
1               0 067 173                      2 Description
ing a second output signal having a first pre- determined state when audio
signals are present Background Art                                    and a
second predetermined state when audio The present invention relates
generally to      signals are absent; mobile and portable radio systems,
and more    5    first delay means responsive to the first output
particularly to circuitry for providing hands-free  signal for generating
an output signal having a operation to mobile and portable radio users in
first predetermined state whenever the first such radio systems.
detecting means output signal has a first pre- In both radio and land-line
telephone systems,  determined state and having a second pre- a user
communicates by means of a handset that   to   determined state a
predetermined time interval includes a speaker at one end which is placed
after the first detecting means output signal has a close to the user's ear
and a microphone at the   second predetermined state; other end which is
held close to the user's mouth.  second delay means responsive to the
second Thus,  the user has only one free hand since the  output signal for
generating an output signal other must be used to hold the telephone hand-
15   having a first predetermined state whenever the set. In order to
provide a greater degree of      second detecting means output signal has a
first freedom to the user, speakerphones have been      predetermined state
and having a second pre- developed for use in land-line telephone systems.
determined state a predetermined time interval A speakerphone is typically
coupled to the tele-  after the second detecting means output signal phone
line and when enabled allows the user to   20   has a second predetermined
state; freely move about while still communicating with    control means
responsive to the first and another party. Such speakerphones typically
second detecting means output signals and the compare the volume of the two
parties and select  first and second delay means output signals for the
party speaking the loudest. These conven-    generating a control signal
having a first predeter- tional speakerphones work well when utilized   25
mined state when audio signals from the micro- with land-line telephones,
but may not operate    phone are present and having a second pre- correctly
when used with a radio due to the high  determined state when audio signals
received by degree of ambient noise encountered in a vehicle.  the
transceiver are present; For example, a high level of ambient noise may
first switching means responsive to the first cause such speakerphones to
always select the   30   predetermined state of the control signal for
hands-free party, totally blocking all communica-  applying audio signals
from the microphone to tions from the other party.
the transceiver; and A form  of hands-free operation has been
second switching means responsive to the achieved in radio systems by
utilizing a foot     second predetermined state of the control signal
switch which both activates the radio transmitter   35.  for applying audio
signals from the transceiver to and applies the speaker's voice signal
thereto.   the speaker. However, whenever the hands-free party wishes to
communicate, he must activate the foot switch.  Summary of the Invention
Thus, the hands-free party does not have com-       Accordingly, it is an
object of the present plete freedom of movement as in the case of a   40
invention to provide improved circuitry for allow- speaker-phone. Complete
freedom of movement       ing hands-free voice communications wherein is
vitally important when the hands-free party is  the hands-free party has
complete freedom of operating a vehicle. The potential distraction
movement. caused by the necessity to activate the foot switch  It is
another object of the present invention to can result in an accident and
serious personal   45   provide improved circuitry that allows hands-free
injury. Thus, neither conventional speaker-pho-   voice communications in
environments having nes nor foot switch operated transmitters provide  high
levels of ambient noise. the type of hands-free operation that is necessary
It is yet another object of the present invention in a vehicular
environment.                       to provide improved circuitry allowing
hands-free From United States Patent 3894187 there is   50   voice
communications between two parties known speakerphone control circuitry of
a trans-  where switching between two parties is per- ceiver for
controlling the application of audio   formed both automatically and
equitably, such signals received by the transceiver to a speaker  that
neither party is preferred over the other. and the application of audio
signals from the      In accordance with the present invention the
microphone to the transceiver, comprising:  55   control circuitry is
adapted for use in a radio first means for detecting the presence of audio
signal transceiver for controlling the application signals received by the
transceiver of magnitude  of audio signals received by a radio signal
greater than a threshold magnitude and generat-   receiver from a radio
channel to the speaker and ing a first output signal having a first pre-
the application of audio signals from the micro- determined state when
audio signals are present   60   phone to a radio signal transmitter for
trans- and second predetermined state when audio         mission on the
radio channel, said radio receiver signals are absent;
having a predetermined audio passband, and said second means for detecting
the presence of      control circuitry including audio signal filtering
audio signals from the microphone of magnitude    circuitry being operable
in the presence of vary- greater than a threshold magnitude and generat-
65  ing levels of background noise, 2  



3                   0 067 173                        4 means are provided
for varying dynamically         of a mobile party. Furthermore, such
radiotele- with background noise the threshold magnitudes       phone
systems may also include portable radios of tfie first detecting means and
the second         of the type described in U.S. Patent Nos. detecting
means,                                     3,906,166 and 3,962,553. Such
portable radios can means are provided for high-pass filtering the    5
be carried by the user and operated wherever he audio signals from the
microphone,                   may be, for example, from  his office or his
the control means is adapted to generate the       vehicle. Further details
of the signalling process first predetermined state of the control signal
in   and the nature of the circuitry for control terminal response to the
second predetermined state of        104 is provided in Motorola Service
Manual the first delay means output signal and the first   10
68P81028E65; for the base station 102 in Motorola predetermined state of
the second detecting          Service Manual 68P81033E10; and for mobile
means output signal, and the second pre-             radio 110 and control
and dialing unit 113 in determined state of the control signal in response
Motorola  Service   Manuals  68P81039E25, to the second predetermined state
of the second      68P81029E65 and 68P81037E85, all of which are delay
means output signal and the first pre-   15 . published by Motorola Service
Publications, determined state of the first detecting means
Schaumburg, Illinois. output signal,
Such conventional radiotelephone systems the control means is adapted to
maintain the       may also include satellite receivers 103 which are state
of the control signal when audio signals are   distributed throughout a
large geographical area not detected by both the first and second detect-
20   to insure that transmissions from mobile radio ing means,
110 are adequately received. Base station 102 the first switching means is
responsive to the    includes a high power transmitter 120 which is second
predetermined state of the control signal     centrally located in the
geographical area so that for substantially blocking audio signals from the
transmissions therefrom  can reach all mobile microphone, and
25   radios 110, in the geographical area. However, the the second
switching means is responsive to       transmissions from mobile radio 110
which has a the first predetermined state of the control signal  much lower
power transmitter, may not always for substantially blocking audio signals
from the   reach the base station receiver 121, but may still transceiver.
be received by one of the satellite receivers 103. 30     In order to
provide the mobile party with the Brief Description of the Drawings
same type of telephone service that a land party Fig. 1 is a block diagram
of a mobile radio        receives, it is necessary that each radio channel
of system  that may advantageously utilize the          the radiotelephone
system  be a duplex radio hands-free  control circuitry  embodying  the
channel, having a separate transmit and separate present invention.
