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quency is varied by one step, for example 100 kHz, by changing the
frequency-dividing ratio N by 1 in an FM BACKGROUND OF THE INVENTION
radio receiver, the lock-up time is as short as 2 milli- seconds.
Nevertheless, when the reception frequen- Field of the Invention
5   cy is changed a large amount all atonce, for example, from 87.5 MHz to
108 MHz. by changing the frequen- This invention relates generally to radio
receivers  cy-dividing ratio N from the minimum value to the and, more
particularly, is directed to a radio receiver  maximum value, the lock-up
time will increase to ap- using frequency synthesizer tuning that can
provide  proximately 200 milliseconds. the operator with a fine tuning feel
similar to that giv-  10   Furthermore, even when the reception frequency
en by a variable-capacitor tuned radio receiver.  is changed step by step,
in increments of 100 kHz by changing the frequency-dividing ratio N by 1
each Description of the Background                     time, If the dial is
continuously turned at a relatively high speed, then the frequency-dividing
ratio N is In radio receivers employing a frequency syn-  15  considerably
varied in a short period of time, so that thesizer in the tuning circuitry,
a local oscillation sig-  the required lock-up time will be extended just
like the nal is formed by a voltage-controlled oscillator (VCO)  case where
the frequency-dividing ratio N is changed in a phase-locked loop (PLL)
configuration. When the  from its minimum value to its maximum value all at
frequency-dividing ratio N of the variable frequency-  once. In other
words, if the frequency-dividing ratio N dividing circuit that Is part of
the phase-looked loop is  20  is increased by a very large amount per unit
time, the varied, the local oscillation frequency varies In re-  lock-up
time of the phase-locked loop increases un- sponse and a change in the
reception frequency oc-  acceptably. curs.
Therefore, In a synthesizer receiver employing a Accordingly, in the
frequency synthesizer receiv-  dial, muting is effected during operation of
the dial er channel selection can be performed by simple key  25  and the
duration of the muting period is in a range of operations that drive the
tuned frequency up and  from 500 milliseconds to 1000 milliseconds. down.
For example, the reception frequency can be    More specifically, when the
dial is rotated by one sequentially and continuously changed by simply de-
tuning increment amountcorresponding to 100 kHz in pressing an up-channel
key or a down-channel key.  an FM receiver, a device that detects the
rotation of Nevertheless, although this kind of tuning is modern  30  the
dial will produce a pulse Pr, as shown in Fig. 1A. in technique when
channel selection is accomplished  Then, at the leading edge of the pulse
Pr the muting by the aforenoted key operations it has been found to  is
turned ON from its OFF state, as shown in Fig. 1B. be troublesome and
wearisome for the listenerloper-  Further, when a preceding muting period
Ta, for ex- ator.                                             ample, 10
milliseconds, elapses after the muting is On the other hand, In the more
old-fashioned ra-  35  turned ON, the frequency-dividing ratio N whose val-
dio receiver utilizing a so-called variable capacitor to  ue Is changed by
1 is set in the phase-locked loop. perform channel selection, the listener
finds it more  When a succeeding muting period Tb, for exam- enjoyable to
tune the receiver by rotating a knob,  ple, 500 milliseconds, elapses after
the new frequen- while listening to sounds emanating from the loud-
cy-dividing ratio N is set in the phase locked loop, the speaker of the
receiver. It has been found that the lis-  40  muting is turned OFF.
tenerfeels better about tuning the reception frequen-  On the other hand,
when the dial is rotated more cy in the variable capacitor type receiver
than when  quickly, a number of pulses Pr proportional to the ro- tuning
the frequency synthesizer receiver.        tational amount of the dial will
be generated with a A frequency synthesizer receiver has been pro-  pulse
width and cycle corresponding to the rotational posed in which a dial, that
is, a knob, is provided so  45  speed, as shown in Fig. 2A. Referring to
Fig. 2B, the that the frequency-dividing ratio N of the synthesizer  muting
is turned ON at a timing point of the first pulse is varied in response to
rotation of the dial. thereby  Pr of the string of pulses and, as shown in
Fig. 2C, a changing the reception frequency just like the vari-
frequency-dividing ratio N whose value is changed by able-capacitor tuner.
