
1             0103917                       2 Description
noticeable to a much lesser extent than in the prior art FM-receiver, and
wherein noise pulses The invention  relates to  an  FM-receiver       do
not result in loss of spatial sound impression. comprising an aerial input
having connected         According to the invention, an FM-receiver of
thereto, in succession, an RF input stage, an IF    5   the type described
in the opening paragraph, is portion, an FM-detector and a stereo decoder
and  characterized in that the FM-receiver comprises a also comprising a
control signal generating circuit  noise pulse suppression circuit arranged
between and a mono-stereo control circuit connected       the FM-detector
and the stereo decoder for keep- thereto, the control signal generating
circuit    ing the amplitude of the stereo multiplex signal comprising a
multipath reception detector and    10  constant during the occurrence of
noise pulses, being connected to the IF portion via a level     the
bandpass filter having a 3 dB passband range detector, the  multipath
reception  detector      of not more than 10 kHz around a central
comprising an amplitude detector connected to     frequency of the order of
5 kHz, the amplitude the level detector via a bandpass filter.
detector having a time constant of at least 50 Such an FM-receiver is
disclosed in German    15   msec. Patent Application No. 2 929 647, which
has been    In contrast to the prior art FM-receiver wherein laid open to
public inspection.                    noise pulses effect a
mono-reproduction and as a The prior art FM-receiver comprises a mono-
result thereof are reproduced somewhat less stereo switching circuit which
at a low field      strongly, in the FM-receiver in accordance with
strength and/or a high degree of multipath recep-    20  the invention
noise pulses in the signal path as tion-effects a mono reproduction and at
a high      well as in. the control path. are eliminated. The field
strength and a low degree of multipath       elimination of noise pulses in
the signal path is reception effects a stereo reproduction. The
effected by means of said noise pulse suppres- audible noise produced by
poor signal reception    sion circuit which is known per se from, for is
thereby reduced at the cost of a spatial    25   example, German  Patent
Specification  No. reproduction. With the prior art FM-receiver the  26 53
508. In the manner described therein this multipath reception is measured
by amplitude       noise pulse suppression circuit prevents noise detection
of the output signal of the level detector  pulses from being reproduced by
keeping the within the passband of said bandpass filter, the   amplitude
level of the stereo multiplex signal just level detector being connected to
the IF-portion.   30   prior to each noise pulse constant during the This
passband may either be wide-banded            occurrence of the noise
pulse. (extending from some KHz to approximately 100       Using only this
noise pulse suppression circuit KHz) or narrow-banded around 19 KHz or 57
KHz.     does however not prevent the occurrence of a The field strength is
measured by an integration   noise pulse-dependent mono reproduction. To of
the output signal of the said level detector. The    35   prevent such a
mono reproduction from occur- control signal for the mono-stereo switching
ring, the noise pulses must also be eliminated in circuit is obtained by
subtracting the output     the control path which, in accordance with the
signals of the multipath receptor and the field   invention, is effected by
means of the last- strength detector from each other, after a mutual
mentioned bandpass filter. The choice of the filter amplitude match.
40   parameters of this bandpass filter is based on the Pulse-shaped,
artificial interference (so-called  recognition, that noise components
which are the man made noise) caused, for example, by electric  result of
man made noise become manifest in the ignition of internal combustion
engines may        output signal of the level detector in a frequency
however produce noise components which pass        range above 10 KHz. In
contrast thereto, ampli- said bandpass filter and are included in the    45
tude variations of the FM-IF signal between measurement of the multipath
reception. The        approximately 1 KHz and 10 KHz are almost control
signal for the mono-stereo switching       exclusively produced by
multipath reception circuit of the prior art FM receiver is consequently
effects. When the measure in accordance with the partly determined by the
said noise pulses. Even   invention is used, a substantially
interference-free in good receiving conditions, that is to say with a    50
reproduction in combination with a spatially low degree of multipath
reception and a high field  stabilized sound impression is obtained.