35   receive frequencies. Thus, the mobile radio 110 Fig. 2 is a detailed
block diagram of hands-free.  may be simultaneously transmitting on one
fre- control circuitry embodying the present inven-       quency and
receiving on the other, such that both tion.
the mobile and land parties may simultaneously Fig. 3 is a detailed circuit
diagram of the control  talk and listen. The control and dialing unit 113
logic portion of the hands-free control circuitry in   40   typically
includes a handset that is similar to Fig. 2.
handsets typically found in land-line telephone instruments. It is
necessary that the mobile party Detailed Description of the Preferred
Embodiment     hold the handset up to his ear just as a land party In Fig.
1, there is illustrated a mobile radiotele-  does. However, it would be
much safer and phone system  100 that may advantageously   45   convenient
for the mobile party if the conversa- utilize the hands-free control
circuitry embodying   tion during a telephone call could be achieved the
present invention. In conventional radiotele-    without the necessity of
any physical actions. By phone systems, such as IMTS (Improved Mobile
utilizing the hands-free control circuitry of the Telephone Service)
systems, a party in a vehicle     present invention, the mobile party can
converse 101 communicates by way of a mobile radio 110   50   with the land
party for the duration of the call with with a base station 102 which is
interconnected by   no required physical action, thus freeing the a control
terminal 104 to a land-line telephone      mobile party of tasks which
would interfere with central office 105. The control terminal 104
the safe operation of the vehicle. Moreover, some includes control
circuitry 131 that provides a       states have motor vehicle regulations
requiring communication path from the base station 102 to   ss   that a
mobile party stop the vehicle when dialing hybrid 132 which is
interconnected to a telephone    another party's number. This requirement
is line or trunk to telephone central office 105. A     imposed to insure
the safety of both the mobile number dialed by the mobile party by means of
party and the public, since the diversion of the control and dialing unit
113 is received by the      mobile party's attention during the dialing
pro- control terminal 104 and forwarded to the tele-   60   cess may result
in an automobile accident. As a phone central office 105 on the telephone
or trunk  result, many new radiotelephone control and line. The telephone
central office 105 receives the  dialing units 113, such as that described
in U.S. dialed telephone number and routes the mobile        Patent Nos.
4,122,203 and 4,220,820, provide for party to the desired land party. A
similar process   on-hook automatic dialing of telephone numbers is
employed when a land party dials the number   65   stored in a memory.
However, the handset must 



3    5                  0 067 173                       6 still be removed
from such units for conversation.  3,906,166 and 3,962,553, the radio
transmitter 222 By utilizing the present invention, vehicular safety  may
be enabled by the transmit key signal only is enhanced further, since the
inventive hands-    during times when the mobile or portable party is free
control circuitry allows the mobile party to  speaking. Thus, since the
radio transmitter 222 converse without the necessity of removing one    5
may not be on during portions of the call, the base of his hands from the
steering wheel.              station receivers 103 and 121 require a
squelch In order to provide for hands-free operation in  circuit, such as,
for example, a squelch circuit vehicular applications, a separate
microphone      based on detection of the presence or absence of 111 and
separate speaker 112 can be provided for   a supervisory audio tone from
the radio transmit- the voice communications. It is advantageous to   10
ter 222. The mobile radiotelephone may be as utilize a separate microphone
111 in a vehicle in  described  in  the aforementioned  Motorola order to
optimally locate microphone 111 for      Instruction Manual 68P81039E25 and
the portable receiving the hands-free party's speech. By
radiotelephone described in an article by Albert J. experimentation, it has
been found that the best   Leitich and Donald L. Linder, entitled "Portable
mounting location for microphone 111 in a    15   Radiotelephone for
Cellular Systems", published vehicle is on the interior roof lining of the
auto-  in the Proceedings of the 30th Annular Confer- mobile either on the
visor or just before the edge  ence of the Vehicular Technology Society,
Sep- of the visor. These locations have been found to  tember 15-17,1980,
Dearborn, Michigan. Further maximize voice pick-up while minimizing back-
details of typical circuitry embodying transmitter ground noise pick-up.
These mounting locations   20   222, duplexer 221 and receiver 220 are
provided also provide some degree of inherent vibration     in the
aforementioned Motorola Instruction Man- damping. It has also been
determined that an       uals   60P81039E25,   68P81029E65    and
omni-directional electrode microphone cartridge    68P81037E85. provides
good performance while also being cost      The hands-free control
circuitry 200 in Fig. 2 effective.                                   25
also includes a mobile party and land party signal Referring to Fig. 2,
there is illustrated a detailed  detector 206 and 207 for detecting the
presence of block diagram of hands-free control circuitry 200  the mobile
party voice signals and land party embodying the present invention. The
hands-free    voice signals, respectively. If microphone 111 control
circuitry 200 can be located either in     does not provide a high-pass
response, a high- mobile radio 110 in Fig. 1 or in a separate   30   pass
filter 205 may be interposed between micro- equipment box utilized by
conventional radiotele-  phone 111 and mobile party signal detector 206.
phones for interfacing control and dialing unit 113  The microphone signal
is high-pass filtered in with mobile radio 110.
