
1                  0 060 845                      2 Description
However, this known mechanical receiver tuner remains subject to tuning
microphonics since the Background of the Invention
impedance associated with the mechanical tuning The present invention is
generally related to the  means is permanently connected to the primary
field of mechanical receiver tuners, and is more    5    control of the
voltage controlled oscillator which specifically related to the field of
mechanical  tunes the receiver. tuners for tuning radio receivers. [err] in
manual mechanicallytunable radio    Summary of the Invention [err]
mechanical vibrations of the receiver    An object of the present invention
is to provide result in tuning "microphonics" which are   10   an improved
mechanical receiver tuner which is generally defined as undesired tuning
perturba-   adaptable with microphonics elimination circuitry tions due to
the mechanical vibrations causing    for overcoming  the  above-mentioned
dis- undesired movement of mechanically movable        advantages of the
prior art mechanical tuners. tuning elements which determine the tuning of
A more particular object of the present inven- the radio receiver by
determining the magnitude   15  tion is to provide an improved mechanically
of associated  impedances  (reactances  or        adjustable receiver tuner
which while being resistances) in accordance with the mechanical
mechanically tunable does not suffer from tuning position of the tuning
elements. The elimination  microphonics due to the effect of vibrations on
of such tuning microphonics has been a long       the tuner. standing
problem in the mechanically tunable   20    In accordance with the present
invention, a radio receiver art and most solutions involve     mechanical
receiver tuner with microphonics providing shock protection for the
mechanically   elimination circuitry is characterised by switch movable
elements or increasing the friction co-   means for implementing said
tuning mode and efficient between the movable tuning elements
utilizing said movable tuning element to provide a and their surroundings.
These solutions have   25   desired magnitude of said associated variable
generally proved to be unsatisfactory since they  tuning impedance for
initially selecting a desired are either too costly or they undesirably
increase  received signal frequency, and for implementing the actuation
force required to initially tune the  said locked tuning mode while
terminating said radio to desired stations by desired movement of  tuning
mode by subsequently operatively dis- the mechanically movable tuning
elements.   30   connecting said movable tuning element and said All
electronic radio tuners have been im-       associated variable tuning
impedance from con- plemented through the use of complex and costly   trol
of said local oscillator signal frequency and frequency synthesizers. While
these electronic    effectively connecting said electronic tuning tuners
have substantially eliminated the micro-   means to substantially control
the frequency of phonics problems of the prior mechanical tuners,   35
said local oscillator signal, whereby mechanical they require a number of
additional costly elec-  vibrations during the locked tuning mode which
tronic circuits and are generally not as easily   move the position of the
movable tuning element adjusted and convenient to set as the prior
and thereby alter the magnitude of said asso- mechanical tuners.
ciated variable impedance do not affect the local From U.S. Patent No.
4158175 there is known a   40   oscillator signal frequency. mechanical
receiver tuner with microphonics         Essentially, in a preferred
embodiment, a elimination circuitry, comprising: tunable front  manually
adjustable movable mechanical tuning end receiver means including local
oscillator     element is provided to tune a receiver during a means for
developing a local oscillator signal    "tuning mode" wherein the
mechanical position having a frequency which effectively selects a   45
of the tuning element determines a control volt- received signal frequency
and rejects signals at  age for a voltage controlled oscillator (VCO) with
frequencies substantially different froni said re-  the frequency of the
output signal of the voltage ceived signal frequency; mechanical tuning
controlled oscillator determining the local os- means operative in a tuning
mode for tuning said  cillator signal frequency of the receiver which front
end means to a desired signal frequency in   50   thereby determines the
tuning of the receiver. accordance with the position of at least one
When the switch means senses a lack of sub- mechanically movable tuning
element which pro-    stantial movement of the tuning element and also
vides an associated variable tuning impedance     senses that a mixer stage
of the radio is produc- having a magnitude determined in accordance
ing a desired output signal at substantially a with the position of said
movable tuning element,  55   proper frequency, then the switching means
al- the local oscillator signal frequency being deter-  ters the tuning
circuitry to implement a "locked mined by and corresponding to the
magnitude of    tuning mode" during which the movable tuning said tuning
impedance; and electronic tuning      element is disconnected from its
control of the means operative in a locked tuning mode for       frequency
of the local oscillator signal and the maintaining said receiver front end
means tuned   60   electronic tuning means is connected such that its to a
received signal frequency by developing a    control voltage now controls
the tuning of the control voltage and utilizing said control voltage  radio
receiver. Preferably, the electronic tuning to control the frequency of
said local oscillator  means comprises circuitry for developing a con-
means such that the tuning of said front end      trol voltage related to
the difference between a means tracks the received signal frequency.  65
mixer stage output signal and the center fre- 2 



0 060 845                     4 quency of a subsequent fixed tuned, narrow
Description of the Preferred Embodiments passband IF stage. This control
voltage is readily  Figure 1 illustrates an AM and/or FM stereo obtained
through the use of a phase locked loop   radio receiver 10 having a manual
mechanical which tracks the output signal provided by the    tuner with
microphonics elimination circuitry. [err] stage which has a frequency
within the IF    5    Essentially, the radio receiver 10 is tuned by a
[err]                                            manually movable
mechanical tuning element When the switch means senses a substantial
during an initial "tuning mode" of the receiver movement of the position of
the movable tuning    and subsequently a switch means is auto- element, the
switch means recognizes this as not  matically activated to implement a
"locked tuning being due to microphonics, but being due to the   to   mode"
wherein an electronic tuning means de- intentional manual movement of this
element and   velops a control voltage which locks the receiver this
results in reimplementing the tuning mode    10 onto a received channel
frequency while the and terminating the locked tuning mode. These
mechanically movable tuning element is oper- latter functions are
accomplished by the recon-   atively disconnected so that the effect of
micro- nection of the movable tuning element to control   15   phonics on
the mechanical tuning element will the output frequency of the local
oscillator and  not alter the tuning of the receiver during the the
effective disconnection of the electronic tun-  locked tuning mode. ing
means control voltage which no longer sub-      The receiver 10 comprises
an antenna 11 for stantially determines the output frequency of the
receiving radiated modulated RF carrier signals local oscillator signal. In
the above manner, the   20   and these signals are provided to an optional
RF present invention eliminates substantially all    circuit stage 12 which
amplifies the received RF microphonics since minor movement of the
signals and also provides some broadband selec- mechanical tuning element
during the locked      tivity for these signals. The output of the RF stage
tuning mode will have no effect upon altering the  12 is provided as an
input to a mixer circuit 13 tuning of the radio receiver since the
mechanical   25   which also receives a local oscillator signal tuning
element is not operatively connected to    having a selectable frequency
provided at a ter- the tuning circuitry during the locked tuning     minal
14 by a local oscillator circuit means which mode. Thus the present
invention combines the     will subsequently be described. Essentially, the
inexpensive and easily set qualities of a mechani-  mixer 13 down converts
the received RF signals cal tuner with the substantially microphonicless
30   from the RF stage 12 and provides difference operation of electronic
tuning, and this is accom-  frequencies at an output terminal .15 which
serves plished without the use of a complex and costly   as the input to a
narrow passband IF stage 16 electronic frequency synthesizer.