strength, these noise pulses may effect a frequent  A preferred embodiment
of an FM-receiver in and/or prolonged  mono  reproduction. This
accordance with the invention is characterized in indeed somewhat reduces
the annoying effect of    that in the control signal generating circuit the
the noise pulses on the reproduction, but it also    55  level detector is
part of a field strength detector causes an audible loss of spatial
reproduction    and is connected in a wide-band mode to a first which,
particularly in the case of rapidly repeating  input of a differential
stage, and that the multipath mono change-over actions may result in a
reception detector is connected to a second input spatially  instable
sound  impression   of        of the differential stage, the differential
stage continuously springing sound sources.         60   being connected
via a first delay circuit to the It is an object of the invention to
provide an   mono-stereo control circuit, this first delay circuit
FM-receiver which comprises a field strength and   producing a continuously
variable mono-stereo multipath  reception-dependent  mono-stereo
control signal having a rise time constant of at control, wherein noise
pulses are either not      least 100 msec at a change-over to mono 



noticeable in the sound reproduction; or are   65  reproduction and a decay
time constant of not 2    3                    0103 917
4 more than 10 msec at a change-over to stereo           The FM-receiver
described so far is known per reproduction.
se from United States Patent USP 3,739,285 and a In the field strength
detector of the prior art    further description is not necessary for an
under- FM-receiver a certain amount of elimination of       standing of the
invention. noise pulses is effected by means of integration of    5  The
stereo decoder 5 of an FM-receiver in the level detector output signal.
However, such an  accordance with the invention is provided by an
integration also results in that the field strength  integrated circuit of
the type TDA 1005A. This indication  obtained  therewith  follows field
integrated circuit also comprises a mono-stereo strength variations in
either direction with a delay  control circuit and a tone control circuit,
both not which results in an undesirable slow mono-stereo    10   shown,
which  effect in  known  manner a control. In contrast thereto, in the
FM-receiver in  continuous mono-stereo change-over and a accordance with
the invention the field strength     continuous tone control in the
reproduction by variations produced by noise pulses are not          means
of a control signal applied to mono-stereo eliminated in the field strength
detector, but they  and tone control inputs 16 and 17, respectively. are
only eliminated after the differential stage and    15    In addition, an
FM-receiver in accordance with the delay circuit by means of an integration
the invention comprises a control signal generat- thereof with a field
strength variation direc-       ing circuit 8-15, which comprises an
amplitude tion-dependent time constant. In practice it has     detector
which functions as a level detector 8 and been found that a fast control
from stereo to        isconnectedtothe FM-IFportion2andtowhicha mono and a
gradual control from mono to stereo    20   non-limited FM-intermediate
frequency signal is as is obtained when the measure in accordance
applied. The time constant of the level detector 8 with the invention is
used, results in. a spatial   hasbeenchosen sufficientlysmall([ERR]
0.1msec.) to sound impression which varies in a smooth and        detect
the spurious modulation of the FM-inter- acceptable manner.
mediate frequency signal over a wide frequency A still further preferred
embodiment of the    25   range, for example from 0 to at least 10 KHz and
FM-receiver in accordance with the invention is      preferably 100 KHz.
Consequently, the output characterized by a continuous tone control, as
signal of the level detector 8 accurately indicates well as by a second
delay circuit arranged           the field strength of the received signal
and is between the differential amplifier and the con-      applied as a
wide-band signal to a first input 11 of tinuous tone control for producing
a continuously    30   a differential stage 13. variable tone control
signal having a rise time and    The output of the level detector 8 is also
a decay time constant of the order of magnitude      connected to a
multipath reception detector 9, 10, of 1.5 sec. and 500 msec.,
respectively.             which comprises a bandpass filter 9 and an The
invention will now be further described by     amplitude detector 10
coupled thereto. The band- way of example with reference to the Figures
35   pass filter 9 selects the spurious modulation shown in the
accompanying drawing.                   signal, from the level detector 8
within a 3 dB Herein:                                            frequency
band of 4.5 KHz (Q=0.8) around a Fig. 1 shows an FM-receiver in accordance
with     central frequency of 3.5 KHz. The spurious the invention; and
modulation signal thus selected is thereafter Fig. 2 shows a practical
embodiment of a    40   integrated in the amplitude detector 10, which in a
control signal generating circuit for use in the     practical embodiment
had a time constant of FM-receiver of Fig. 1.