1 at every leading edge of a pulse Pr is set in the It is also known that
in a phase-locked loop (PLL),  50  phase-locked loop. Just as in the single
increment ex- when the frequency-dividing ratio N is changed the  ample,
when the period Tb elapses following the time loop requires a finite
lock-up time tostabilize itself rel-  Ta, in which the frequency dividing
ratio is changed, ative to the frequency-dividing ratio N thus changed.
the muting is turned OFF. During this lock-up time, the reception frequency
is  Accordingly, in this previously proposed system not stabilized and,
therefore, muting of the output  55  regardless of the rotational speed of
the dial, the dur- sound must be effected.                           ation
of the period Tb will be longer than that of the In an example based on the
broadcast standards  lock-up time of the phase-locked loop with respect to
of the United States of America, if the reception fre-  all pulses Pr so
that the muting is performed without 2    
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lock-uptime period of the phase-locked  The above and other objects,
features, and ad- loop. Nevertheless, if the muting period Tb is deter-
vantages of the present invention will become appa- mined as described
above, when the fine tuning is  rent from the following detailed
description of illustra- performed by slowly rotating the dial in the
forward or  tive embodiments when read in conjunction with the backward
direction or when the reception frequency   5   accompanying drawings, in
which like reference nu- is varied by slowly rotating the dial, the
duration of the  merals represent the same or similar parts in the sev-
muting period, that is, the period in which no sound is  eral views.
produced, will increase, so that the user finds it diffi- cult and annoying
to make fine tuning adjustments to  BRIEF DESCRIPTION OF THE DRAWINGS the
receiver.                                 10 A phase locked loop type tuner
circuit in which    Figs. 1A, 1B, and 1C are waveform diagrams use- the
frequency can be set by a rotary dial is described  ful in explaining the
operation of a previously pro- in GB-A-2 046 043. The circuit has a time
delay ele-   posed synthesizer tuned receiver, ment for limiting the speed
of the regulating loop in  Figs. 2A, 2B, and 2C arewaveform diagrams use-
dependence upon the speed at which the tuning fre-  15  ful in explaining
the operation of a previously pro- quency is scanned, the latter being
materialized by    posed synthesizer tuned receiver when the tun- counting
pulses. The idea is to ensure that the regu-  ing dial is turned quickly;
lating loop can follow the counting state of the pulses  Fig. 3 is a
schematic in block diagram form show- sufficiently rapidly over a range of
counting speeds.  ing a synthesizer-type receiver according to an Finally,
an example of a phase locked loop receiv-  20  embodiment of the present
invention; er corresponding to the preamble of claim 1 can be     Fig. 4 is
a table of a frequency dividing ratio, a lo- found in JP-A-55 26348. Here,
the circuit produces     cal oscillation frequency, and a reception fre-
muting pulses offixed duration each time an Index on   quency useful in
explaining the operation of the the rotational tuning dial is detected.
present invention; 25      Figs. 5A and 5B combine toform a flow chart use-
OBJECTS AND SUMMARY OF THE INVENTION                   ful in explaining
the operation of the present in- vention; and Accordingly, it is an object
of the present inven-  Fig. 6 is a waveform diagram useful in explaining
tion to provide an improved synthesizer tuned receiv-  the operation of the
present invention. er that can eliminate the aforenoted shortcomings   30
and disadvantages encountered with previously pro-  DETAILED DESCRIPTION OF
PREFERRED posed receivers.                                   EMBODIMENT.
Another object of the present invention is to pro- vide a synthesizer tuned
receiver in which the muting  Fig. 318 a block diagram showing an
embodiment time is reduced so as to provide a fine tuning feeling   35  of
a synthesizer-type receiver according to the pres- similar to thatof a
receiver utilizing variable-capacitor  ent Invention, in which the circuit
elements designat- tuning.                                            ed by
reference numerals 1 to 14R constitute a re- Afurther object of the present
invention is to pro-  ceiving system. vide a synthesizertuned receiverin
which muting can    More specifically, a broadcast signal is received be
positively performed during the lock-up time of a   40  atan antenna 1 and
supplied to an antenna tuning cir- phase-locked loop used in the
synthesizer tuner.   cuit 2 of the electronic tuning type, from which there
According to an aspect of the present invention,  is derived an FM
broadcast wave signal Sr having a a synthesizertuned receiver is provided
in which a lo-  frequencyfr. This signal Sris supplied through a high- cal
oscillation signal is generated from a phase-  frequency amplifier 3 to a
mixing circuit 4, and a vol- locked loop and a frequency-dividing ratio of
a vari-  45  tage controlled oscillator (VCO) 21 derives an oscil- able
frequency-dividing circuit in the phase-locked  lation signal So having a
