 is a selector and expander which generates a level 
controlled signal (S+S') using uncompressed stereophonic 
difference signal S and compressed stereophonic difference 
signal S', and which selects uncompressed stereophonic 
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 
13c with the output signal of selector 16 for producing the 
stereo left and right signals from output terminals 11 and 
12, respectively. Reference number 17 is an ID detector 
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

25 composite signal, reference number 20 is a time constant
circuit for producing a LOW or HIGH level signal in response
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to the. detection or non-detection of the multipath noise 
&

signal,· respectively, by noise detector 19, and reference 
number 21 , is a selection signal producer for producing a
selection signal which is applied to selector 16, particu-

ίlarly to switch 10. ■
Referring to 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

β ft
« ft ft ft

o ft « a
• ·

• 9 · O

.. 10
• ftη ·β·

o 4 ft ο
ft 9 ft
ft ft

capacitors Cl and
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 C3 to detect

• « < 
ft « «

• <€

.’.“,15
£ c e

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. .·

tiff 
c 

c c «. c

t c 
t

c

f 
t t 

cc

by a capacitor 04 and a resistor R3, resistors R4 and R5 for
20 improving the sensitivity, and an emitter grounded transis-

25

tor Tl. The collector of transistor Tl is
a resistor R6 to a junction JI between

connected through
resistor R7 and

capacitor C5. By a constant voltage Vcc applied to resistor
R7, capacitor C5 is normally charged so as to produce a HIGH
level signal from junction JI

c t
i
c

5

t ■

)

V
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HIGH level signal,
When comparator 22 of noise detector 19 produces a

indicating that the noise signal is
detected, transistor T1 turns on to discharge capacitor C5.
Thus, the voltage at junction JI is gradually reduced by the
time constant determined by capacitor C5 and resistor R6 .

Thereafter, when comparator 22 of noise detector
19 produces a LOW level signal, indicating that the noise
signal has disappeared, transistor T1 turns off to permit

• A
• 4
β β · 4

• 494
• 4

• A
β e
• o « «

a a a «
• · ®e ·

charging of capacitor C5 by a current from resistor R7.
Thus, the voltage at junction JI gradually increases by the
time constant determined by capacitor C5 and resistor R7.

Referring to Fig. 6, a detailed circuit diagram of

D

4*4 « « · ® a
selection signal producer 21 is shown which includes an AND

• 4 *
A · t

• 4 «

• ♦ *15
• 4
• It

gate having one
input connected
AND gate 21 is
16. Switch
is applied

input connected to ID detector 17 and other
to time constant circuit 20. The output of
connected to switch

10 is so arranged that,
thereto from AND gate

10 provided in selector
when a HIGH
21, it is

level signal
turned to a

«444

4 · · ·

• 4 ·
• 4 ·• *20

position shown by a solid line, and when a LOW level signal
is applied thereto, it is turned to a position shown by a

<t ΪΙ
4 ■ 4. «
4 C

t
i

.

ί

dotted line (Fig. 6). ■ F

The operation of the FM/FMX stereophonic receiver
according to a first embodiment of the present invention 
(Fig. 4) is as follows. In a case where aft FM stereophonic

25 broadcast containing no 10-Hz ID signal is received, ID
detector 17 produces a LOW level signal indicating that the

L.
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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 circuit 20. Thus, switch 10 is turned to a
condition shown by a dotted line in Fig. 6 so that selector

5 16 selects uncompressed stereophonic difference signal S.
As a result, stereophonic sum signal M and uncompressed
stereophonic difference signal S are matrixed by matrix
circuit 9, and left and right stereophonic signals L and R

ft ft
• ft
• ♦ a r

• · a «
« <
·**' 10 ft ft ft ft 

β
« ft * € 
ft ft t
ft c

€
• a * r c <

« (

are applied to
respectively.

Next,

left and right output terminals 11 and 12,

in a case where an FMX stereophonic signal
is received, ID detector 17 produces a HIGH level output

I

signal upon detection of the ID signal. Thus, AND gate is
€ 1 · f.

< < <
<. r«

c f 1 1 5 r r L ->1' < ’

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£

‘*20 Thus,
which
Thus,

25

signal to maintain transistor T1 in off condition.
a HIGH level signal will
is transmitted through
switch 10 is turned to a

line in Fig. 6 so that
the stereo difference
difference signal S' .

matrix
signal

be produced from junction JI,
AND gate 21 to switch 10.
position indicated by a solid
9 utilizes the sum (S+S*) of
S and the compressed stereo

As a result, stereophonic sum signal

ii

M from FM detector 13c and signal (S+S') from selector 16
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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 words, the 
FM/FMX stereophonic receiver according to a first embodiment 
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 the 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 T1 on. Thus, capacitor C5 starts 
to discharge at a rate determined by the time constant of 
capacitor C5 and resistor R6 . When capacitor C5 is dis­
charged, AND gate 21 produces a LOW level signal which is 
applied to switch 10 which is turned to the position shown 
by the dotted line (Fig. 6). Thus, selector 16 selects 
uncompressed stereophonic difference signal S which is 
matrixed with stereophonic sum signal M by matrix circuit 9, 
resulting in the same receiving condition as the condition 
for receiving the FM stereophonic broadcast signal. In 
other words, the receiving mode is automatically changed 
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
25 by the signal relative to the stereophonic difference signal

S. Since multipath noise signal adversely affects on stereo
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difference signal S, the output signal (S+S') from VCA will
’ also be greatly influenced, by the multipath noise signal

5

Furthermore, s’ince
VCA 4, the affect
prolonged relative

rectifier 8 supplies control signal
of the multipath noise signal will
to the time constant of the. rectifier

to
be
8.