approximately 500 msec. Acceptable results are Fig. 1 shows an FM-receiver
in accordance with     generally obtained when the bandpass filter 9 has
the invention comprising an aerial A having          a 3 dB-passband range
of not more than 10 KHz connected thereto, in succession, an RF-input and
45   around a central frequency of the order of magni- tuning stage 1, an
FM-IF portion 2, an FM-detector   tude of 5 KHz and the amplitude detector
10 has a 3, an  interference  absorption  circuit (IAC)       time constant
of at least 50 msec. functioning as a noise pulse suppressing circuit 4,
In accordance with one aspect of the invention a stereo decoder 5, left and
right audio output      the output signal of the amplitude detector 10
stages 6, 7 and loudspeakers L and R. How the    50   gives a rather
accurate indication of the degree of signal is processed in these circuits
is known: a    a multipath reception in the received FM-signal, desired
FM-aerial signal is selected and converted   which is not or hardly
affected by noise pulses. to a fixed FM-intermediate frequency (10.7 MHz)
This output signal is applied to a second input 12 by means of the RF-input
and tuning stage 1, is      of the differential stage 13 and subtracted
therein amplified and limited in the FM-IF portion and    55   from the
above-mentioned signal at the first input frequency-demodulated by the
FM-detector 3.          11. The difference signal 6 thus obtained at the
Thereafter, the baseband modulation signal thus      output of the
differential stage 13 is used for both obtained is freed from noise pulses
in the noise     the mono-stereo control and the tone control of pulse
suppression circuit 4 which is, for example,   the stereo decoder which is
provided by the 



provided by the integrated circuit TDA 1001A and,   60   integrated circuit
(TDA 1005A). An increase of this in the event of a stereo multiplex signal
is further  difference signal effects a delayed increase of the decoded
into left and right stereo signals which     spatial sound impression and a
likewise delayed are reproduced by means of the loudspeakers L
increase of the audible frequency range and a and R after having been
amplified in the audio       decrease of the difference signal is
substantially output stages 6 and 7.                         65    directly
followed by a decrease of the spatial 3    5                    0103 917
6 sound impression and followed after a delay by a     tional amplifier 29
and is also connected to the decrease of the audible frequency range. The
cathode of a diode D2 via a grounded capacitor 26. signal delays required
therefor are realised, in a   The anode of this diode D2 is connected via
the manner still further to be described, by means of    mono-stereo
control input 16 to the integrated first and second delay circuits 14 and
15 arranged  5    circuit of the type TDA 1005A, which, in addition between
the differential stage 13 and the mono-      to the stereo decoder also
comprises a voltage stereo control input 16 and the tone control input
source 28, which is connected to the mono-stereo 17, respectively of the
stereo decoder 5 which is    control input 16 via the resistor 27. This
voltage provided by the integrated circuit (TDA 1005A). In   source 28
supplies a voltage of approximately 1.4 thee event of a variable receiving
signal quality    10   V on receipt of FM-stereo signals and a voltage of
these signal delays enhance a spatial and a          0 V on receipt of
FM-mono signals. frequency-based  stabilization  of the  sound          As
a result of the threshold and the diode impression, respectively.
voltage of the diode [ERR] and the voltage division Fig. 2 shows a
practical embodiment of a           across the resistors 23 and 24 an
increase in the control signal generating circuit 8-15 in which    15
output voltage of differential stage 13 is followed circuits whose
functions correspond to those of      by a delayed and amplitude matched
voltage the circuits shown in the preceding Figure have      increase at
the inverting input of the operational been given the same reference
numerals. The          amplifier 29. At such an increase the voltage level
detector 8 is realised by means of an          across the capacitor 26,
that is to say the voltage integrated circuit of the type TEA 5560. An
output    20   at the non-inverting input of the operational of the level
detector 8 is connected to a non-     amplifier 29, is less than the
voltage at -the inverting input of a differential amplifier 18 via a
inverting input and the operational amplifier 29 first input 11 of
differential stage 13 and a voltage  produces a negative, at least
sufficiently low divider 19, 20 and also to an inverting input of
voltage to the base of the transistor 31 via the differential amplifier 18
via the multipath recep-    25   resistor 30 to cut-off this transistor.