frequency [err] expressed as: loop is varied, so that the frequency of the
local os-       [err] = fr + 10.7 (MHz)  (1) cillation signal is changed to
vary the reception fre-  This oscillation signal So is supplied to mixer
circuit quency. The receiver further comprises a dial, a ro-  4 as a local
oscillation signal, and the broadcast sig- tary encoder connected so that
rotation of the dial ro-  50  nal Sr is frequency converted to an
Intermediate fre- tates the encoder, a circuit forvarying the frequency-
quency (IF) signal Si. In this casethe intermediate fre- dividing ratio on
the basis of an output from the rotary  quency is 10.7 MHz. encoder, a
muting circuit provided in the audio signal  The Intermediate frequency
signal Si is supplied line, a circuit for controlling the muting circuit on
the  through an intermediate frequency (IF) amplifier 5 to basis of the
output from the rotary encoder, and a cir-  55   an FM demodulating circuit
6, in which it is demodu- cuit responsive to the output of the rotary
encoder for  lated to provide a stereo composite signal or a mon- varyin
the length of time the muting circuit is opera-  aural signal. The stereo
composite signal, for exam- tional in proportion to the speed of rotation
of the dial.  ple, is supplied to a stereo demodulating circuit 11, 3    
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demodulated to provide left and right  rotary encoder 41. The phase of the
pulse Pq is ad- channel stereo audio signals, L and R. Signals L and
vanced or delayed relative to the phase of pulse Pr in R are then supplied
through switching circuits 12L  response to the rotational direction of the
input shaft and 12R and amplifiers 13L and 13R to output termi-  of rotary
encoder 41. A dial or knob 42 is attached to nals 14Land 14R, respectively.
The switches 12Land   5   the input shaftof rotary encoder 41 formanual
actua- 12R are used to mute the left and right stereo signals  tion. L and
R.                                               A detecting circuit 7 is
connected to intermediate In the receiver of Fig. 3, voltage controlled
oscil-  frequencyamplifier 5 to detect whether the intermedi- lator 21 and
the circuits numbered 22 to 25 constitute  ate frequency signal Si is
present, and a detected out- a phase-locked loop indicated generally at 20.
More  10  put signal from detecting circuit 7 is fed to microcom-
specifically, the signal So from voltage controlled os-  puter 30. As a
practical matter, a liquid crystal display cillator 21 is supplied to a
variable frequency-divider  (LCD) device 43 is connected to microcomputer
30 to 22, in which it isfrequency divided by N. Thefrequen-  display the
received frequency fr in a digital fashion. cy-divided signal from the
variable-frequency divider  Microcomputer 30 operates under control of its
22 is supplied to a phase-comparing circuit 23 along   15  central
processing unit 31 that follows a predeter- with an oscillation signal Sp
having a reference fre-  mined routine 100, shown in the flowchart of Figs.
5A quency of 100 kHz that is generated by an oscillation  and 5B. Referring
to Figs. 5A and 5B, when a power circuit 24. Oscillation signal Sp is
compared with the  switch of the receiver is turned ON in step 101 proc-
frequency divided signal in comparing circuit 23, and  essing of CPU 31
begins In step 102 with the initiali- the compared output is supplied
through a low-pass  20  zation of flags and parameters. More specifically,
filter (LPF) 25 to voltage controlled oscillator 21 as  period Tb is
selected to be 100 milliseconds, and a the control voltage. The output of
low-pass filter 25 is  preceding muting flag AFLG and a succeeding muting
aiso supplied to tuning circuit 2 as a channel selection  flag BFLG are
both reset to "0". voltage.
The processing of the CPU 31 proceeds to step Accordingly, in the steady
state, a frequency-div-  25  103 where a waiting period of 10 milliseconds
is car- ided signal from frequency-dividing circuit 22 and the  ried out
and, following that period, the processing of oscillation signal Sp are
equal to each other in fre-  CPU 31 proceeds to decision step 104. It is
deter- quency so that the frequency fo of the oscillation sig-  mined in
step 104 whether rotary encoder 41 is gen- nal So is expressed as:
erating the pulse Pr, that is, whether dial 42 is being fo = 100 (kHz) x N
(2)            30  rotated. If the pulse Pr is not obtained at step 104,
the At that time, equation (1) is established.         processing of the
CPU 31 proceeds from step 104 to Therefore, if the frequency-dividing ratio
N is  step 121. In decision step 121, the status of the flag changed by 1
Increment each in a range of from 982  AFLG is checked. In this case, since
AFLG = "0" was to 1187, as represented in the first line of the chart of
initially established, the processing of CPU 31 pro- Fig. 4, the local
oscillation frequency fo is changed in  35  ceeds to decision step 131,
where the status of the steps of 0.1 MHz In the range from 98.2 MHz to
118.7  flag BFLG is checked. In this case, since BFLG = "0" MHz, as
represented by the second line in the chart  was initially established,
then the processing of CPU of Fig. 4. Thus, as shown in the third line of
the chart  31 proceeds from step 131 to step 141, where it is de- of Fig.