which has a center frequency fixed tuned to a In the preferred embodiment
of the present      predetermined frequency suchas 455 KHz for AM
invention, the electronic tuning means comprises   35   reception or 10.7
MHz for FM reception. The an IF tracking phase locked loop which is
utilized  output of the IF stage 16 is provided at an output in the stereo
demodulator of an AM  stereo        terminal 17. Due to the narrow passband
of the IF system. This is especially advantageous since     stage 16, only
mixer output signals having fre- most proposed AM stereo systems require
-the      quencies substantially corresponding to the IF use of a phase
locked loop which tracks the IF   40   center frequency will be provided at
the terminal frequency. Alternatively, the control voltage for  17 as IF
output signals. the electronic tuning means ca be provided in an
Essentially, the components 11 through 17 in FM system by virtue of the DC
output of an FM       combination with the later to be described local
discriminator. In either case, pre-existing circuitry  oscillator circuit
form the basis of a super- already incorporated in the radio receiver can
be   45   heterodyne radio receiver tuning section and the utilized to
provide an electronic control voltage  principle of operation of that
tuning section is well for the electronic tuning means of the present
known to those of skill in the art. The above- invention.
enumerated components basically form the tun- able front end of the radio
receiver 10 and result Brief Description of the Drawings        so  in the
selection of one of the radiated carrier For a more complete understanding
of the        signals received by the antenna 11 wherein the present
invention, reference should be made to    frequency of this selected signal
bears a predeter- the drawings, in which:                           mined
arithmetic relationship between the center Figure 1 is a block and
schematic diagram of a  frequency of the IF stage 16 and the frequency of
mechanically tunable radio receiver containing   55   the local oscillator
signal provided at the terminal microphonics elimination circuitry;
14. Thus the frequency of the local oscillator Figure 2 is a graph
illustrating the magnitude of  signal effectively selects an RF signal
frequency a frequency control voltage provided by the cir-  and the mixer
13 and IF stage 16 effectively reject cuitry in Figure 1 as a function of
the mistuning  received RF signals at frequencies substantially between the
receiver front end and a desired   60   different from the selected RF
signal frequency. received signal; and                                The
terminal 17 is provided as an input to a Figure 3 is a graph illustrating
the characteristic  detector/stereo demodulator 18 shown dashed in shown in
Figure 2 which has been subjected to a   Figure 1. This element either
comprises an FM 



predetermined level shift.                        discriminator and FM
stereo demodulator or an 65   AM  detector and AM  stereo demodulator. 3
5                   0060 845                         6 Basically the
element 18 receives the IF output    provide the signal at the terminal 31
which is signal provided at the terminal 17 which is        related to the
difference between the frequency of representative of a desired received RF
carrier     the mixer output signal closest to the IF center signal and the
IF signal has modulation corre-      frequency and the IF center frequency.
sponding to the modulation of this received RF    5  Regardless of whether
an AM  or FM radio signal. The element 18 provides audio signals in
receiver is involved, the present invention con- response to the modulation
of the IF output signal  templates the use of an IF detection circuit 32 at
the terminal 17 and also, if the carrier signal   which receives the IF
output signal from the IF being received is a stereo signal, provides
stage 16 and provides a detection signal at an [err] and different audio
output signals at left   10   output terminal 33 in response to a
sufficiently and right audio output terminals 19 and 20,          large IF
signal magnitude being provided as the respectively. These terminals are
coupled as in-     output of the stage 16. The terminal 33 is coupled puts
to audio amplifier stages 21 which provide     as an input to a delay
circuit 34, which can amplified audio signals to left and right speakers
comprise an integrator followed by a threshold 22 and 23, respectively. The
combination detec-   15   comparator circuit, that supplies an output
signal tor/stereo demodulator 18 also provides an out-     to a set
terminal S of a set-reset (S-R) latch put at a terminal 24 which provides a
drive signal   circuit 35. The latch 35 provides an output signal for a
stereo pilot signal indicator lamp 25. The     to a control terminal 36 of
an electronic switch 37 operation of the above components, as described,
shown dashed. The switch 37 effectively corn- is conventional and known to
all radio engineers.   20    prises a wiper arm terminal 38 and a wiper arm
39 For FM systems, it is contemplated that the        which is positioned
in either of two set positions. element 18 would comprise a standard FM
dis-         In the first of these positions the terminal 38 is criminator
circuit followed by conventional FM       directly coupled to a terminal T
of the switch 37 stereo demodulators such as Motorola, Inc. inte-     and
this represents the tuning mode position for grated circuits (IC's) MC1309
or MC1310 which    25   the switch 37 wherein this is implemented in can
provide the desired outputs at the terminals     response to the resetting
of the latch 35. In the 19,20 and 24. For an AM stereo radio receiver, it
is  second position of the wiper arm 39, the terminal contemplated that the
component 18 will com-        38 is directly connected to a terminal L of
the prise any of the known proposed AM stereo           switch 37 and this
represents the locked tuning detector and demodulator circuits, and
preferably   30    mode position of the switch 37 that is produced in would
utilize one of these circuits having a phase   response to the setting of
the latch 35. The setting locked loop 26 which comprises a phase/fre-
and resetting of the latch 35 are contemplated as quency comparator 27 that
receives an input from     being represented by high and low logic state an
IF signal terminal 17' and also from an output   . signals, respectively,
at the terminal 36. Electroni- terminal 28 of a voltage controlled
oscillator   35   cally controllable switches such as the switch. 37 (VCO)
29. The comparator 27 provides a differ-       are readily implemented by
conventional circuits ence output signal to a low pass filter (LPF) 30
such as logic circuits and/or diodes, and other which provides a filtered
DC control voltage         configurations other than the above-described
output at a terminal 31 which is coupled as a        two pole switch for
the switch 37 can be utilized. control input to the voltage controlled
oscillator   40  The terminal 38 is directly, connected as an 29 and which
is also utilized by the local oscillator  input to a high gain DC amplifier
which is illus- means in a manner to be subsequently described.      trated
as comprising an- operational amplifier 40 It is contemplated that the
signal at the terminal   having one input directly coupled to a reference
17' corresponds to the IF output signal present at   voltage VREF and
another input directly con- the terminal 17.
45   nected to the terminal 38, and having the output It should be noted
that in most proposed AM        of the amplifier 40 capacitively coupled to
the stereo demodulator systems a phase locked loop      terminal 38. This
configuration implements a high similar to the loop 26 is disclosed in
which the     gain DC amplifier. The output of this DC amplifier loop
tracks the IF signal output from the IF stage  is provided as a control
voltage input to a voltage wherein this is necessary to obtain the phase of
50   controlled oscillator 42 that supplies an output the IF output signal
such that the proper demodu-    signal whose frequency is determined by
this lation of the AM  stereo signal can be im-           control voltage.