Consequently, tion detector 9, 9', 10, 10', the second input 12 of  on
receipt of FM-stereo signals, the capacitor 26 is the differential stage 13
and an input resistor 21.  slowly charged from the voltage source 28 via
the An output of the differential amplifier 18 is        resistor 27 and
the diode D2 with an RC-time connected to said inverting input via a
feedback     constant determined by the resistor 26, the diode resistor 22.
30   resistance of D2 and the capacitance of the The multipath reception
detector 9, 9', 10, 10'     capacitor 26. This what is commonly referred to
comprises an amplifier 9' arranged between the       as the rise time
constant thus determines the rate bandpass filter 9 and the amplitude
detector 10,     of increase of the mono-stereo control signal at and a
delay circuit 10' connected to the output of   control input 26 and, for an
adequate operation, the amplitude detector 10. The amplifier 9' pro-   35
should amount to at least 100 msec. vides in combination with the input
resistor 21,       A decrease of the output voltage of the differen- the
feedback resistor 22 and the voltage divider     tial stage 13 results in
the voltage across the 19, 20 an adequate mutual amplitude match and
capacitor 26, that is to say the voltage at the difference formation of the
multipath reception      non-inverting input of the operational amplifier
29 indication and the field strength indication. The    40    becoming
larger than the voltage at the inverting delay circuit 10' produces an
output signal which    input. As a result thereof the output voltage of the
delays an increase of the input signal integrated    operational amplifier
29 becomes positive and, over an RC-time constant of 0.5 sec. and which
via the resistor 30, makes the transistor 31 follows a decrease
substantially undelayed (T=25     conductive, which short circuits the
voltage msec.). This delay circuit 10' may if so desired be    45    across
the capacitor 26. In response thereto a of the same construction as the
first delay circuit  decrease of the output voltage of the differential 14
described hereafter and may optionally replace    stage 13 is almost
immediately followed by a this first delay circuit 14 or be replaced by it.
decrease of the mono-stereo control signal. The The output signal of the
differential amplifier 18  time constant, being commonly referred to as the
is applied to the first delay circuit 14 to be    50
decaytimeconstant,andbeingdeterminedbythe submitted therein to a delay in
the event of an      transistor 31 and the capacitor 26 is substantially
increasing amplitude. For that purpose the first     zero and must not be
more than 10 msec. for delay circuit 14 comprises a comparison circuit
adequate operation. 25, which is connected to the output of the
In the embodiment shown the delay circuit 10' 



differential amplifier 13 via a series arrangement   55    may optionally
be omitted. It is alternatively of a resistor 23 and a diode [ERR]. The
cathode of the  possible to omit the signal delays in the first delay diode
[ERR] is connected to ground via a resistor 24    circuit 14 when the delay
circuit 10' is used, by and is also connected to an inverting input of the
omitting the comparison circuit 25 and the operational amplifier 29 of the
comparison circuit   capacitor 26. 25. An output of the operational
amplifier 29 is   so  The output signal of the differential stage 13 is
connected via a resistor 30 to the base of a         also applied to the
second delay circuit 15 to be transistor 31, whose emitter is connected to
submitted therein to a delay, both when the ground and whose collector
forms the output of       amplitude increases or decreases. To that end the
the comparison circuit 25. This collector output is  second delay circuit
15 comprises a grounded fed-back to a non-inverting input of the opera-
65    capacitor 33, one side of which is being connected 4    7
0103917                         8 to the differential stage 13 via a series
arrange-                                       Values ment of a diode [ERR]
and a resistor 32 and the other      Resistors  Values    Capacitors     F
side being connected via a diode D4 to the tapping
pointofavoltagedivider34,35arrangedbetween                 19     100 K
26        100 [ERR] a supply voltage and ground. The diodes D3 and  5 [ERR]
D4 have been chosen such that a discharge path              20     100 K
33        68 p of the capacitor 33 is formed by the diode D3, the resistor
32 and the output impedance of the                21     1 M           36
27 [ERR] differential stage 13 and that a charging path is formed by the
resistor 34 of the voltage divider   10      22     1 M 34, 35 and the
diode [ERR]. The tapping point of the voltage divider 34,35 is         23
3 K also connected via a capacitor 36 to the tone control input 17, to
which a voltage source 38             24     1 K applies a stereo sum
signal (L+R)-depending    15 signal voltage via a resistor 37. Together
with the        27     6 K8 variable  and   conduction-dependent  diode
resistance of the diode D4 and the capacitor 33 the        32     10 K
capacitor 36 forms a variable tone filter at the tone control input 17,
which variably filters the stereo    20  32     22 K sum signal L+R
supplied by the voltage source 38.                             -
35     18 K If the output voltage of the differential stage 13 decreases to