4, a reception frequency fr is changed in steps  termined whether any other
processing was request- of 0.1 MHz in the range from 87.5 MHz to 108 MHz,
40  ed. If a NO is output at step 141, the processing of in response to
changes in the frequency-dividing ratio  CPU 31 returns from step 141 to
step 103. If a YES N.                                                 is
output at step 141, then the processing of the CPU In the circuit of Fig.
3, a microcomputer 30 is used  31 proceeds from step 141 to step 142, where
the re- to control the overall operation of this synthesizer  quested
processing is executed. Following that, the tuned receiver embodying the
present invention. In  45  processing of CPU 31 returns to step 103.
microcomputer 30 there are provided a central proc-    Accordingly, when
dial 42 Is not turned, a loop of essing unit (CPU) 31, a read only memory
(ROM) 32  steps 103,104,121, 131, 141, and possibly 142, is re- in which
there is written a routine 100 shown in detail  peated approximately every
10 milliseconds, in that in Fig. 5, a random access memory (RAM) 33 provid-
order. ing a processing work area, an input port 34, and an   50  When dial
42 is turned by the operator, rotary en- output port 35.
coder 41 produces the pulse Pr, which occurrence is The frequency-dividing
ratio N is supplied from  identified at decision step 104. If a YES is
output at microcomputer 30 and is set in frequency-dividing cir-  step 104,
then the processing of the CPU 31 proceeds cuit 22, and a muting control
signal Sm is supplied  to step 111, where the rotational direction of dial
42 is from system control circuit 30 to control switching cir-  55
identified by checking the phase relation of pulses Pr cuits 12L and 12R.
Arotaryencoder41 is electrically  and Pq. If it is determined that dial 42
Is rotated In a connected to microcomputer 30, whereby a pulse Pr
direction to increase the received frequency fr, then and a pulsePq
aresupplied to microcomputer30from   the processing of CPU 31 proceeds to
step 112. In 4    
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frequency-dividing ratio N, stor-  the processing of CPU 31 proceeds to
step 141. ed in RAM 33 of microprocessor30, is incremented by
Thereafter, the processing of the CPU 31 returns 1 unit, and the processing
of CPU 31 proceeds to the  to step 103, and again proceeds through step 104
to next decision step 114.                            step 121. In this
case, since AFLG = "0" Is establish- On the other hand, if it is determined
in step 111   5   ed, the processing of CPU 31 proceeds from step 121 that
dial 42 is rotated in the direction to decrease the  to step 131. In step
131, the flag BFLG = "1" is deter- present received frequency fr, the
processing of CPU  mined and the processing of CPU 31 proceeds to step 31
proceeds to step 113, where the frequency-divid-  132, where it is
determined whetherthe period Tb has ing ratio N is decremented by 1 unit,
and the process-  elapsed starting from timing point [err]. In this case,
de- ing of CPU 31 proceeds to decision step 114.   10  cision step 132 is
executed for the first time, and the In decision step 114, the cycle of the
pulse Pr is  period Tb has not yet elapsed, as shown at timing checked,
that is, the rotational speed of the dial 42 is  point [err] in Fig. 6.
Then, the processing of CPU 31 pro- checked. If the cycle of the pulse Pr
is shorter than  ceeds from step 132 to step 141. 100 milliseconds, for
example, the processing of CPU  As described above, a loop formed of step
103, 31 proceeds from step 114 to step 115, where the   15  step 104, step
121, step 131, step 132, step 141, and muting period Tb is increased as Tb
= Tb + 10 milli-  possibly step 142, is repeated from the timing point
seconds. In step 114 a maximum value for the period  [err]. At that time,
if dial 42 is further rotated, steps 111 Tb is selected to be 500
milliseconds. Afterthe muting  to 117 are executed, whereby the muting time
Tb is period Tb has been increased, the processing of CPU  increased from
100 milliseconds in increments of 10 31 proceeds to step 116. On the other
hand, if it is de-  20  milliseconds each. Further, at that time, AFLG =
"1" termined in step 114 that the cycle of the pulses Pr is  is established
at step 117, so that the operations such longer than 100 milliseconds, the
processing of CPU  as steps 103 to 121 to step 125 or the like during the
31 proceeds directly to step 116.                  timing points [err] are
executed. At step 116, as shown at timing point [err] In Fig. 6,  At timing
point [err], the muting period Tb will have the muting control signal Sm
has a high level "1",  25  elapsed and this timing lapse is Identified at
step 132, whereby switching circuits 12L and 12R are opened  at which time
the processing of CPU 31 proceeds and the muting operation is carried out.