The output signal of the VCO 42 is plemented to obtain proper stereo signal
separa-     supplied as an input to a fixed frequency divider tion. One
such AM stereo demodulator system is       43 whose output is supplied as
the local oscillator shown in U.S. Patent 4,128,586 assigned to the    55
output signal at the terminal 14. The fixed divider same assignee as the
present invention. It should    43 provides isolation between the VCO 42
and the also be noted that an IF tracking phase locked      local
oscillator terminal 14. The output of the fixed loop like the loop 26 can
be used in an FM system    divider 43 is also supplied as an input to an to
provide the signal at the terminal 31 which will  effective frequency
discriminator 44 shown be subsequently utilized by the local oscillator
60   dashed in Figure 1. 



means. In each case the phase locked loop will        The discriminator 44
comprises a buffer ampli- track the output signal of the mixer stage 13
fier 45 which receives its input from the terminal having a frequency which
is closest to the center    14 and provides as its output a signal that is
frequency of the IF stage 16. Alternatively, the     directly coupled as
one input to an analog multi- variable DC output of an FM discriminator can
65   plier 46. The output of the amplifier 45 is also 4    7
0 060 845                      8 a manually and mechanically adjust-
electronic switch 37. whereas the terminal L of [err]  nt circuit 47 shown
dashed in Figure 1.  this switch is coupled through a resistor 55 to the
[err] resonant circuit 47 comprises various fixed  terminal 31 which is
representative of the variable [err] variable tuning elements with at least
one  DC control voltage produced by the low pass filter variable tuning
element 47A corresponding to a    5    30 and represents the frequency
difference be- movable mechanical tuning element which pro-   tween the IF
signal produced at the terminal 17 vides an associated reactance in
accordance with   (17') and the fixed center frequency of the IF [err]
chanical positions of this tuning element.  passband for the IF stage 16.
The circuit 47 as illustrated in Figure 1 comprises  The operation of the
stereo radio receiver 10 at least one variable inductor and two fixed   10
will now be explained in detail for each of its two capacitors, but of
course it will be understood that  tuning modes of operation which
correspond to variable capacitance tuning and fixed inductors   the "tuning
mode" and the "locked tuning could be utilized instead. In addition, other
mode". Subsequently, the operation of additional mechanically adjustable
tuning circuits could be  circuitry and the operation of the set-reset
latch 35 used rather than the variable reactance circuit 47.   15   will be
discussed with respect to how these These could comprise mechanically
adjustable      elements control the electronic switch 37 to im- resistive
tuning circuits which develop tuning    plement changes between these two
modes of control voltages in response to the mechanical     operation.
position of variable resistive tuning elements.     In the tuning mode of
operation for the receiver These circuits also can be described as variable
20   10, the terminal 38 is directly connected to the mechanical impedance
tuning circuits. In each      terminal T. This results in the shifted
control case the end result is to provide a mechanically   voltage [err]at
the terminal 52 providing the input adjustable tuning control voltage at an
output    to the high gain DC amplifier 40 which provides terminal which
controls the output frequency of   the control voltage for the voltage
controlled the VCO 42 during the tuning mode.           25   oscillator 42
that determines the frequency of the The output from the amplifier 45 is
coupled      local oscillator output signal provided at the through the
mechanically tunable resonant circuit  terminal 14. According to standard
superhetero- 47 and provides an input signal to a high gain     dyne tuning
principles, the frequency of the local limited output amplifier 48 (such as
RCA device    oscillator signals at the terminal 14 will determine CA-3028)
which has its output directly coupled   30   the tuning of the front end of
the radio receiver 10 as an input to the analog multiplier 46. It is con-
through the interaction of the mixer 13 and the templated that the element
46 corresponds to a     fixed tuned narrow  band IF stage 16. The Motorola,
Inc. integrated circuit MC1596 which is  manually movable mechanical tuning
elements in connected in such a way so as to provide phase    the circuit
47 adjust the frequency of the local detection for determining the phase
difference   35   oscillator signals at the terminal 14 by altering the
between the input signals provided from the        magnitude of the DC
control voltage [err] at the amplifier 48 and provided directly from the
output  terminal 50 in accordance with the frequency of the amplifier 45.
Essentially, the analog multi-  difference between the resonant frequency
of the plier 46 provides a frequency discriminator func-  circuit 47 and
the frequency output of the voltage tion for the local oscillator output
signal provided   40   controlled oscillator 42 as divided down by the at
the terminal 14 wherein the multiplier 46       fixed divider 43. Thus, in
essence, the elements provides at an output terminal 50 a DC control
within the block 44 form  a frequency dis- signal [err] which varies in
accordance with the      criminator wherein a DC output is provided at the
difference between the frequency of the local     terminal 50 related to
the frequency difference oscillator signal produced at the terminal 14 and
45   between the local oscillator output signals at the the resonant
frequency of the tuned circuit 47.   terminal 14 and the resonance of a
mechanically Figure 2 illustrates a plot of the magnitude of the
adjustable resonant circuit 47 which is manually control signal [err] as a
function of this frequency  adjustable. In order to tune the radio receiver
10 difference wherein zero output, as shown in        during this tuning
mode, it is necessary to Figure 2 of the analog multiplier 46 is provided
so   manually adjust the movable tuning elements in when the frequency of
the local oscillator output  the circuit 47 so as to provide a different DC
signal at the terminal 14 is identical to the reson-  output voltage at the
terminal 50 which by virtue ant frequency of the circuit 47.
of the level shifter 51, the switch 37 and the The terminal 50 is connected
as an input to a    amplifier 40 adjusts the input control voltage to level
shifter 51 which provides a modified control   55   the voltage controlled
oscillator 42 to thereby voltage [err] at an output terminal 52 which is
alter the frequency of the local oscillator output 



connected through a resistor 53 to a terminal held  signals provided at the
terminal 14. at the reference potential VREF. Figure 3 illus-    It is
contemplated that substantial manual trates the magnitude of the control
voltage [err] as  movement of the movable tuning element in the a function
of frequency difference wherein it is  so   resonant circuit 47 will be
sensed and auto- clear that the graph of Figure 3 represents the
matically implement the tuning mode by causing characteristic in Figure 2
merely shifted by an    the switch 37 to connect the terminals 38 and T. In
amount such that the characteristic is centered    the absence of
intentional substantial movement about the reference voltage VREF. The
terminal 52  of the movable tuning element in the resonant is directly
connected to the terminal T of the   65   circuit 47, and in response to
the detection of an IF 5    9                  0 060 845
10 signal by the IF detector circuit 32, it is contem-  input for the IF
detector 32. Alternatively, a stereo plated that the switch 37 will be
positioned such  pilot detection can be utilized to implement the that the
terminals 38 and L will be directly con-  locked tuning mode and this could
be accom- nected thus disconnecting the operative control    plished by
directly connecting terminals 24 and 33 connection between the mechanically
movable    5    and disconnecting the IF detector 32. In this tuning
element in the tuning circuit 47 and the    situation, the locked tuning
mode is only im- control input to the voltage controlled oscillator
plemented for stereo reception. A"  During the locked tuning mode, which is
In order to reset the latch 35 to implement the characterized by the direct
connection of the       tuning mode whenever it is desired to intentional-
terminals 38 and L, the phase locked loop 26, by   10  ly move the movable
tuning element of the circuit virtue of the output voltage at terminal 31
of the  47 to tune the radio, it is necessary to provide a low pass filter
30, will provide a DC control signal  resetting voltage at a reset terminal
R of the latch at the terminal L which will effectively lock up the  35.