below  the maximum  capacitor              In practice, it has been found
that resistance voltage, that is to say the voltage at the tapping    25
and capacitance deviations which cause a devia- point of the voltage
divider 34, 35, then the         tion of approximately 30% of the time
constant capacitor 33 will be discharged via the diode D3      mentioned in
the foregoing are acceptable. and the resistor 32. As a result thereof the
It will be obvious that the invention is not capacitor voltage becomes less
than the voltage       limited to the embodiments shown. It is very well at
said tapping point, so that the diode D4 starts   30    possible to use the
inventive idea with other delay conducting. In response thereto the stereo
sum        circuits or without delay circuits and/or without a signal (L+R)
applied to the tone control input 17 is  combination with a field strength
indication. short-circuited frequency-dependently via the         These
last-mentioned additions achieve only an capacitor 36, the diode resistance
of the diode [ERR]   improvement in the effect aimed at. which resistance
depends on the degree of   35 conduction, and the capacitor 33. This tone
Claims control follows a decrease of the output signal of the differential
stage with a delay having an RC        1. An FM-receiver comprising an
aerial input time constant or so-called decay time constant        having
connected thereto, in succession, an RF which is determined by the
capacitance of the   40    input stage (1), an IF portion (2), an
FM-detector capacitor 33 and the resistance value of the diode    (3) and a
stereo decoder (5) and also comprising a D3, the resistor 32 and the output
impedance of       control signal generating circuit (8-15) and a the
differential stage 13.                            mono-stereo control
circuit (5) connected thereto, If the output signal of the differential
stage 13  the control signal generating circuit (8-15) increases, then the
diode D3 is cut-off and the   45    comprising a multipath reception
detector (9, 10), capacitor 33 is charged with an RC time constant
being connected to the IF portion (2) via a level or so-called rise time
constant determined by the     detector (8), the multipath reception
detector (9, capacitance of the capacitor 33 and the resistance    10)
comprising  an  amplitude detector (10) values of the diode resistance of
[ERR] and the          connected to the level detector (8) via a bandpass 



resistor 34. The diode resistance of [ERR] then   50    filter (9),
characterized in that the FM-receiver gradually increases as does also,
frequency wise,     comprises a noise pulse suppression circuit (4) the
cross-over point in the frequency response        arranged between the FM
detector (3) and the characteristic which is realised by the capacitors
stereo decoder (5) for keeping the amplitude of 33 and 36 and the diode D4.
The tone control then     the stereo multiplex signal constant during the
follows a decrease of the output signal of the   55    occurrence of noise
pulses, the bandpass filter (9) differential stage 13 with a delay equal to
the       having a 3 dB-passband range of not more than last-mentioned time
constant.                         10 kHz around a central frequency of the
order of In a practical embodiment there were used in        5 kHz, the
amplitude detector (10) having a time addition to the above-mentioned
integrated cir-       constant of at least 50 msec. cuits TEA 5560 as the
level detector 8 and TDA    60    2. An FM-receiver as claimed in Claim  1,
1005A as the stereo decoder 5 also an integrated      characterized in that
in the control signal circuit MC 3302 as the comparison circuit 25,
generator circuit (8-15) the level detector (8) is diodes of the type BA
317 as the diodes [ERR] and    part of a field strength detector and is
connected D4 and a diode of the type AA 119 as the diode [ERR]    in a
wide-band mode to a first input (11) of a The resistors had the following
values:      65    differential stage (13), and that the multipath 5    7
0103 917                       8 to the differential stage 13 via a series
arrange-                                     Values ment of a diode D3 and
a resistor 32 and the other    Resistors Values    Capacitors      F side
being connected via a diode D4 to the tapping
pointofavoltagedivider34,35arrangedbetween               19      100 K
26        100 [ERR] a supply voltage and ground. The diodes D3 and    5 D4
have been chosen such that a discharge path           20      100 K
33        68 [ERR] of the capacitor 33 is formed by the diode D3, the
resistor 32 and the output impedance of the              21      1 M
36         27 [ERR] -differential stage 13 and that a charging path is
formed by the resistor 34 of the voltage divider   10     22     1 M 34, 35
and the diode D4. The tapping point of the voltage divider 34,35 is
23     3 K also connected via a capacitor 36 to the tone control input 17,
to which a voltage source 38           24      1 K applies a stereo sum
signal (L+R)-depending    15 signal voltage via a resistor 37. Together
with the      27      6 K8 variable  and  conduction-dependent  diode
resistance of the diode D4 and the capacitor 33 the      32      10 K
capacitor 36 forms a variable tone filter at the tone control input 17,
which variably filters the stereo    20  32    22 K sum signal L+R supplied
by the voltage source 38.