order to remove the vehicular background noise In Fig. 2, the hands-free
control circuitry 200  which is primarily concentrated at low audio
interfaces microphone 111 and speaker 112 to   35   frequencies. A
high-pass filter having a cut off radio transmitter 222 and receiver 220,
respec-   frequency of approximately 300 Hz will filter out tively. Two
audio switches 202 and 212 are         most of this low frequency
background noise. included which open to block or close to pass the
Similar high-pass filtering is typically provided in audio signals from the
microphone 111 or to the    the mobile radio receiver 220. If a mobile
radio speaker 112 in response to a control signal from    40   receiver 220
does not include such high-pass control logic 230. Thus, only one path is
closed by  filtering, a high-pass filter similar to block 205 audio
switches 202 and 212 at any given time. In   may be added to filter the
receiver signal. the preferred embodiment, the audio switches         The
mobile party and land party signal detec- 202 and 212 are transientless,
junction FET tran-  tors 206 and 207 include substantially identical sistor
switches. Also, each of the audio paths   45   circuit blocks 240-244. Both
blocks 206 and 207 includes gain stages 201 and 203 in the micro-     are
comprised of conventional circuitry including phone audio path and 211 and
213 in the speaker    a logarithmic amplifier 240 (commonly referred to
audio path. Amplifier 213 in the speaker audio     as a "soft" limiter); an
envelope detector 241, a path has a variable gain which may be adjusted
valley detector 242, a summer 243 and a com- by the mobile party for
controlling the volume of   50   parator 244. The logarithmic amplifier 240
speaker 112.                                       extends the dynamic
range of the detectors 241 The audio signals in the microphone audio path
due to its amplification characteristic. The are coupled from amplifier 203
to radio transmit-  envelope detector 241 provides an output which ter 222,
which provides a radio signal to duplexer  follows the maxima and minima of
the audio 221 for transmission via antenna 223. Radio   ss   signals. The
valley detector 242 operates as a signals received by antenna 223 are
selectively   rectifierwhich follows the minima of the envelope coupled by
duplexer 221 to radio receiver 220,     detector output. The valley
detector output essen- which demodulates audio signals from the radio
tially corresponds to the steady state background signal for application to
amplifier 213 and scanner  noise present at the microphone 111 in the case
of 214 in the speaker audio path. In radiotelephone   60   detector 206 or
at the receiver 220 in the case of systems, radio transmitter 222 is
typically enabled  detector 207. Summer 243 adds a reference volt- for the
entire duration of a conversation. How-    age [err] to the valley detector
output. By adding ever, in order to conserve power in battery       the
offset voltage VR to the valley detector output - 



operated transmitters, such as those used in the   comparator 244 will not
generate spurious output portable radios described in U.S. Patent Nos.   65
signals due to the presence of background noise. 4    7                  0
067 173                       8 Thus, the comparator 244 will only provide
an      and audio switch 212 is open. When the audio output signal if the
envelope detector output      switches 202 and 212 are closed, they pass
audio exceeds the steady state background noise by the   signals and when
audio switches 202 and 212 are magnitude of the reference voltage VR. The
offset  open, they block audio signals. Audio switch 202 voltage VR is
chosen together with the response    5    is closed to pass audio signals
from the micro- characteristics of the envelope detector 241 so as  phone
111 to transmitter 222 when the land party to avoid generation of spurious
comparator out-    was the last active speaker, the output signal from put
signals due to the background noise encoun-   the land party signal
detector 207 has been absent tered in vehicles. The output signal from com-
for a predetermined time interval defined by parator 244 has a high voltage
level when the   10   delay circuitry 321-327, and the output signal
envelope detector output exceeds the valley        from the' mobile party
signal detector 206 indi- detector output by the offset voltage VR and
cates that the mobile party is speaking. Similarly, otherwise provides a
low voltage level to control  audio switch 212 is closed to pass audio
signals circuitry 230. The high voltage level from com-    from receiver
220 to speaker 112 when the mobile parator 244 indicates that audio signals
from    15   party was the last active speaker, the output microphone 111
have been detected in the case of  signal from the mobile party signal
detector 206 detector 206 and that audio signals from receiver  has been
absent for a time defined by delay 220 have been detected in the case of
'detector    circuitry 310-312 and the output signal from the 207.
land party signal detector 207 indicates that the Summer 214 applies to
detector 207 a signal   20   land party is speaking. that is the sum of
both the audio signals from FM    Referring to Fig. 3, NOR gate 302 will be
set to a receiver 220 and the audio signals from audio      binary zero
state (low voltage level) by means of a switch 212. Amplifier 213 has a
variable gain      binary one state (high voltage level) from NOR control
to allow the mobile party to adjust the    gate 304. NOR gate 304 provides
a binary one volume of speaker 112. Thus, the signal applied   25   state
at its output when both the output signal by summer 214 to detector 207
varies as the        from detector 206 has a binary one state indicat-
volume of speaker 112 is varied. Allowing the      ing that mobile party
speech has been detected signal level applied to detector 207 to increase
as  and the output signal from land party signal the volume of speaker 112
increases, and vice      detector 207 has had a binary zero state for a
pre- versa, helps to maintain a balance between the   30   determined time
interval defined by delay cir- signal levels applied to the land party
signal     cuitry 321-327. NOR gate 302 will be set to a detector 207 and
mobile party signal detector 206.  binary one state enabling audio switch
212 when As a result, the rise and fall times of detectors 206  NOR gate
303 has a binary one state. NOR gate and 207 are substantially equalized
over the       303 provides a binary one state at its output when volume
range of the speaker 112. This configura-   35   both the output signal
from detector 207 has a tion avoids unnecessary switching between the
binary one state and the output signal from microphone audio path and
speaker audio path.      detector 206 has had a binary zero state for a
pre- In addition, with this configuration, increasing the  determined time
interval defined by delay cir- volume of speaker 112 does not make it more
cuitry 310-312. Delay circuitry 310-312 and difficult for the mobile party
to keep the micro-   40   321-327 both have fast charge paths provided by
phone audio path closed once the speaker audio     diodes 310 and 325,
respectively. Thus, when the path has opened.
output signal from detector 206 changes to a The control logic 230 in Fig.