In the next  from step 132 to step 133, whereat Sm="0" is estab- step 117,
AFLG = "1" is set, and the processing of  lished, resulting in switching
circuits 12L and 12R be- CPU 31 proceeds to decision step 121, wherein it
is  ing released and closed so that the muting ceases. In determined
whether the first flag AFLG is "0" or "1".  30  the next step 134, the
period Tb is selected to be 100 In this case, since AFLG = "1" was
established then  milliseconds and the succeeding flag BFLG is reset the
processing of CPU 31 proceeds to decision step  to "0". Then, the
processing of CPU 31 proceeds to 122, where it is determined whether the
period Ta (Ta  step 141. 10 milliseconds) has elapsed after the timing
point [err]  If the frequency of the newly selected channel is at which
time the processing at step 118 is secured.   35  such that the broadcast
wave signal Sr can not be re- In this case, the processing of CPU 31 is
execut-  ceived, Sm = "1" is established on the basis of the de- ed in the
order of step 116, step 117, step 121, and  tection output from detecting
circuit 7, and muting is step 122, while the period Ta has not yet elapsed,
as  carried out for the received frequency fr. shown at timing point [err]
so that the processing of    As described above, according to the present
in- CPU 31 proceeds from step 122to decisionstep 141.  40  vention, in a
synthesizer-tuned receiver performing Thereafter, the processing of CPU 31
returns to  channel selection by utilizing a dial as in a variable- step
103 and executes steps 103, 104, 111, 112, 114,  capacitor tuner, the
muting time Tb Is varied in re- 115, 116, 117, and 121 in that order. Then,
when it is  sponse to the rotational speed of the dial, so that determined
that period Ta has elapsed after timing  when fine tuning is carried out by
slowly turning the point [err], the processing of CPU 31 proceeds from step
45  dial, the muting time can be reduced, which can pro- 122 to step 123,
where the frequency-dividing ratio N  vide the operators fine tuning feel
similar to that giv- stored in RAM 33 of microcomputer 30 is supplied to,
en by the variable-capacitor tuned radio receiver. and set in,
frequency-dividing circuit 22 as a new fre-  Further, when the dial is
turned quickly, the mut- quency-dividing ratio N at timing point [err].
Accordingly,  ing time is increased, so that the lock-up time period after
the lock-up time from this timing point [err], the re-  50  for the
phase-locked loop in the synthesizer tuner can ceivedfrequencyfr is based
upon the new frequency-  be positively muted. dividing ratio N. Then, the
processing of CPU 31 proceeds to step 124, where the data indicative of the
new reception  Claims frequency fr is supplied to liquid crystal display
(LCD)  55 device 43, and the new reception frequency fr is dig-  1. A
frequency synthesizer tuned receiver in which itally displayed to the
operator. In the next step 125,  a local oscillation signal (50) is
generated by a flags AFLG = "0" and BFLG = "1" are established, and
phase-locked loop (22-25) and a frequency-div- 5    
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presentfrequency-dividing ratio N, stor-  the processing of CPU 31 proceeds
to step 141. ed in RAM 33 of microprocessor 30, is incremented by
Thereafter, the processing of the CPU 31 returns 1 unit, and the processing
of CPU 31 proceeds to the  to step 103, and again proceeds through step 104
to next decision step 114.                            step 121. In this
case, since AFLG = "0" is establish- On the other hand, if it is determined
in step 111   5   ed, the processing of CPU 31 proceeds from step 121 that
dial 42 is rotated in the direction to decrease the  to step 131. In step
131, the flag BFLG = "1" is deter- present received frequency fr, the
processing of CPU  mined and the processing of CPU 31 proceeds to step 31
proceeds to step 113, where the frequency-divid-  132, where it is
determined whether the period Tb has ing ratio N is decremented by 1 unit,
and the process-  elapsed starting from timing point [err]. In this case,
de- ing of CPU 31 proceeds to decision step 114.   10  cislon step 132 is
executed for the first time, and the In decision step 114, the cycle of the
pulse Pr is  period Tb has not yet elapsed, as shown at timing checked,
that is, the rotational speed of the dial 42 is  point [err] in Fig. 6.