35      18 K If the output voltage of the differential stage 13 decreases
to below  the maximum  capacitor            In practice, it has been found
that resistance voltage, that is to say the voltage at the tapping    25
and capacitance deviations which cause a devia- point of the voltage
divider 34, 35, then the       tion of approximately 30% of the time
constant capacitor 33 will be discharged via the diode D3    mentioned in
the foregoing are acceptable. and the resistor 32. As a result thereof the
It will be obvious that the invention is not capacitor voltage becomes less
than the voltage     limited to the embodiments shown. It is very well at
said tapping point, so that the diode D4 starts   30    possible to use the
inventive idea with other delay conducting. In response thereto the stereo
sum      circuits or without delay circuits and/or without a signal (L+R)
applied to the tone control input 17 is  combination with a field strength
indication. short-circuited frequency-dependently via the       These
last-mentioned additions achieve only an capacitor 36, the diode resistance
of the diode [ERR]  improvement in the effect aimed at. which resistance
depends on the degree of   35 conduction, and the capacitor 33. This tone
Claims control follows a decrease of the output signal of the differential
stage with a delay having an RC      1. An FM-receiver comprising an aerial
input time constant or so-called decay time constant      having connected
thereto, in succession, an RF which is determined by the capacitance of the
40   input stage (1), an IF portion (2), an FM-detector capacitor 33 and
the resistance value of the diode  (3) and a stereo decoder (5).and also
comprising a D3, the resistor 32 and the output impedance of     control
signal generating circuit (8-15) and a the differential stage 13.
mono-stereo control circuit (5) connected thereto, If the output signal of
the differential stage 13  the control signal generating circuit (8-15) 



increases, then the diode D3 is cut-off and the   45    comprising a
multipath reception detector (9, 10), capacitor 33 is charged with an RC
time constant     being connected to the IF portion (2) via a level or
so-called rise time constant determined by the   detector (8), the
multipath reception detector (9, capacitance of the capacitor 33 and the
resistance  10) comprising  an amplitude detector (10) values of the diode
resistance of D4 and the        connected to the level detector (8) via a
bandpass resistor 34. The diode resistance of [ERR] then   50    filter
(9), characterized in that the FM-receiver gradually increases as does
also, frequency wise,   comprises a noise pulse suppression circuit (4) the
cross-over point in the frequency response      arranged between the FM
detector (3) and the characteristic which is realised by the capacitors
stereo decoder (5) for keeping the amplitude of 33 and 36 and the diode D4.