2 is responsive to  binary one state, diode 310 bypasses resistor 311 the
output signals from the mobile and land party  so that capacitor 312
quickly charges to a high signal detectors 206 and 207. The control
circuitry   45   voltage level. Likewise, when the output signal 230
provides a control signal for opening and      from detector 207 changes to
a binary one state, closing audio switch 212 and audio switch 202 via
diode 325 bypasses resistor 322 and diodes 321 inverting gate 204. When
audio switch 212 is       and 324 so that capacitor 327 quickly charges to
a opened, audio switch 202 is closed and viceversa.  high voltage level.
Both delay circuitry 310-312 Control circuitry 230 may also be responsive
to a    so   and 321-327 provide delay time intervals when squelch signal
from radio receiver 220 for block-  discharging from a high voltage level
to a low ing the output signal from the land party signal   voltage level
when the output signals from detec- detector 207 when a radio signal is not
being      tors 206 and 207, respectively, change from a received by
receiver 220. Also, control circuitry  binary one state to a binary zero
state. Thus, 230 can provide a transmit key signal for turning    55
according to the present embodiment, audio path on transmitter 222 when the
mobile party is       switching from one party to another, commonly
speaking.                                          referred to as break-in,
may take place imme- The control circuitry 230 in Fig. 2 is illustrated in
diately upon detection of the speaking party. if the more detail in the
circuit diagram in Fig. 3. In Fig.  other party's delay circuitry 310-312
or 321-327 3, the control signal for audio switches 202 and    60   has
discharged to a low voltage level. However, if 212 is provided by a latch
comprised of NOR       the party whose audio path is presently closed 



gates 301 and 302. When NOR gate 302 has a         continues to speak, his
delay circuitry 310-312 or binary one state, audio switch 212 is closed and
321-327 will remain charged to a high voltage audio switch 202 is open, and
when NOR gate 302    level, preventing break-in by the other party. [err]as
a binary zero state, audio switch 202 is closed   65  The time intervals
for the delay circuitry 5    9                  0 067 173
10 310-312 and 321-327 is a compromise which          receiver 220 does not
provide a squelch signal, reflects the conflicting requirements for fast
jumper 332 may be used to ground the input to break-in, minimal spurious
path switching, and     inverting gate 331 for causing AND gate 330 to
minimum degradation of operational characteris-    continually pass the
output signal from detector tics in the presence of high background noise.
A    5    207. The squelch signal is used to prevent bursts fixed time
interval of approximately 250 milli-    of noise from  receiver 220. which
may be seconds (ranging from 200 to 300 milliseconds)     detected by the
land party signal detector 207 in has been found to be adequate for delay
circuitry  the same manner as a legitimate land party voice 310-312 for
land party break-in. Thus, in the      signal, from blocking attempts by.
the mobile preferred embodiment, capacitor 312 and resistor   10   party to
close the microphone audio path. 311 have a time constant of approximately
250        According to yet another feature of the present milliseconds.
However, the time interval for delay  embodiment, the control circuitry 230
in Fig. 3 can circuitry 321-327 has a magnitude dependent on     provide a
transmit key signal to the radio trans- the duration of the output signal
from detector    mitter 222 in Fig. 2. In Fig. 3, the transmit key 207. In
the preferred embodiment, delay circuitry   15   signal provided by NAND
gate 305 has a binary 321-327 provides a short time interval of
zero state to enable the radio transmitter 222 approximately 50
milliseconds for output signals   when NOR gate 301 has a binary one state
and the from land party signal detector 207 having a short  Q output of
timer 340 has a binary one state. NOR duration; and provides a longer time
interval      gate 301 has a binary one state when the micro- ranging up to
approximately 160 milliseconds for   20   phone audio path is closed. Timer
340 may be a output signals from land party signal detector 207
conventional monostable multivibrator that is having a long duration. The
time interval pro-    triggered by high going transitions of the output
vided by delay circuitry 321-327 will, therefore,  signal from detector
206, indicating that mobile be between a minimum of 50 milliseconds and
party speech has been detected. The time dura- maximum of 160 milliseconds.
For example, the   25   tion of timer 240 should be selected to be at least
time interval provided by the delay circuitry      500 milliseconds for
bridging the gap between 321-327 can be proportional to the duration of
successive words. the output signal from land party signal detector    The
logic circuit elements 301-307, 330, 331 207 over the range from 50
milliseconds to 160     and 340 in Fig. 3 may be mechanized by utilizing
milliseconds. In general, the time interval of delay   30   the circuit
elements in conventional integrated circuitry may vary from 30 to 200
milliseconds. A  circuits, such as the CMOS integrated circuits
predetermined minimum amount of delay, such        described in the "CMOS
Integrated Circuits as 30 to 50 milliseconds, is always necessary to
Book", published by Motorola Semiconductor avoid spurious audio path
switching at the cessa-  Products, Inc., Austin, Texas, 1978. tion of
either party's speech due to the signal   35  The hands-free control
circuitry of the present delay through the control terminal 104 and tele-
invention may be advantageously utilized particu- phone central office 105.