Then, the processing of CPU 31 pro- checked. If the cycle of the pulse Pr
is shorter than  ceeds from step 132 to step 141. 100 milliseconds, for
example, the processing of CPU   As described above, a loop formed of step
103, 31 proceeds from step 114 to step 115, where the   15  step 104, step
121, step 131, step 132, step 141, and muting period Tb is increased as Tb
= Tb + 10 milli-  possibly step 142, is repeated from the timing point
seconds. In step 114 a maximum value for the period  [err]. At that time,
If dial 42 is further rotated, steps 111 Tb is selected to be 500
milliseconds. Afterthe muting  to 117 are executed, whereby the muting time
Tb is period Tb has been increased, the processing of CPU  increased from
100 milliseconds in increments of 10 31 proceeds to step 116. On the other
hand, if it is de-  20   milliseconds each. Further, at that time, AFLG =
"1" termined in step 114 that the cycle of the pulses Pr is  is established
atstep 117, sothatthe operations such longer than 100 milliseconds, the
processing of CPU  as steps 103 to 121 to step 125 or the like during the
31 proceeds directly to step 116.                  timing points [err] to
[err] are executed. At step 118, as shown at timing point [err] in Fig. 6,
At timing point [err] the muting period Tb will have the muting control
signal Sm has a high level "1",  25  elapsed and this timing lapse is
identified atstep 132, whereby switching circuits 12L and 12R are opened
at which time the processing of CPU 31 proceeds and the muting operation is
carried out. In the next  from step 132 to step 133, whereat Sm="0" is
estab- step 117, AFLG = "1" is set, and the processing of  lished,
resulting in switching circuits 12L and 12R be- CPU 31 proceeds to decision
step 121, wherein it is  ing released and closed so that the muting ceases.
In determined whether the first flag AFLG is "0" or "1".  30  the next step
134, the period Tb is selected to be 100 In this case, since AFLG = "1" was
established then  milliseconds and the succeeding flag BFLG is reset the
processing of CPU 31 proceeds to decision step  to "0". Then, the
processing of CPU 31 proceeds to 122, where it is determined whether the
period Ta (Ta  step 141. 10 milliseconds) has elapsed after the timing
point [err],  If the frequency of the newly selected channel is at which
time the processing at step 116 is secured.   35  such that the broadcast
wave signal Sr can not be re- In this case, the processing of CPU 31 is
execut-  ceived, Sm = "1" Is established on the basis of the de- ed in the
order of step 116, step 117, step 121, and  tection output from detecting
circuit 7, and muting is step 122, while the period Ta has not yet elapsed,
as  carried out for the received frequency fr. shown at timing point [err],
so that the processing of     As described above, according to the present
in- CPU 31 proceeds from step 122 to decision step 141.  40  vention, in a
synthesizer-tuned receiver performing Thereafter, the processing of CPU 31
returns to  channel selection by utilizing a dial as in a variable- step
103 and executes steps 103,104, 111, 112,114,  capacitor tuner, the muting
time Tb is varied in re- 115, 116, 117, and 121 in that order. Then, when
it Is  sponse to the rotational speed of the dial, so that determined that
period Ta has elapsed after timing  when fine tuning is carried out by
slowly turning the point [err], the processing of CPU 31 proceeds from step
45  dial, the muting time can be reduced, which can pro- 122 to step 123,
where the frequency-dividing ratio N  vide the operator a fine tuning feel
similar to that giv- stored in RAM 33 of microcomputer 30 is supplied to,
en by the variable-capacitor tuned radio receiver. and set in,
frequency-dividing circuit 22 as a new fre-  Further, when the dial is
turned quickly, the mut- quency-dividing ratio N at timing point [err].
Accordingly,  ing time is increased, so that the lock-up time period after
the lock-up time from this timing point [err], the re-  so  forthe
phase-locked loop in the synthesizer tuner can ceived frequencyfr is based
upon the newfrequency-  be positively muted. dividing ratio N. Then, the
processing of CPU 31 proceeds to step 124, where the data indicative of the
new reception  Claims frequencyfr is supplied to liquid crystal display
(LCD)  55 device 43, and the new reception frequency fr is dig-  1.