The tone control then   the stereo multiplex signal constant during the
follows a decrease of the output signal of the   55    occurrence of noise
pulses, the bandpass filter (9) differential stage 13 with a delay equal to
the     having a 3 dB-passband range of not more than last-mentioned time
constant.                       10 kHz around a central frequency of the
order of In a practical embodiment there were used in      5 kHz, the
amplitude detector (10) having a time addition to the above-mentioned
integrated cir-     constant of at least 50 msec. cuits TEA 5560 as the
level detector 8 and TDA   60   2. An FM-receiver as claimed in Claim  1,
1005A as the stereo decoder 5 also an integrated    characterized in that
in the control signal circuit MC 3302 as the comparison circuit 25,
generator circuit (8-15) the level detector (8) is diodes of the type BA
317 as the diodes [ERR] and  part of a field strength detector and is
connected D4andadiodeofthetypeAA119asthediode D2.             in a
wide-band mode to a first input (11) of a The resistors had the following
values:     65    differential stage (13), and that the multipath 5    9
0103 917                        10 reception detector (9, 10) is connected
to a second  die ein stetig einstellbares Mono/Stereo-Steuer- input (12) pf
the differential stage (13), the      signal mit einer
Anstiegszeitkonstante  von differential stage (13) being connected to the
mindestens 100 ms bei einem  Ubergang auf mono-stereo control circuit (5)
via a first delay   Monowiedergabe und mit einer Abklingzeit- circuit (14),
this first delay circuit (14) producing a    5    konstante von nicht mehr
als 10 ms be; einem continuously variable mono-stereo control signal
Ubergang auf Stereowiedergabe erzeugt. haying a rise time constant of at
least 100 msec. at  3. FM-Empfanger nach Anspruch 2, dadurch a change-over
to mono reproduction and a decay      gekennzeichnet, dass eine
Dauertonsteuerung (5) time constant of not more than 10 msec. at a
vorgesehen ist, wobei eine zweite Verzogerungs- change-over to stereo
reproduction.            10   schaltung (15) zwischen der Differentialstufe
(13) 3. An FM-receiver as claimed in Claim  2,          und der
Dauertonsteuerung (5) zum  Erzeugen characterized by a continuous tone
control (5), a    eines stetig einstellbaren Tonsteuersignals mit second
delay circuit (15) being arranged between    einer Anstiegszeit- und
Abklingzeitkonstante in the differential stage (13) and the continuous tone
der Gr6ssenordnung von 1,5 s bzw. 500 ms control (5) for producing a
continuously variable   15   angeordnet ist. tone control signal having a
rise time and decay      4. FM-Empfanger nach Anspruch 2 oder 3, time
constant of the order of magnitude of 1.5 sec   dadurch   gekennzeichnet,
dass  die  erste and 500 msec. respectively.
Verzogerungsschaltung   (14)  einen   rOck- 4. An FM-receiver as claimed in
Claim 2 or 3,      gekoppelten Differentialverstarker (25) enthalt,
characterized in that the first delay circuit (14)   20    von dem ein
erster Eingang an einem Ausgang   f comprisesa fedback differential
amplifier (25), a  der Differentialstufe (13).gekoppelt und von-dem first
input of which is coupled to an output of said  ein Ausgang Ober einen
Ladekondensator (26) differential stage (13) and an output of which is
sowie an einen zweiten Eingang des Differential- connected across a
charging capacitor (26) and       verstarkers  angeschlossen  ist, wobei
der also to a second input of the differential amplifier   25
Ladekondensator (26) uber eine Diode [err] und (25), the charging capacitor
(26) being coupled to  einen Serienwiderstand (27t mit einer Konstant- a
constant voltage source (28) via a diode (D2)     spannungsquelle (28)
verbunden ist. and a series resistor (27). Revendications Patentansprfche
30 1. Recepteur FM comprenant une entr6e 1. FM-Empfinger mit einem
Antenneneingang,         d'antenne A laquelle sont connectes dans lFordre
an den aufeinanderfolgend sine Hf-Eingangsstufe      un 6tage d'entree RF
(1), un bloc Fl (2), un (1), eine Zf-Einheit (2), ein FM-Detektor (3) und
detecteur FM (3) et un decodeur st6r6o (5) et ein Stereodecoder (5)
angeschlossen sind, und    35   comportant aussi un circuit generateur de
signal weiter mit siner Steuersignalgeberschaltung          de commands (8
a 15) et un circuit de commands (8... 15) und  einer daran  angeschlossenen