This is accomplished in the following manner. frequency output of the
voltage controlled os-     The frequency discriminator output at the ter-
cillator 42 such that the front end of the receiver   15   minal 50 is
coupled as an input across the series 10 will track a received RF signal by
altering the  connection of a capacitor 56 to an input terminal frequency
of the VCO 42 so that the phase locked   60 which is provided as an input
to a low input loop 26 will continue to track the corresponding IF
terminal of a first DC comparator 61 and as an signal provided in response
to this received RF    input to a high input terminal of the second DC
signal. In this manner, the tuning of the front end    20   comparator 62.
The comparator 61 receives a of the radio receiver 10 will be maintained,
and   high reference voltage at a terminal [err] and the this will occur
despite any effect of microphonics  comparator 62 receives a low reference
voltage at on the position of the movable tuning element in   a terminal
[err]. The terminal 60 is coupled through the resonant tuned circuit 47.
Thus clearly the    a resistor 57 to a terminal [err] which is held at a
present invention has provided a mechanically   25   reference voltage
between the voltages at the tunable radio receiver in which the effect of
terminals [err], and VL. It is contemplated that both microphonics has been
totally eliminated during    of the comparators 61 and 62 provide low
voltage the locked tuning mode since the mechanically      outputs except
if the voltage at the terminal 60 movable tuning element has been
disconnected       either exceeds the high reference voltage at ter- from
operative control of the local oscillator   30   minal VH or goes below the
low reference voltage frequency during the locked tuning mode.           at
terminal VL at which time one of the com- While the above description of
each of the        parators will provide a high voltage output. The tuning
and locked tuning modes is sufficient to    outputs of the comparators 61
and 62 are coupled enable persons of average skill in the art to      as
inputs to an OR gate 63 which has its output comprehend the operation of
the receiver 10, the   35   directly coupled to the reset terminal R of the
manner in which the switch 37 is controlled has    latch 35. not yet been
fully discussed and this subject will   In essence, the comparators 61 and
62 and the now be discussed in detail. In response to the IF  OR gate 63
form an amplitude window for the detector circuit 32 determining the
presence of a  voltage at the terminal 60, and this voltage, due to
sufficiently large magnitude IF signal, a detection    40   the capacitive
coupling of the terminals 60 to the output signal is provided at the
terminal 33. This  terminal 50 is a transient voltage representative of
results, after an appropriate delay provided by the  the change in the
output of the analog multiplier delay circuit 34 which allows the phase
locked     46 wherein this change would be due to the loop 26 to become
locked, in providing a high      movement of the movable tuning element of
the logic signal at the terminal S which will set the    45   resonant
circuit 47. In this manner, for substantial latch 35 so as to force the
electronic switch 37 to  intentional movement of tuning elements in the
implement the locked tuning mode by connecting     resonant circuit 47, the
voltage at the terminal 60 the terminals 38 and L It is contemplated that
this  will exceed or be below the reference voltages setting of the latch
35 will only occur after a suffi-  supplied to the comparators 61 and 62
resulting in cient time has elapsed indicating that desired    50   the
resetting of the latch 35 thereby forcing the mechanical movement of the
movable tuning          switch 37 to implement the tuning mode of element
in the circuit 47 has ceased. This of      operation for the receiver 10.
Thus the movement course would correspond to the continuous re-       of
tuning elements in the resonant circuit 47 will 



caption of a desired RF signal that resulted in the  automatically force
the receiver 10 into its tuning production of a corresponding IF signal
which   55   mode, whereas when the tuning movement of the was continuously
detected by the circuit 32. Thus,  movable elements in the circuit 47
ceases, the IF the delay circuit 34 could merely comprise a        detector
32 and delay circuit 34 results in setting capacitive delay circuit having
a slow charge and  the latch 35 to implement the locked tuning mode, rapid
discharge characteristic followed by a       assuming that a desired RF
signal is being re- threshold comparator. The above-described oper-   so
ceived which results in the production of a mixer ation illustrates how the
receiver 10 is auto-     output signal at the terminal 15 which is sub-
matically switched to the locked tuning mode       stantially at the center
frequency of the IF stage when a received RF signal results in the con-
16. tinuous production of an IF output signal at         It should be noted
that the present invention terminal 17 that in turn provides a continuous
65   contemplates   distinguishing    between 6    11                  0
060  845                       12 [err]        variatons in the movable
tuning         quency of said local oscillator means such that elements of
the resonant circuit 47 and desired     the tuning of said front end means
tracks the intentional variations in the movable tuning        received
signal frequency; and characterized by elements through the use of the
series capacitive     switch means (32, 37, 34, 35, 61-63) for imple-
coupling to the terminal 60 and the use of the    5    menting said tuning
mode and utilizing said - indow reference voltages [err] and [err] which
are      movable tuning element (47A) to provide a de- ended to implement
resetting of the latch 35      sired magnitude of said associated variable
tun- only in response to large excursions of the signal  ing impedance for
initially selecting a desired at the terminal 60 which would correspond to
a      received signal frequency, and for implementing substantial change
in the reactance provided by   10   said lock tuning mode while terminating
said the movable tuning element in the circuit 47 as      tuning mode by
subsequently operatively dis- opposed to minor changes in the reactance of
this    connecting said movable tuning element and said element due to
typical radio receiver vibrations or  associated variable tuning impedance
from con- temperature variations. It should also be noted     trol of said
local oscillator signal frequency and that while the preceding sentence
referred to the    15   effectively connecting said electronic tuning
microphonic vibrations as being minor, the effect    means to substantially
control the frequency of of these minor vibrations on the tuning of stan-
said local oscillator signal, whereby mechanical dard radio receivers is
often times objectionable    vibrations during the locked tuning mode which
and has been found to seriously impair the           move the position of
the movable tuning element performance of radio receivers wherein exact
20   and thereby alter the magnitude of said asso- tuning of the receiver
is necessary in order to      ciated variable impedance do not affect the
local prevent the destruction of side band information,    oscillator
signal frequency. this situation commonly existing for AM stereo         2.