In the preferred embodi-  larly advantageously in a wide variety of
applica- ment, capacitor 327 and resistor 326 have a time   tions requiring
that a party have complete free- constant of approximately 50 milliseconds,
while   dom of movement. Thus, the hands-free control capacitor 323 and
resistor 322 have a time con-   40   circuitry of the present invention can
be utilized to stant of approximately 160 milliseconds.           provides
hands-free communications to a mobile The foregoing features of the present
embodi-    party in mobile radiotelephone systems. The ment facilitate
closing of the microphone audio    present invention provides for
hands-free com- path by the mobile party when the radio signal
munications in environments that have a high received by radio  receiver
220 in Fig. 2    45   level of ambient background noise. Furthermore,
experiences multi-path fading. During multi-path  the inventive hands-free
control circuitry provides fading, the receiver 220 may produce short
bursts  for fast break-in by either party, while minimizing of land party
speech as the radio signal fades in  spurious audio path switching. and
out. If these bursts are relatively short, the mobile party may still be
able to close the micro-   50   Claims phone audio path when he wishes to
talk, since the time interval of the delay circuitry 221-227 is  1.
Speakerphone control circuitry of a trans- rather short in this case.
ceiver for controlling the application of audio According to another
feature of the present      signals received by the transceiver to a
speaker embodiment, a squelch signal from radio receiver   55   (112) and
the application of audio signals from a 220 in Fig. 2 can be utilized to
block the output  microphone (1111) to the transceiver, comprising: signal
from detector 207 by way of inverting gate   first means (207) for
detecting the presence of 331 and AND gate 330 in Fig. 3. The squelch
signal  audio signals received by the transceiver of mag- has a binary one
state for causing AND gate 330    nitude greater than a threshold magnitude
and 



to block the output signal from detector 207 when   60   generating a first
output signal having a first pre- a radio signal is not being received by
radio      determined state when audio signals are present receiver 220,
and the squelch signal has a binary  and a second predetermined state when
audio zero state for causing AND gate 330 to pass the    signals are
absent; output signal from detector 207 when a radio        second means
(206) for detecting the presence signal is being received by radio receiver
220. If  65   of audio signals from the microphone of mag- 6    9
0 067  173                      10 310-312 and 321-327 is a compromise
which           receiver 220 does not provide a squelch signal, reflects
the conflicting requirements for fast      jumper 332 may be used to ground
the input to break-in, minimal spurious path switching, and      inverting
gate 331 for causing AND gate 330 to minimum degradation of operational
characteris-      continually pass the output signal from detector tics in
the presence of high background noise. A    5    207. The squelch signal is
used to prevent bursts fixed time interval of approximately 250 milli-
of noise from  receiver 220, which may be seconds (ranging from 200 to 300
milliseconds)       detected by the land party signal detector 207 in has
been found to be adequate for delay circuitry   the same manner as a
legitimate land party voice 310-312 for land party break-in. Thus, in the
signal, from blocking attempts by the mobile preferred embodiment,
capacitor 312 and resistor   10   party to close the microphone audio path.
311 have a time constant of approximately 250         According to yet
another feature of the present milliseconds. However, the time interval for
delay  embodiment, the control circuitry 230 in Fig. 3 can circuitry
321-327 has a magnitude dependent on       provide a transmit key signal to
the radio trans- the duration of the output signal from detector
mitter 222 in Fig. 2. In Fig. 3, the transmit key 207. In the preferred
embodiment, delay circuitry   15   signal provided by NAND gate 305 has a
binary 321-327 provides a short time interval of            zero state to
enable the radio transmitter 222 approximately 50 milliseconds for output
signals     when NOR gate 301 has a binary one state and the from land
party signal detector 207 having a short   Q output of timer 340 has a
binary one state. NOR duration; and provides a longer time interval
gate 301 has a binary one state when the micro- ranging up to approximately
160 milliseconds for   20   phone audio path is closed. Timer 340 may be a
output signals from land party signal detector 207   conventional
monostable multivibrator that is having a long duration. The time interval
pro-      triggered by high going transitions of the output vided by delay
circuitry 321-327 will, therefore,    signal from detector 206, indicating
that mobile be between a minimum of 50 milliseconds and          party
speech has been detected. The time dura- maximum of 160 milliseconds. For
example, the    25   tion of timer 240 should be selected to be at least
time interval provided by the delay circuitry        500 milliseconds for
bridging the gap between 321-327 can be proportional to the duration of
successive words. the output signal from land party signal detector     The
logic circuit elements 301-307, 330, 331 207 over the range from 50
milliseconds to 160       and 340 in Fig. 3 may be mechanized by utilizing
milliseconds. In general, the time interval of delay    30   the circuit
elements in conventional integrated circuitry may vary from 30 to 200
milliseconds. A    circuits, such as the CMOS integrated circuits
predetermined minimum amount of delay, such          described in the "CMOS
Integrated Circuits as 30 to 50 milliseconds, is always necessary to.
Book", published by Motorola Semiconductor avoid spurious audid path
switching at the cessa-    Products, Inc., Austin, Texas, 1978. tion of
either party's speech due to the signal   35  The hands-free control
circuitry of the present delay through the control terminal 104 and tele-
invention may be advantageously utilized particu- phone central office 105.