Afrequency synthesizer tuned receiver in which itally displayed to the
operator. In the next step 125,  a local oscillation signal (50) is
generated by a flags AFLG = "0" and BFLG = "1" are established, and
phase-locked loop (22-25) and a frequency-div- 5    
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divider (22) in  PatentansprOche the phase locked loop is varied so that a
frequen- cyof the local oscillation signal Is changed to vary  1. Mit Hilfe
eines Frequenzsynthesizers abstimm- a reception frequency of the receiver,
comprising:  barer Empfinger, in dem eine Phasenregelschal- a tuning dial
(42);                  5       tung (22-25) ein lokales Oszillatorsignal
(SO) er- a rotary encoder (41) arranged to rotate In  zeugt und das
Frequenztellerverhaltnls eines va- response to rotation of said tuning dial
for produc-  riablen Frequenztellers (22) in der Phasenregel- ing pulses
(Pr) the period of which indicates a ro-  schaltung so varilert wird, daB
die Frequenz des tational speed of said tuning dial;               lokalen
Oazillatorsignals zur Variierung der Emp- means (31,33) for varying the
frequency-  io  fangsfrequenz des Empfangers geandert wird, dividing ratio
of the variable frequency divider in     mit elnem Abstimmdrehknopf (42),
response to an output from said rotary encoder          mit einem
Drehkodierer (41), der so ange- for changing the reception frequency of the
re-    ordnet Ist, dag er sich in Abhanglgkeit von der ceiver;
Drehbewegung des Abstimmdrehknopfs dreht a muting circuit (22) arranged in
an audio  15  und dabei Impulse (Wr) erzeugt, deren Periode output signal
line of the receiver for selectively  fOr die Drehgeschwindlgkeit des
Abstimmdreh- muting an output signal of the receiver for a per-  knopfs
kennzeichnend bt, iod of time [err]; and
mit einer Elnrichtung (31, 33) zum Variie- means (31) for controlling said
muting cir-  ren des Frequenztellerverhiltnisses des variab- cuit (22) in
response to an outputfrom said rotary  20  len Frequenzteilem
inAbhAngigkeitvondemAus- encoder, characterized in that said means for
gangssignal des Drehkodierers zurAnderung der controlling said muting
circuit Is operative for   Empfangsfrequenz des Empfingers, varying the
said muting time (Tb) of said muting        mit einer in
einerAudioausgangssignallel- circuit in proportion to a speed of rotation
of said  tung   des   Empfangers   angeordneten dial (42) detected by said
rotary encoder (41).    25  Stummschalteinrichtung (22) zum  selektiven
Stummschalten des Empfangerausgangssignals 2. A frequency synthesizer tuned
receiver accord-     wahrend elner Zeitperiode (Tb), Ing to claim 1,
wherein said means (31) for con-        sowie miteinerEinrlchtung
(31)zurSteue- trolling said muting circuit and for varying the   rung der
Stummschalteinrichtung (22) in Abhan- muting time of said muting circuit
include means  3o  glgksit  von  dem   Ausgangssignal  des for reducing the
muting time (Tb) when the period  Drehkodierers, of said pulses is longer
than a predetermined           dadurch gekennzelchnet, time and said tuning
dial (42)is rotated slowly.        daB die Einrichtung (31) zur Steuerung
der Stummschaltbinrichtung sine zu dervon dem 3. A frequency synthesizer
tuned receiver accord-  35  Drehkodierer (41) detektierten Drehgeschwindig-
ing to claim 1, further comprising means (43) for  keit des
Abstimmdrehknopfs (42) proportionale visually displaying the reception
frequency of the  Anderung  der Stummschaltzeit (Tb)  der receiver.
Stummschalteinrichtung bewirkt. 4. A frequency synthesizer tuned receiver
accord-  40  2. Mit Hilfe sines Frequenzsynthesizers abstimm- ing to claim
1, wherein said rotary encoder (41)   barer Empfanger nach Anspruch 1, bei
dem die produces two output signals In response to rota-   Einrichtung
(31)  zur  Steuerung   der tion of said tuning dial, in which a
leading/lagging  Stummschalteinrichtung und zur Anderung der phase
relationship between said two output sig-    Stummschaltzelt der
Stummschalteinrichtung nals Indicates a direction of rotation of said
tuning   45  Mittel aufweist, die Mittel aufweist, die die dial.
Stummschaltzelt (Tb) verkurzen, wenn die Perio- de der genannten Impulse
sine vorbestimmbe 5. A frequency synthesizer tuned receiver accord-
Zeit uberachrellet und der Abstimmdrehknopf ing to claim 1, further
comprising a detector clr-  (42) langsam gedreht wird. cuit responsive to
the reception frequency of the   5o receiver for detecting whether a
broadcastsignal  3. Mit Hilfe eines Frequenzsynthesizers abstimm- is
received at the reception frequency and pro-    barer Empfinger nach
Anspruch 1, der ferner ducing an output signal fed to said means (31) for
Mittel (43) zur visuellen Anzelge der Empfangs- controlling for causing the
muting circuit to mute  frequenz des Empfangers aufweist. the output signal
when the broadcast signal is not  55 received at the reception frequency.