A mechanical receiver tuner according to systems.
claim 1 wherein said tunable front end means While specific embodiments of
this invention    25   includes a mixer stage (13) for receiving RF have
been shown and described, further modifi-       signals and said local
oscillator signal, said mixer cations and improvements will occur to those
stage (13) providing an arithmetic combination skilled in the art. One such
modification would be   output signal as an input to a fixed tuned narrow
to utilize the present invention in an FM stereo     passband IF stage (16)
subsequent to the mixer system wherein the voltage at the terminal 31 is
30   stage (13) wherein the mixer stage, the IF stage provided by the
variable DC voltage provided by      and the local oscillator means (42)
tune the front the FM discriminator which receives the IF output    end
receiver means according to superhetero- signal at the terminal 17 and
provides AC signals    dyne tuning principles. related to the IF output
signal modulation and a       3. A mechanical receiver tuner according to
variable DC signal related to the difference be-   35   claim  2 wherein
said control voltage of said tween the frequency of the IF output signal
and      electronic tuning means (18, 26, 55) is related to the center
frequency of the IF stage 16.            the difference between the
frequency of the out- put signal of the mixer stage (13) and the center
Claims                                               frequency of the
subsequent fixed tuned IF stage 40   (16). 1. A mechanical receiver tuner
with micro-           4. A mechanical receiver tuner according to phonics
elimination circuitry, comprising:           claim  1 wherein said
electronic tuning means tunablefront end receiver means (11, 12,13,16,
comprises a phase locked loop (26) which tracks 42, 43) including local
oscillator means (42) for    the output signal of a mixer stage (13) in
said front developing a local oscillator signal having a fre-   4s   end
means having a frequency which is closest to quency which effectively
selects a received signal   the center frequency of an IF stage (16) in
said frequency and rejects signals at frequencies sub-    front end means.
stantially different from said received signal fre-    5. A mechanical
receiver tuner according to quency;
claim  1 wherein said electronic tuning means mechanical tuning means
(44,51) operative in a    so   comprises an FM discriminator (18) which
pro- 



tuning mode for tuning said front end means to a     vides a DC voltage
related to the difference desired signal frequency in accordance with the
between the frequency of a front end mixer stage position of at least one
mechanically movable       (13) output signal closest to the center
frequency tuning element (47A) which provides an asso-         of a front
end IF stage (16) and the center ciated variable tuning impedance having a
magni-   55   frequency of the IF stage. tude determined in accordance with
the position        6. A mechanical receiver tuner according to of said
movable tuning element, the local os-        claim 1 wherein said local
oscillator means (42) cillator signal frequency being determined by and
comprises a voltage controlled oscillator which corresponding to the
magnitude of said tuning        effectively receives control voltage signal
inputs impedance;                                     60   from different
tuning circuits in accordance with electronic tuning means (18,26, 55)
operative in   whether said tuning mode or said locked tuning a locked
tuning mode for maintaining said receiv-    mode is being implemented, and
further charac- er front end means tuned to a received signal
terized wherein during said tuning mode said frequency by developing a
control voltage and       tuning impedance associated with said mechan-
utilizing said control voltage to control the fre-   65   ically movable
tuning element (47A) determines 7    11                  0 060 845
12 microphonic variations in the movable tuning    quency of said local
oscillator means such that elements of the resonant circuit 47 and desired
the tuning of said front end means tracks the intentional variations in the
movable tuning      received signal frequency; and characterized by
elements through the use of the series capacitive   switch means (32, 37,
34, 35, 61-63) for imple- coupling to the terminal 60 and the use of the
5    menting said tuning mode and utilizing said window reference voltages
VH and VL which are    movable tuning element (47A) to provide a de- [err]
to implement resetting of the latch 35     sired magnitude of said
associated variable tun- only in response to large excursions of the signal
ing impedance for initially selecting a desired at the terminal 60 which
would correspond to a    received signal frequency, and for implementing
substantial change in the reactance provided by   10   said lock tuning
mode while terminating said the movable tuning element in the circuit 47 as
tuning mode by subsequently operatively dis- opposed to minor changes in
the reactance of this  connecting said movable tuning element and said
element due to typical radio receiver vibrations or  associated variable
tuning impedance from con- temperature variations. It should also be noted
trol of said local oscillator signal frequency and that while the preceding
sentence referred to the   15   effectively connecting said electronic
tuning microphonic vibrations as being minor, the effect  means to
substantially control the frequency of of these minor vibrations on the
tuning of stan-   said local oscillator signal, whereby mechanical dard
radio receivers is often times objectionable  vibrations during the locked
tuning mode which and has been found to seriously impair the         move
the position of the movable tuning element performance of radio receivers
wherein exact   20   and thereby alter the magnitude of said asso- tuning
of the receiver is necessary in order to    ciated variable impedance do
not affect the local prevent the destruction of side band information,
oscillator signal frequency. this situation commonly existing for AM stereo
2. A mechanical receiver tuner according to systems.
claim 1 wherein said tunable front end means While specific embodiments of
this invention   25   includes a mixer stage (13) for receiving RF have
been shown and described, further modifi-    signals and said local
oscillator signal, said mixer cations and improvements will occur to those
stage (13) providing an arithmetic combination skilled in the art. One such
modification would be  output signal as an input to a fixed tuned narrow to
utilize the present invention in an FM stereo   passband IF stage (16)
subsequent to the mixer system wherein the voltage at the terminal 31 is
30   stage (13) wherein the mixer stage, the IF stage provided by the
variable DC voltage provided by    and the local oscillator means 142) tune
the front the FM discriminator which receives the IF output  end receiver
means according to superhetero- signal at the terminal 17 and provides AC
signals  dyne tuning principles. related to the IF output signal modulation
and a    3. A mechanical receiver tuner according to variable DC signal
related to the difference be-   35   claim 2 wherein said control voltage
of said tween the frequency of the IF output signal and    electronic
tuning means (18, 26, 55) is related to the center frequency of the IF
stage 16.          the difference between the frequency of the out- put
signal of the mixer stage (13) and the center Claims
frequency of the subsequent fixed tuned IF stage 40  (16). 1. A mechanical
receiver tuner with micro-        4. A mechanical receiver tuner according
to phonics elimination circuitry, comprising:         claim 1 wherein said
electronic tuning means tunable front end receiver means (11, 12,13,16,
comprises a phase locked loop (26) which tracks 42, 43) including local
oscillator means (42) for  the output signal of a mixer stage (13) in said
front developing a local oscillator signal having a fre  45   end means
having a frequency which is closest to quency which effectively selects a
received signal  the center frequency of an IF stage (16) in said frequency
and rejects signals at frequencies sub-  front end means. 