In the preferred embodi-  larly advantageously in a wide variety of
applica- ment, capacitor 327 and resistor 326 have a time    tions
requiring that a party have complete free- constant of approximately 50
milliseconds, while     dom of movement. Thus, the hands-free control
capacitor 323 and resistor 322 have a time con-   40   circuitry of the
present invention can be utilized to stant of approximately 160
milliseconds.             provides hands-free communications to a mobile
The foregoing features of the present embodi-      party in mobile
radiotelephone systems. The ment facilitate closing of the microphone audio
present invention provides for hands-free com- path by the mobile party
when the radio signal      munications in environments that- have a high
received  by  radio  receiver 220 in  Fig. 2    45   level of ambient
background noise. Furthermore, experiences multi-path fading . During
multi-path    the inventive hands-free control circuitry provides fading,
the receiver 220 may produce short bursts   for fast break-in by either
party, while minimizing of land party speech as the radio signal fades in
spurious audio path switching. and out. If these bursts are relatively
short, the mobile party may still be able to close the micro-   so   Claims
phone audio path when he wishes to talk, since the time interval of the
delay circuitry 221-227 is   1. Speakerphone control circuitry of a trans-
rather short in this case.                          ceiver for controlling
the application of audio According to another feature of the present
signals received by the transceiver to a speaker embodiment, a squelch
signal from radio receiver   55   (112) and the application of audio
signals from a 220 in Fig. 2 can be utilized to block the output
microphone (111) to the transceiver, comprising: signal from detector 207
by way of inverting gate    first means (207) for detecting the presence of



331 and AND gate 330 in Fig. 3. The squelch signal  audio signals received
by the transceiver of mag- has a binary one state for causing AND gate 330
nitude greater than a threshold magnitude and to block the output signal
from detector 207 when    50   generating a first output signal having a
first pre- a radio signal is not being received by radio       determined
state when audio signals are present receiver 220, and the squelch signal
has a binary   and a second predetermined state when audio zero state for
causing AND gate 330 to pass the     signals are absent; output signal from
detector 207 when a radio          second means (206) for detecting the
presence signal is being received by radio receiver 220. If   65   of audio
signals from the microphone of mag- 6 *   C   L  M   S   *    11
0 067  173                       12 nitude greater than a threshold
magnitude and       state of the control signal when audio signals are
generating a second output signal having a first     not detected by both
the first and second detecting predetermined state when audio signals are
means, present and a second predetermined state when          the first
switching means (202) is responsive to audio signals are absent;
5    the second predetermined state of the control first delay means
(321-327) responsive to the      signal for substantially blocking audio
signals first output signal for generating an output signal  from the
microphone. and having a first predetermined state whenever the       the
second switching means (212) is responsive first detecting means output
signal has a first pre-  to the first predetermined state of the control
determined state and having a second pre-   10   signal for substantially
blocking audio signals determined state a predetermined time interval
from the transceiver. after the first detecting means output signal has a
2. The control circuitry according to Claim 1 second predetermined state;
characterized in thatthe first delay means includes second delay means
(310-312) responsive to         means for varying the time interval
provided the second output signal for generating an output   is   thereby
substantially in proportion to the duration signal having a first
predetermined state when-      of the audio signals from the radio signal
receiver. everthe second detecting means output signal has      3. The
control circuitry according to Claim 2, a first predetermined state and
having a second      characterized in that the said time interval varying
predetermined state a predetermined time interval    means varies the time
interval of the first delay after the second detecting means output signal
20    means between thirty and two hundred milli- has a second
predetermined state;                    seconds. control means (230)
responsive to the first and      4. The control circuitry according to
Claim 1 or 3, second detecting means output signals and the
characterized in thatthetime interval of the second first and second delay
means output signals for      delay means is at least two hundred
milliseconds. generating a control signal having a first pre-   25  5. The
control circuitry according to Claim 1, determined state when audio signals
from the        characterized in that the radio signal transmitter is
microphone are present and having a second pre-     enabled by a first
predetermined state of a trans- determined state when audio signals
received by      mit key signal and disabled by a second pre- the
transceiver are present;                         determined state of the
transmit key signal, said first switching means (202) responsive to the
30   control means further including means (305) for first predetermined
state of the control signal for  generating a transmit key signal having a
first pre- applying audio signalsfrom the microphone to the    determined
state in response to both the second transceiver;
predetermined state of the control signal and the second switching means
(212) responsive to the    first predetermined state of the second output
second predetermined state of the control signal   35   signal and
otherwise having a second predeter- for applying audio signals from the
transceiver to   mined state. the speaker; and characterized in that
6. The control circuitry according to Claim 5, the control circuitry is
adapted for use in a radio  characterized in that the radio signal receiver
signal transceiver for controlling the application of  includes means (220)
for generating a squelch audio signals received by a radio signal receiver
40   signal having a first predetermined state when a (220) from a radio
channel to the speaker and the    radio signal is present and having a
second pre- application of audio signals from the microphone     determined
state when a radio signal is absent, to a radio signal transmitter (222)
from trans-      said control means further including means (330, mission
on the radio channel, said radio receiver   331) interposed between said
first detecting having a predetermined audio passband, and said   45
means and said control means for combining the control circuitry including
audio signal filtering  squelch signal and the first output signal and
circuitry being operable in the presence of varying  providing a second
predetermined state of the first levels of background noise,
output signal when the squelch signal has a means are provided for varying
dynamically        second predetermined state and providing the with
background noise the threshold magnitudes   50   same state of the first
output signal as generated of the first detecting means (207) and the
second    by the first detecting means when the squelch detecting means
(206),                              signal has a first predetermined state.
means (205) are provided for high-pass filtering    7. The system according
to Claim 5, charac- the audio signals from the microphone,
terized in that the control means further includes 



the control means is adapted to generate the    ss   timing means (340)
interposed between the first predetermined state of the control signal in
second detecting means and the transmit key response to the second
predetermined state of the   generating means and generating an output
signal first delay means output signal and the first pre-   in response to
the first predetermined state of the determined state of the second
detecting means      second output signal having a first predetermined
output signal, and the second predetermined state   60   state for a
predetermined time interval and other- of the control signal in response to
the second pre-  wise having a second predetermined state, said determined
state of the second delay means          transmit key generating means
(305) generating output signal and the first predetermined state of  the
transmit key signal having a first pre- the first detecting means output
signal,            determined state in response to both the second the
control means is adapted to maintain the    65   predetermined state of the
control signal and the 7    13                  0 067 173
14                         i first predetermined state of the timing means
Ausgangssignal zu erzeugen, das einen ersten vor- output signal.
bestimmten Zustand hat, wenn immer das Aus- 8. The control circuitry
according to Claim 1,  gangssignal der ersten Ermittlungseinrichtung
further characterized by an amplifying means      einen ersten
vorbestimmten Zustand hat, und (213) interposed between the radio signal
receiver    5    einen zweiten vorbestimmten Zustand fur ein vor- and the
second switching means for amplifying     bestimmtes Zeitintervall hat,
nachdem das Aus- the audio signals therebetween  by a pre-
gangssignal der ersten Ermittlungseinrichtung determined amplification
factor and means (214)   einen zweiten vorbestimmten Zustand hat; for
summing the audio signals from the radio        eine    zweite
Verzogerungseinrichtung signal receiver and second switching means for   io
(310-312), die auf das zweite Ausgangssignal application to the first
detecting means.         anspricht, urn ein Ausgangssignal zu erzeugen, 9.