mono-st6r6o (5) qui y est connect6, le circuit Mono/Stereo-Steuerschaltung
(5), wobei die         g6n6rateur de signal de commands (8 A 15)
Steuersignalgeberschaltung (8 ... 15) einen an die  comprenant un d6tecteur
de r6ception multivoie 



Zf-Einheit (2) Ober einen Pegeldetektor (8) ange-   40   (9, 10) et 6tant
connect6 au bloc Fl (2) par schlossenenen Mehrwege-Empfangsdetektor (9,
l'interm6diaire d'un detecteur de niveau (8), le 10) enthalt, der einen an
den Pegeldetektor (8)     d6tecteur  de  reception  multivoie  (9, 10) Ober
einen  Bandpass  (9) angeschlossenen           comprenant un  d6tecteur
d'amplitude  (10) Amplitudendetektor(1O) enthalt, dadurch gekenn-
connect6 au d6tecteur de niveau (8) par l'inter- zeichnet, dass der
FM-Empfanger enthallt sine    45    m6diaire d'un filtre passe-bande (9),
caract6rise StorungsimpulsunterdrOckungsschaltung    (4)        en ce que
le r6cepteur FM comprend un circuit zwischen dem FM-Detektor (3) und dem
Stereo-        suppresseur d'impulsions de bruits (4) dispose decoder (5)
zum Konstanthalten der Amplitude        entre le d6tecteur FM (3) et le
d6codeur stereo (5) des Stereo-Multiplexsignals beim Erscheinen von
pour maintenir l'amplitude du signal multiplex Storungsimpulsen, wobei der
Bandpass (9) einen    50   ster6o constants pendant l'apparition d'impul-
3-dB-Durchlassbereich von nicht mehr als 10 kHz     sions de bruit, le
filtre passebande (9) pr6sentant um sine Zentralfrequenz im Wert von 5 kHz
und       une largeur de bands' passante A 3 dB ne der Amplitudendetektor
(10) eine Zeitkonstante      d6passant pas 10 kHz par rapport 3 une
frequence von wenigstens 50 ms haben.                         m6diane de
l'ordre de 5 kHz, le detecteur d'ampli- 2. FM-Empfanger nach Anspruch 1,
dadurch    55   tude (10) ayant une constants de temps d'au gekennzeichnet,
dass in der Steuersignalgeber-      moins 50 msec. schaltung (8 ... 15) der
Pegeldetektor (8) einen Teil  2. Recepteur FM suivant la revendication 1,
eines Feldstarkedetektors bildet und in einem       caracterise en ce quo,
dans le circuit generateur Breitbandbetrieb an einen ersten Eingang (11)
de signal de commands (8 A 15), le detecteur de einer Differentialstufe
(13) angeschlossen ist, und    60   niveau (8) fait partie d'un detecteur
d'intensit6 de dass der Mehrwege-Empfangsdetektor (9, 10)          champ et
est connecte dans un mode A large mit einem zweiten Eingang (12) der
Differential-    bands A une premiere entr6e (11) d'un 6tage stufe  (13)
verbunden  ist,  die  an  die          differentiel (13), et le d6tecteur
de reception Mono/Stereo-Steuerschaltung (5) uber eine erste     multivois
(9, 10j est connect6 A une seconds Verzogerungsschaltung (14) angeschlossen
ist,   65   entr6e (12) de l'etage diff6rentiel (13), I'etage 6 I
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12 differentiel (13) etart connecte par l'intermediaire  maniere continue
presentant une constante de d'un premier circuit a retard (14) au circuit
de    temps de montee et une constante de temps de commande'mono-stereo
(5), ce premier circuit a      descente de l'ordre de 1,5 sec et de 500
msec, retard (14) produisant un signal de commande        respectivement.
mono-stereo continuellement variable presentant    5  4. Recepteur FM
suivant la revendication 2 ou 3, une constante de temps de montee d'au
moins         caracteris6 en ce que le premier circuit a retard 100 msec
lors d'une commutation vers la             (14) comprend un amplificateur
differentiel a reproduction mono et une constante de temps de      reaction
(25), dont une premiere entr6e est descente ne depassant pas 10 msec lors
d'une        connectee a une sortie de l'etage differentiel (13)
commutation vers la reproduction stereo.      10   et dont une sortie est
connectee a un condensa- 3. Recepteur FM suivant la revendication 2,
teur de charge (26) et b une seconde entr6e de - caracterise par une
commande de tonalite             l'amplificateur differentiel (25), le
condensateur continue (5) un second circuit a retard (15) etant  de charge
(26) etant connecte a une source de dispose entre l'etage differentiel (13)
et la       tension constante (28) par l'intermediaire d'une commande de
tonalite continue (5) pour produire   15   diode D2) et d'une resistance
serie (27). un signal de commande de tonalite variable de 20 25 30 35 40 45
50 55 60 65    