stantially different from said received signal fre-  5. A mechanical
receiver tuner according to quency;
claim 1 wherein said electronic tuning means mechanical tuning means
(44,51) operative in a    so   comprises an FM discriminator (18) which
pro- tuning mode for tuning said front end means to a   vides a DC voltage
related to the difference desired signal frequency in accordance with the
between the frequency of a front end mixer stage position of at least one
mechanically movable     (13) output signal closest to the center frequency
tuning element (47A) which provides an asso-       of a front end IF stage
(16) and the center ciated variable tuning impedance having a magni-   55
frequency of the IF stage. tude determined in accordance with the position
6. A mechanical receiver tuner according to of said movable 'tuning
element, the local os-     claim 1 wherein said local oscillator means (42)
cillator signal frequency being determined by and  comprises a voltage
controlled oscillator which corresponding to the magnitude of said tuning
effectively receives control voltage signal inputs impedance;
so   from different tuning circuits in accordance with electronic tuning
means (18, 26, 55) operative in  whether said tuning mode or said locked
tuning a locked tuning mode for maintaining said receiv-  mode is being
implemented, and further charac- er front end means tuned to a received
signal     terized wherein during said tuning mode said frequency by
developing a control voltage and      tuning impedance associated with said
mechan- utilizing said control voltage to control the fre-   65   ically
movable tuning element (47A) determines 7    3                 0 060 845
14 said control voltage signal input which is applied
Empfangssignalfrequenz auswahit und Signale to said voltage controlled
oscillator, while during  mit Frequenzen zuruckweist, die von der Emp- said
locked tuning mode said electronic tuning    fangssignalfrequenz
wesentlich  verschieden means, rather than said tuning impedance, sub-
sind; stantially determines said control voltage signal    5  eine
mechanische Abstimmeinrichtung (44, 51), input.
die im Abstimmbetrieb wirksam ist, um das Ein- 7- A mechanical receiver
tuner according to     gangsteil auf eine gewunschte Signalfrequenz ab-
[err]  6 wherein said mechanical tuning means      zustimmen in
ubereinstimmung mit der Stellung (44, 51) includes circuitry (46) for
providing a  wenigstens eines mechanisch beweglichen Ab- variable DC
control voltage in accordance with   ro   stimmelements (47A), das eine
zugehorige varia- the mechanical position of a movable tuning       ble
Abstimmimpedanz erzeugt, deren Grosse von element, said variable voltage
determining the    der Position des beweglichen Abstimmelements control
voltage input to the voltage controlled   bestimmt ist, wobei die
Oberlagereroszillatorsig- oscillator during said tuning mode.
nalfrequenz durch die und entsprechend der 8. A mechanical receiver tuner
according to   J5   Grosse der Abstimmimpedanz bestimmt ist; claim 7
wherein said tunable front end means        elektronische
Abstimmeinrichtungen (18, 26, includes a mixer stage (13) for receiving RF
55) die in einer verriegelten Abstimmbetriebsart signals and said local
oscillator signal, said mixer  wirksam sind, um das Empfingereingangsteil
auf stage providing an arithmetic combination output  einer
Empfangssignalfrequenz zu halten, indem signal as an input to a fixed tuned
narrow pass-   20   eine Steuerspannung erzeugt und diese dazu ver- band IF
stage (16) subsequent to the mixer stage  wendet wird, die Frequenz des
Uberlagereroszil- wherein the mixer stage, the IF stage and local   lators
so zu beeinflussen, dass die Abstimmung oscillator means (42) tune the
front end receiver  des Eingangsteils der Empfangssignalfrequenz means
according to superheterodyne tuning prin-   folgt, und gekennzeichnet durch
ciples, and wherein the control voltage provided   25
Schaltereinrichtungen (32, 37, 34, 35, 61-63) to said voltage controlled
oscillator by said elec-  zum Ausfuhren des Abstimmbetriebes und zum tronic
tuning means during said locked tuning     Verwenden des beweglichen.
Abstimmelementes mode is related to the difference between the     (47A),
um eine gewunschte Grosse der zuge- frequency of the mixer output signal
closest in   horigen variablen Abstimmimpedanz bereitzu- frequency to the
IF center passband frequency   30   stellen, um zunachst eine gewunschte
Empfangs- and the IF center passband frequency.             signalfrequenz
zu wihlen, und um den verriegel- 9. A mechanical receiver tuner according
to     ten Abstimmbetrieb durchzufuhren, wenn der claim 1, wherein said
switch means (37, 34, 35,   vorgenannte Abstimmbetrieb beendet ist, indem'
61-63) includes sensor means (35, 61-63) for      anschliessend das
bewegliche Abstimmelement effectively terminating said locked tuning mode
35   und die zugehorige variable Abstimmimpedanz and implementing said
tuning mode in response     von der Steuerung der IOberlagereroszillator-
to sensing substantial movement of said movable   signalfrequenz
wirkungsmassig abgetrennt wird tuning element.
und die elektronische Abstimmeinrichtung wir-: 10. A mechanical receiver
tuner according to    kungsmissig verbunden wird, urn im wesent- claim 9
which includes means (56, 57) for pro-   4o   lichen die Frequenz des
Oberlagereroszillator- viding a switch control voltage (at 60) related to
signals zu regeln, wodurch mechanische Vibra- the amount of change in the
position' of said     tionen wahrend des verriegelten Abstimmbe- movable
tuning element, and wherein said switch   triebes, die die Stellung des
beweglichen Ab- means terminates said locked tuning mode and
stimmelementes und dadurch die Gr8sse der 



implements said tuning mode in response to   45   zugehorigen variablen
Impedanz verstellen, die sensing predetermined magnitude changes in
Oberlagereroszillatorsignalfrequenz nicht beein- said control voltage.
flussen. 11. A. mechanical receiver tuner according to     2. Mechanischer
Empfingertuner nach An- claim 10 wherein said front end has an IF stage
spruch 1, bei dem das abstimmbare Eingangsteil (16) and wherein said switch
means implements   50   eine Mischstufe (13) zum Empfangen von HF- said
locked tuning mode in response to sensing a  Signalen und des
Oberlagereroszillatorsignals lack of change of said switch control voltage
in  enthalt, die Mischstufe (13) ein arithmetisch addition to sensing (by
32) the detection of a    zusammengefasstes Ausgangssignal als Eingang
signal related to the selected received signal    zu einer fest
abgestimmten schmalbandigen ZF- frequency.
55   Stufe (16) hinter der Mischstufe (13) bereitstellt, wobei die
Mischstufe, die ZF-Stufe und der Oiber- Patentanspirche
lagereroszillator (42) das Empfingereingangsteil entsprechend den
Superhet-Abstimmprinzpien 1. Empfflngertuner mit mechanischer Abstim-
abstimmen. mung mit Klingneigungsbeseitigungsschaltkreis,   60  3.
Mechanischer Empfangertuner nach An- enthaltend:
spruch 2, bei dem die Steuerspannung der elek- einen abstimmbaren
Empfingereingangsteil        tronischen Abstimmeinrichtungen (18,26,55) von
(11, 12,13,16,42,43) mit einem Oberlagereroszil-  der Differenz zwischen
der Frequenz des Aus- lator (42) zum Erzeugen eines Uberlagereroszilla-
gangssignals der Mischstufe (13) und der Mitten- torsignals mit einer
Frequenz, die wirksam eine   65   frequenz der nachfolgenden fest
abgestimmten 8 11!11111 111111 11111 11111 11 1111 * C  L  M   5    15
0 060 845                     16 zF;Stufe (16) abhangt.