Thus, even after noise detector 19 detects no further
multipath noise signal, time constant circuit 20 is provided 
to prolong the production of the LOW level signal indicating

• «
• ·

« · ♦ ♦
0 «

“*lo
• «
0 t t <.

• · t f
• · t• - i

ε• « a r t c• c

that the multipath noise signal is
Thereafter, when the

disappears, time constant circuit

receiving.
multipath noise signal
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

* r c
• r ‘ 
t e <

• ‘ Ί5» t A-1 
« <. r

disappearance of the
receiver again returns

multipath noise signal. Thus, the
back to the FMX receiving mode. ί

♦ c £ <.

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

I « t t t .t itt
ft « t X <
‘ ‘20

the multipath noise signal, it is possible to reduce the
influence of the multipath noise signal very small. Also,

■ i
by the employment of time constant circuit 20, the undesir-
able affect caused by the multipath interference can be
further avoided.

Referring to Fig. 7, an FM/FMX stereophonic
receiver according to a second embodiment of the present ι

ί

invention is shown. According to the first embodiment, the
ΐ

; f

25

.1» ’δ* -

. Λ i
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output signal from time constant circuit 20 is applied
through AND
embodiment,
is applied

gate 21 to switch 10.
the output signal from

However, in the second
time constant circuit 20

to a switching circuit 18 which is inserted
The detail of the8.between comparator 7 and rectifier

switching circuit 18 is shown in Fig. 8.
Referring to Fig. 8, the switching circuit 18

comprises transistor Tri having its collector connected to
timing constant circuit 20 and transistor Tr2 coupled to
transistor toTri. Transistor Tr2 is further coupled
transistor
Transistor

Tr3 which is coupled to transistors Tr4 and Tr7.
Tr4 is coupled to transistors Tr5 and Tr6

are inserted in a
During

and when noise

which
line from comparator 7 to rectifier
the receiving of FMX stereophonic
detector 19 detects no multipath

signal, time constant
signal which is applied
Tr2. Thus, transistor

8.
signal
noise

circuit 20 produces a HIGH level
to the bases of transistors Tri and
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
signal from comparator 7
switching circuit 18 is
trolled by a signal which
stereo difference signal
VCA 4 is applied through

transmission of
to rectifier 8. In other words,
turned on. Thus, VCA 4 is con-
is in relation to the level of the
S. The output signal (S+S') from
switch 10 to matrix circuit 9 at

which signal (S+S*) is matrixed with stereophonic sum signal
M

i·

1

S

I
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Thus, left and right stereophonic signals L and R are 
applied to left and right output terminals 11 and 12, 
respectively. '

Next, during the receiving of FMX stereophonic 
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 Tri 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

ί

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 is very close to the voltage that has been 
produced from rectifier 8 before the switching 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 setting the pulse width of the signal produced from

f 
f

time constant circuit 20.
According to the second embodiment, when the

25 multipath noise signal is detected, the data transmission
from comparator 7 to rectifier 8 is cut off, and at the same

J ivbSB'sj '4 .
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time, rectifier 8 continues to produce a voltage which is 
approximately the same as that produced before the transmis­
sion cut off.. Thus, VCA 4 will not be controlled in disor­
der . i

5 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 presentft ft• ft '• e·'’ invention is therefore to be limited not by the details ofe* © · :• · : :

*‘**10 the preferred embodiments described above, but only by the
9ft• ft ft ft t.. ,. terms of the appended claims.• · ft h• ft :

t . :• ft 6 β if : 'ft t



- 19 -

THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

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;

6 <» 6 « ■» 9
• · 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

c « t ί 
·» < tai
ftt XL 

4 C
t C

detecting means produce an output signal, and said FM
receiving mode when said multipath noise signal detectingI 

t

means produces said detection signal.
2. An FM/FMX stereophonic receiver for receiving an FMX
stereophonic broadcast signal which includes a stereo sum

r. signal, a stereo difference signal, a compressed stereo
difference signal and an FMX ID signal indicating the FMX
stereophonic broadcast 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

^^00619 , ARSSPE. 03 6,13707cl,

stereo difference signal and said compressed stereo

I

L
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difference signal;
third detecting means for 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

9«
• ft
β ft ft ft

ft ♦ 9 <9
• ft

e ft ft ft

ft ft
a o··

ft ft · β
• o ·
« ·

• » * * « ♦
• ft

means,
said third
said first

responsive to the detection of said ID signal by
detecting means, for selecting said signal from
detecting means when said fourth detecting means

produces said detection 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

ft tie 
« r
i t ί »

t C I. « 
t < {(t t

stereophonic broadcast signal which includes a stereo sum
signal, a stereo difference signal and a compressed stereo
difference signal, said FMX . stereophonic receiver
comprising:

' ί ·.-( t 
C € ί C

€ 
t 4 

t V

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

gVR^^xdetection signal from said detecting means
900619,ARSSPE.036,13707c!,us

t 
t

€ C i
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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;

β 9
9 0
β Ο Ο 9

0 «ί « 9
9 ο

Ο Λ 9 9
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Ο 00«
Ο 0 Ο ο
9 0 0
Ο Ο

9
9 9 *» 9*9 0
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second detecting means for detecting
sum of said stereo difference signal and
stereo difference signal;

level control means for controlling

and producing a
said compressed

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

9 ί ί » 
9 90 9 9 9
• « a e 

• « l
« 4 t

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

C (f 
t t t

< £ L <
C

I 4 
« t

signal contained in said FMX stereophonic broadcast signal
c r. 

c and for producing a detection signal when said multipath

t f ( 
I t t
U t ί

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
front said comparing means to said level control means when
said third detecting means produces no detection signal.

■ ■
F ..
900619,ARSSPE.036,13707cl,

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.
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