The control circuitry according to Claim 8,  das einen ersten vorbestimmten
Zustand hat, further characterized in that amplifying means    wenn immer
das Ausgangssignal der zweiten Er- (213) has a variable amplification
factor.        mittlungseinrichtung einen ersten vorbestimmten 10. The
control circuitry according to Claim 1,   15   Zustand hat, und einen
zweiten vorbestimmten characterized in that said first and second detect-
Zustand fOr ein vorbestimmtes Zeitintervall hat, ing means each further
include a logarithmic      nachdem das Ausgangssignal der zweiten Ermitt-
amplifying  means (240) for logarithmically       Iungseinrichtung einen
zweiten vorbestimmten amplifying the audio signals, envelope detecting
Zustand hat; means (241) for filtering out signals extending   20  eine
Steuerungseinrichtung (301-304, 306, beyond the maxima and minima of the
signals       307) zur Erzeugung eines Steuersignals, das einen from the
logarithmic amplifying means, valley     ersten vorbestimmten Zustand im
Abhingigkeit detecting means (242) for dynamically detecting   von dem
zweiten vorbestimmten Zustand des the minima of the signals from the
envelope       Ausgangssignals der ersten Verzogerungseinrich- detecting
means, means (243) for summing the   25   tung und vom ersten vorbestimmten
Zustand des detected minima from the valley detecting means
Ausgangssignals der zweiten Ermittlungseinrich- and a reference voltage,
and means (244) for      tung hat, und einen zweiten vorbestimmten Zu-
comparing the signals from the summing means      stand in Abhangigkeit vom
zweiten vorbestimm- and the signals from the envelope detecting       ten
Zustand des Ausgangssignals der zweiten Ver- means and generating the first
predetermined   30   zogerungseinrichtung und vom  ersten vorbe- state of
the respective detecting means output    stimmten Zustand des
Ausgangssignals der signal when the envelope detecting means signals
ersten Ermittiungseinrichtung hat; are greater than the summing means
signals and      eine erste Schaltereinrichtung (202), die auf den
generating the second predetermined state of the  ersten vorbestimmten
Zustand des Steuersignals respective detecting means output signal when
35   anspricht, um Audiosignale vom Mikrophon dem the envelope detecting
means signals are less than  Sendeempfinger zuzufuhren; the summing means
signals.                          eine zweite Schaltereinrichtung (212),
die auf den zweiten vorbestimmten Zustand des Steuer- PatentansprOche
signals anspricht, um Audiosignale von dem 40   Sendeempfanger, dem
Lautsprecher zuzufuhren; 1. Freisprecher-Steuerschaltung eines Sende-
und dadurch gekennzeichnet, daB empfangers zur Steuerung derZufOhrung von
von       die Steuerschaltung zur Verwendung in einem dem  Sendeempfanger
empfangenen  Audio-           Funksignal-Sendeempfanger eingerichtet ist,
um signalen zu einem Lautsprecher (12) und der Zu-   die Zufuhrung der von
dem Funksignalempfanger fuhrung der Audiosignale von einem Mikrophon   45
(220) empfangenen Audiosignale aus einem Funk- (111) zu dem Sendeempfanger,
enthaltend:          kanal zum Lautsprecher und die Zufuhrung von eine
erste Einrichtung (207) zur Ermittlung der  Audiosignalen vom Mikrophon zu
einem Funk- Anwesenheit von von dem Sendeempfanger emp-       signalsender
(222) for die Aussendung auf dem fangenen Audiosignalen einer Amplitude,
die gro-  Funkkanal zu steuern, wobei der Funkempfanger Ber als eine
Schwellenamplitude ist und zum Er-  so   ein vorbestimmtes
Audio-DurchlaBband hat und zeugen eines ersten Ausgangssignals, das einen
die Steuerschaltung Audiosignal-Filterkreise ent- ersten vorbestimmten
Zustand hat, wenn Audio-     hilt, die bei Anwesenheit unterschiedlicher
Pegel 



signale vorhanden sind, und einen zweiten vorbe-  von Hintergrundrauschen
betriebsfahig sind, stimmten Zustand hat, wenn Audiosignale nicht
Einrichtungen  vorgesehen  sind, um  die vorhanden sind;
55   Schwellenamplituden der ersten Ermittlungsein- eine zweite Einrichtung
(206) zum Ermitteln der  richtung (207) und der zweiten Ermittlungseinrich-
Anwesenheit von Audiosignalen von dem Mikro-      tung (206) mit dem
Hintergrundrauschen dyne- phon einer Amplitude grolBer als eine Schwellen-
misch zu variieren, amplitude und zum Erzeugen eines zweiten Aus-
Einrichtungen (205) fOr die Hochpal~filterung gangssignals, das einen
ersten vorbestimmten Zu-   60   der Audiosignale vom Mikrophon vorgesehen
stand hat, wenn Audiosignale vorhanden sind,      sind, und einen zweiten
vorbestimmten Zustand hat,        die Steuereinrichtung dazu eingerichtet
ist, den wenn Audiosignale nicht vorhanden sind;           Zustand des
Steuersignals aufrechtzuerhalten, eine erste Verzogerungseinrichtung
(321-327),   wenn Audiosignale von den ersten und zweiten Er- die auf das
erste Ausgangssignal anspricht, um ein   6s    mittlungseinrichtungen nicht
ermittelt werden, 8    15                  0 067  173
16 die erste Schaltereinrichtung auf den zweiten     daB das Steuersignal
den zweiten vorbestimmten vorbestimmten  Zustand  des  Steuersignals
Zustand hat und das Zeitgeberausgangssignal anspricht, um die Audio-Signale
von dem Mikro-      den ersten vorbestimmten Zustand hat. phon zu sperren.