35, 61-63) Sensoren (35, 61-63) enthalt, um 4 Mechanischer Empfangertuner
nach An-          wirkungsmassig  die verriegelte  Abstimmbe- spruch 1, bei
dem die elektronischen Abstimm-    triebsart zu beenden und die Abstimmung
in Ab- einrichtungen eine Phasenverriegelungsschleife    hangigkeit von der
Ermittlung einer wesentlichen (26) enthalten, die das Ausgangssignal einer
5    Bewegung des beweglichen Abstimelements aus- Mischstufe (13) in dem
Eingangsteil einer Fre-   fuhrts. ': die am dichtesten bei der
Mittenfrequenz         10. Mechanischer Empfangertuner nach An- der-Stufe
(16) des Eingangsteils liegt, verfolgt.  spruch 9, Einrichtungen (56, 57)
zum Erzeugen 5. Mechanischer Empfingertuner nach An-          einer
Schaltbetriebsspannung (bei 60) enthalt, die spruch 1, bei dem die
elektronischen Abstimm-    o    auf die Grosse der Stellungsanderung des
beweg- einrichtungen einen FM-Diskriminator (18) ent-    lichen
Abstimmelements bezogen ist, und bei halten, der eine Gleichspannung
liefert, die der  dem die Schalteinrichtung die verriegelte Ab- Differenz
zwischen der Frequenz des Ausgangs-     stimmbetriebsart beendet und die
Abstimmung signals einer Eingangsteilmischstufe (13), die am  in
Abhangigkeit von der Ermittlung von vorbe- dichtesten an der Mittenfrequenz
einer Eingang-   15   stimmten Grossenanderungen der Steuerspan-
steil-ZF-Stufe (16) liegt, und der Mittenfrequenz  nung ausfuhrt. der
ZF-Stufe entspricht.                             11. Mechanischer
Empfangertuner nach An- 6. Mechanischer Empfingertuner nach An-
spruch 10, bei dem das Eingangsteil eine ZF-Stufe spruch 1, bei dem der
Uberlagereroszillator (42)  (16) aufweist und bei dem die Schalteinrichtung
ein spannungsgesteuerter Oszillator ist, der wir-   20   die verriegelte
Abstimmbetriebsart in Abhinqig- kungsmassig  Steuerspannungssignaleingange
keit von der Ermittlung des Fehlens einer An- von verschiedenen
Abstimmkreisen empfangt, je      derung der Schaltsteuerspannung zusatzlich
zur nachdem, ob die Abstimmbetriebsart oder die        Ermittlung (durch
32) des Auftretens eines Si- verriegelte   Abstimmbetriebsart  ausgefuhrt
gnals, das auf die ausgewahite Empfangsnign8al- werden, und weiterhin
dadurch gekennzeichnet,  25   frequenz bezogen ist, ausfuhrt. dass wahrend
des Abstimmbetriebes die dem mechanisch beweglichen Abstimmelement (47A)
Revendications 4-       zugeordnete Abstimmimpedanz den Steuerspan-
nungs-signaleingang bestimmt, der dem span-          1. Dispositif de
reglage d'accord do recepteur D.        nungsgesteuerten Oszillator
zugefuhrt wird, wih-   30   m6canique dote d'un circuit d'elimination de
l'ef- rend in der verriegelten Abstimmbetriebsart die   fet microphonique
(effet Larsen), comprenant: elektronische Abstimmeinrichtung anstelle der
un moyen recepteur d'extrOmitM anterieure Abstimmimpedanz im wesentlichen
den Steuer-        accordable (11, 12, 13, 16, 42, 43) comportant un
spannungssignaleingang bestimmt.                   moyen oscillateur local
(42) servant a cr6er un 7. Mechanischer Empfingertuner nach An-   35
signal d'oscillateur local presentant une fre- spruch 6, bei dem die
mechanische Abstimmein-      quence qui, de maniere efficace, selectionne
une richtung (44, 51) einen Schaltkreis (46) zum Abge-  frequence do signal
rogue et rejette lessignaux de ben einer variablen Gleichsteuerspannung in
frequences sensiblement differentes de ladite fre- Obereinstimmung mit der
mechanischen Stel-         quence de signal recue; 



lung eines beweglichen Abstimmelementes ent-   40   *un moyen de reglage
d'accord mecanique (44, halt, wobei die variable Spannung den Steuer-
51) ayant pour fonction, dans un mode rbglage spannungseingang zu dem
spannungsgesteuer-         d'accord, de regler l'accord dudit moyen
d'extr6- 9. i :   ten Oszillator wahrend der Abstimmbetriebsart    mite
anterieure sur une frequence de signal vou- bestimmt.
lue en fonction de la position d'au moins un 6le- 8. Mechanischer
Empfingertuner nach An-   45   ment de reglage d'accord mcaniquementmobile
spruch 7, bei dem das abstimmbare Eingangsteil    (47A) qui produit une
impedance de r~glage eine Mischstufe (13) zum Empfangen von HF-
d'accord variable associee dont l'amplitude est Signalen und des
Oberlagereroszillatorsignals      determinee en fonction de la position
dudit enthalt, wobei die Mischstufe ein arithmetisch     element de reglage
d'accord mobile, la frequence kombiniertes Ausgangssignal zu einer fest
abge-   5o   du signal d'oscillator local etant determinee par stimmten
schmalbandigen ZF-Stufe (16) hinter      l'amplitude de ladite impedance de
reglage der Mischstufe liefert, wobei dieMischstufe, die  d'accord et
correspondant a celle-ci; ZF-Stufe und der. Uberlagereroszillator (42) das
un moyen de reglage d'accord electronique Empfangereingangstoil
entsprechend den Super-     (18,26, 55) ayant pour fonction, dans un mode
de het-Abstimmprinzipien abstimmen, und wobei   55   reglage d'accord
asservi, de maintenir ledit die dem spannungsgesteuerten Oszillator von der
moyen d'extr6mite anterieure recepteur accorde elaktronischen
Abstimmeinrichtung wahrend der      sur une frequence de signal reoue en
creant un verriegelten   Abstimmbetriebsart  zugefuhrte     tension de
commande et en utilisant ladite ten- Steuerspannung von der Differenz
zwischen der      sion de commando pour commander la frequence Frequenz des
Mischerausgangssignals, die am    60   dudit moyen oscillator local de
facon quo la dichtesten an der Mittenfrequenz des ZF-Durch-     reglage
d'accord dudit moyen d'extremite ante- lassbandes liegt, und der
Mittenfrequenz des ZF-  rieure suive la frequence de signal reoue; et
carac- Bandes abhangig ist.                               terise par 9.