4. MIt Hilfe sines Frequenzsyntheskzers abstimm- barer Empfinger nach
Anspruch 1, bel dem der Drehkodierer (41) in Abhinglgkeit von der Dre- 6
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hung des Abstimmdrehknopfs zwei Ausgangasi-       tWe par ledit codeur
rotatif (41). gnale srzeugt, wobel die vorelfende/nachellende
Phasenbeziehung zwischen diesen belden Aus-    2. Recepteur accorde par
synthetiseur de frequen- gangesignalen die Drehrichtung des Abstimm-
ce solon la revendication 1, ob ledit moyen (31) drehknopfs kennzeichnst.
5       servant A commander ledit circuit d'application d'accord ailencieux
etA faire varier ls temps d'ao- 5. Mit Hilfe sines Frequenzsynthesizers
abstimm-      cord silencieux dudit circuit d'application d'ac- barer
Empfinger nach Anspruch 1, derferner ei-     cord silencieux comporte un
moyen servant A r6- ne auf die Empfangsfrequenz des Empfangers        duire
Is temps d'accord silencieux (Tb) lorsque la ansprechende Detektorschaltung
aufweist, die  10   perlode desdites impulsions est plus longue festateilt,
ob auf der jeweiligen Empfangsfre-     qu'un temps predetermino et que
ledit cadran quenz sin Rundfunksignal empfangen wird, und       (42) de
riglage d'accord de frequence tourne die sin der Einrlchtung (31) zur
Steuerung der     lentement. Stummschaiteinrichtung zugefflhrtos Ausgangs-
signal erzeugt, das die Stummschaltbinrichtung   15  3. R6cepteur accorde
par synthetiseur de frequen- zum Stummschalten des Ausgangssignal veran-
ce selon la revendication 1, comprenant en outre lallt, wenn
aufderEmpfangsfrequenzkeln Rund-       un moyen (43) servant A
affichervisuellement la funksignal empfangen wird.
frequence de reception du recepteur. 20  4. Recepteur accorde par
synthetiseur de frequen- j   Revendlcatlons
ce solon la revendication 1, ob ledit codeur rotatif (41)
produitdeuxsignaux de sortie en fonction de 1. Rocepteur accordn par
synthetiseur de frequen-    Is rotation dudit cadran do reglage d'accord de
ce, dans lequel un signal d'oscillation locale (So)  frequence, la relation
d'avance ou de retard de est produit par une boucle A phase asservie (22-
25  phase entre lesdits deux signaux de sortie indi- 25) et un rapport de
division de fr6quence d'un di-  quant le sens de rotation dudit cadran de
reglage viseur de fr6quence variable (22) contenu dans la  d'accord de
frequence. boucie A phase asservie varie de fagon quo la fre- quence du
signal d'oscillation locale varie pour  5. Recepteur accord6 par
synthetiseur de frequen- faire varier la frequence de reception du recep-
3o  ce solon la revendication 1, comprenanten outre tour, comprenant:
un circuit d6tecteur qui repond Ala frequence de un cadran (42) de reglage
d'accord de fr6-   reception du receptbur en determinant si un Si- quence;
gnal de radiodIffusion est recu sur la frequence un codeur rotatif (41)
dispose de fagon a    de reception ot qul produit un signal de sortie A
tourneren liaison avec la rotation duditcadran de   35  destination dudit
moyen (31) de commande afin riglage d'accord de frequence et servant A pro-
d'amener le circuit d'application d'accord alien- duire des impulsions (Pr)
dont la periode Indique  clbux A rendre must le signal de sortie lorsque le
la vitesse de rotation dudit cadran de reglage     signal de radlodiffusion
n'est pas requ A la fr6- d'accord de frequence;
quence de riception. K>           un moyen (31, 33) servant A faire varier
le  40 rapport do division de frequence du diviseur de frequence variable
en fonction du signal de sortie dudit codour rotatif afin de modifier la
frequence de r6ception du ricepteur; un circuit (22) d'application d'accord
silen-  45 cieux, dispos6 dans une ligne de sortie de si- gnaux audio du
recepteur, servant A rendre se- lectivement muet le signal de sortie du
recepteur pendant une certalne duree (Tb) ; et un moyen (31) servant A
commander le  5o circuit d'application d'accord silencieux (22) en fonction
du signal de sortie dudit codeur rotatif; caractiris6 on ce quo ledit moyen
servant A commander ledit circuit d'application d'accord silencieux a pour
fonction de fairo varier lWdit  55 temps d'accord silencieux (Tb) dudit
circuit d'ap- plication d'accord silencieux proportionnellement A la
vitesse de rotation dudit cadran (42), detoc- 7    