Mechanischer Empfangertuner nach An-            * un moyen de commutation
(32,37, 34,35,61 a spruch 1, bei dem die Schaltereinrichtung (37,34,   65
63) servant a mettre A execution ledit mode de 9 IIN* L   A   S         --
1?                  0 060 845                       18 -'glage d'accord et
a utiliser ledit element de      6. Dispositif de reglage d'accord pour
recepteur e.;;iage d'accord mobile (47a) en produisant une    mecanique
selon la revendication 1, ou ledit 4amplitude voulue pour ladite impedance
de re-      moyen oscillateur local (42) comprend un oscilla- glage
d'accord variable associee afin de selection-  teur commande par tension
qui recoit de maniere ner initialement un frequence de signal regue    5
efficace des signaux de tension de commande en voulue, et servant a mettre
A execution ledit mode  entree de la part de differents circuits de reglage
de reglage d'accord asservi en meme temps que       d'accord selon quo
c'est ledit mode de reglage pre  fin ledit mode de reglage d'accord en
d'accord ou ledit mode de reglage d'accord asser- dic-onectant ensuite,
d'un point de vue fonc-       vi qui a ete mis 3 execution, et, en outre,
caracte- tionnel, ledit 6liment de reglage d'accord mobile   10   risi en
ce que, pendant ledit mode de reglage et ladite impedance de reglage
d'accord variable    d'accord, ladite impedance de reglage d'accord
associ6e vis-3-vis de la commando de ladite fre-     associee audit element
de reglage d'accord quence du signal d'oscillateur local et en connec-
mecaniquement mobile (47A) ditermine ledit si- tant, de maniere efficace,
ledit moyen de reglage    gnal d'entree de tension de commande qui est
d'accord electronique pour commander sensible-   i5   applique audit
oscillateur commande par tension, ment Ia frequence dudit signal
d'oscillateur local,  tandis que, pendant ledit mode de reglage d'ac- de
sorte quo les vibrations mecaniques apparais-    cord asservi, ledit moyen
de reglage d'accord sant pendant le mode de reglage d'accord asservi
electronique, au lieu de ladite impedance de qui d6Dlacent la position de
l'element de reglage   reglage d'accord, determine sensiblement ledit
d'accord mobile et, ainsi, font varier l'amplitude    20   signal d'entree
de tension de commando. de ladite impedance variable assoclie n'agissent
7. Dispositif de reglage d'accord pour recepteur pas sur la frequence du
signal d'oscillateur local.  mecanique selon la revendication 6, ou ledit
2. Dispositif de reglage d'accord pour recepteur   moyen de reglage
d'accord mecanique (44, 51) mecanique selon la revendication 1, oCb ledit
comporte un circuit (46) servant A produire une moyen d'extremite
anterieure accordable com-   25   tension de commando continue variable en
fonc- porte un etage melangeur (13) servant 3 recevoir    tion de la
position mecanique d'un element de des signaux de radiofrequence et ledit
signal        riglage d'accord mobile, ladite tension variable
d'oscillateur local, ledit etage melangour (13) pro-  determinant la
tension de commando appliquie duisant un signal de sortie en combinaison
arith-    en entrie A l'oscillateur recommande par tension metique comme
signal d'entree A un etage de fre-   30   pendant ledit mode de reglage
d'accord. quence intermediaire A bande passante itroite          8.
Dispositif de reglage d'accord pour recepteur accorde de maniere fixe (16)
faisant suite A. 3'tage  mecanique selon la revendication 7, ou ledit
melangeur (13), ob l'etage milangeur, litage de     moyen d'extremite
anterieur accordable com- frequence intermediaire et le moyen oscillateur
porte un etage melangeur (13) servant A recovoir 



local (42) reglent l'accord du moyen recepteur   35   les signaux de radio
frequence et ledit signal d'extremite anterieure selon les principes du
reg-   d'oscillateur local, ledit etage mnelangeur produi- lage d'accord
superheterodyne.                       sant un signal de sortie en
combinaison arithme- 3. Dispositif de reglage d'accord pour recepteur
tique comme signal d'entree appliqui A un etage mecanique selon la
revendication 2, aoC ladite       de frequence intermediaire A bando
passanto tension de commando dudit moyen de reglage    40   etroite accorde
de maniere fixe (16) qui fait suite a d'accord electronique (18, 26, 55)
est liee A la     l'dtage milangeur, oO litage rn'langeur, A 'itage
difference existant entre la frequence du signal de  de frequence
intermdiaire. et le- moyen oscilla- sortie de l'etage melangeur (13) et la
frequence     tour local (42), accordent le moyen recepteur d'ex- centrale
de l'etage de frequence intermediaire       tremite anterieure en fonction
des principes du accordi de manibre fixe (16) venant ensuite.   45
riglage d'accord superheterodyne, et ob la ten- 4. Dispositif de reglage
d'accord pour recepteur .  sion de commando fournie audit oscillateur com-
mecanique selon la revendication 1, ob ledit         mande par tension par
ledit moyen de reglage moyen de reglage d'accord electronique com-
d'accord electronique pendent ledit mode de prend un boucle de
deverrouillage de phase (26)      reglage d'accord asservi est liee A la
difference qui suit le signal de sortie d'un btage milangeur   50
existant entre la frbquence du signal de sortie du (13) dudit moyen
d'extremit6 anterieure presen-      melangeur la plus proche, en frequence,
de la fre- tant une frequence qui est proche de la frbquence    quence
centralo de band. passante de frequence centrale d'un etage de frequence
intermediaire      intermediaire et la frequence centrale de bande (16)
dudit moyen d'extremite anterieur.              passante de frbquence
intermediaire. 5. Dispositif do rbglage d'accord pour recepteur   55  9.
Dispositif de reglage d'accord pour recepteur mecanique selon la
revendication 1, ob ledit         mecanique selon la revendication 1, oCi
ledit moyen de riglage d'accord electronique com-          moyen de
commutation (37, 34, 35, 61 A 63) com- prend un discriminateur de
modulation de fre-        porte un moyen capteur (35, 61 A 63) servant, de
quence (18) qui produit une tension continue libe    maniere efficace, a
mettre fin audit mode de A la difference existant entre la frequence du
60   reglage d'accord asservi et A mettre A execution signal de sortie d'un
etage mblangeur (13) d'ex-     ledit mode de rbglage d'accord en response a
la tremite de sortie qui est la plus proche de la fre-  detection d'un
deplacement notable dudit ele- quence central. d'un etage de frequence
interme-     ment de reglage d'accord mobile. diaire (16) d'extrbmite
antbrieure et la frequence     10. Dispositif de reglage d'accord pour
recep- centrale de l'etage de frequence intermediaire.  65   tour mecanique
selon la revendication 9, qui 10 I lil~llI 111111  N 11   11 11D    6  19
0 060 845                      20 comporte une moyen (56, 57) servant A
produire     teur mecanique selon la revendication 10, ou une tension de
commande de commutateur (en         ladite extr6mite anterieure possede en
etage de 60) liee A l'amplitude de variation de la position  frequence
intermediaire (16) et ou ledit moyen de dudit element de r6glage d'accord
mobile, et ouI   commutation met a execution ledit mode de ledit moyen de
commutation met fin audit mode    5    r6glage d'accord asservi en reponse
a la d6tection de reglage d'accord asservi et met A ex6cution     d'une
absence de variation de ladite tension de le'"t mode de reglage d'accord en
reponse A la     commande de commutation en plus de la detec- d&gbtion  de
variations d'amplitude  pr6d6-       tion (par 32) d'un signal associe a la
frequence de terminees de ladite tension de commande.           signal
reque s6lectionn6e. 11. Dispositif de reglage d'accord pour le r6cep-   t0
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