8. Schaltung nach Anspruch 1, weiterhin ge- 2. Schaltung nach Anspruch 1,
dadurch gekenn-    5    kennzeichnet durch eine Verstirkungseinrichtung
zeichnet, daB die erste Verzogerungseinrichtung     (213), die zwischen den
Funksignalempfanger eine Einrichtung zur Veranderung des von dieser     und
die zweite Schaltereinrichtung geschaltet ist, erzeugten Zeitintervalls im
wesentlichen propor-    um die Audiosignale dazwischen um einen vorbe-
tional zur Dauer der Audiosignale von dem Funk-     stimmten
Verstarkungsfaktor zu verstirken und signalempfAnger aufweist.
10   durch eine Einrichtung (214) zur Summierung der 3. Schaltung nach
Anspruch 2, dadurch gekenn-     Audiosignale von dem Funksignalempfinger
und zeichnet, daR die Zeitintervall-Veranderungsein-    der zweiten
Schaltereinrichtung zur Zufuhrung richtung das Zeitintervall der ersten
Verzoge-      zur ersten Ermittlungseinrichtung. rungseinrichtung zwischen
30 und 200 ms veran-        9. Schaltung nach Anspruch 8, weiterhin dert.
15   dadurch gekennzeichnet, daB die Verstarkungs- 4. Schaltung nach
Anspruch l oder 3, dadurch      einrichtung  (213) einen  veranderbaren
Ver- gekennzeichnet, daB das Zeitintervall der zweiten   starkungsfaktor
hat. Verzogerungseinrichtung wenigstens 200 ms ist.        10. Schaltung
nach Anspruch 1, dadurch ge- 5. Schaltung nach Anspruch 1, dadurch gekenn-
kennzeichnet, daB die ersten und zweiten Ermitt- zeichnet, daR der
Funksignalsender durch einen    20   lungseinrichtungen  jeweils
enthalten:  eine ersten vorbestimmten Zustand eines Sendetast-
logarithmische Verstarkungseinrichtung (240) zur signals freigeschaltet und
durch einen zweiten      logarithmischen Verstarkung der Audio-Signale,
vorbestimmten Zustand des Sendetaktsignals ge-      eine
Hulikurvenermittlungseinrichtung (241) zur ,~.    sperrt wird, wobei die
Steuerungseinrichtung       Ausfilterung von Signalen, die sich uber die
weiterhin enthalt: eine Einrichtung (305) zur Er-   25   Maxima und Minima
der Signale von der logarith- zeugung des Sendetastsignals, das einen
ersten      mischen  Verstarkungseinrichtung  erstrecken, vorbestimmten
Zustand in Abhangigkeit sowohl        eine Senkenermittlungseinrichtung
(242) zur vom zweiten vorbestimmten Zustand des Steuer-       dynamischen
Ermittlung der Minima der Signale signals und vom ersten vorbestimmten
Zustand        von der Hulikurvenermittlungseinrichtung, eine des zweiten
Ausgangssignals hat, ansonsten aber   30   Einrichtung (243) zur Summierung
der ermittelten einen zweiten vorbestimmten Zustand hat.            Minima
von der Senkenermittlungseinrichtung 6. Schaltung nach Anspruch 5, dadurch
gekenn-     mit einer Bezugsspannung und einer Einrichtung zeichnet, daR
der Funksignalempfanger eine Ein-     (244) zum  Vergleichen der Signale
von der richtung (220) zur Erzeugung eines Rauschsperr-
Summiereinrichtung mit den Signalen von -der signals aufweist, das einen
ersten vorbestimmten    35    HulIkurvenermittlungseinrichtung und zum  Er-
Zustand hat, wenn ein Funksignal vorhanden ist,     zeugen des ersten
vorbestimmten Zustandes des und einen zweiten vorbestimmten Zustand hat,
Ausgangssignals der entsprechenden  Ermitt- wenn ein Funksignal nicht
vorhanden ist, wobei      lungseinrichtung, wenn die, Signale der HOll- die
Steuereinrichtung weiterhin eine Einrichtung
kurvenermittlungseinrichtung groBer sind, als die (330, 331) aufweist, die
zwischen die erste Ermitt-   40   Signale der Summiereinrichtung, und zum
Er- lungseinrichtung  und  die  Steuereinrichtung       zeugen des zweiten
vorbestimmten Zustandes eingefugt ist, um das Rauschsperrsignal und das
des Ausgangssignales der entsprechenden Er- erste Ausgangssignal zu
kombinieren und einen       mittlungseinrichtung, wenn die
Hulikurvenermitt- zweiten vorbestimmten Zustand des ersten Aus-
lungseinrichtungssignale kleiner als die Signale gangssignals zu erzeugen,
wenn das Rausch-   4s   der Summiereinrichtung sind. KX/   sperrsignal eine
zweiten vorbestimmten Zustand hat, und denselben Zustand des ersten
Ausgangs-     Revendications signals, wie von der ersten
Ermittlungseinrich- tung erzeugt, zu erzeugen, wenn das Rausch-
1. Circuit de commande d'appareil, tele- sperrsignal einen ersten
vorbestimmten Zustand    50   phonique A haut-parleur d'un
emetteur-recepteur, 



hat.                                                destine 3 commander
I'application A un haut-par- 7. System nach Anspruch 5, dadurch gekenn-
leur (112) de signaux de conversation recus par zeichnet, daB die
Steuereinrichtung weiterhin      l'metteur-rdcepteur et l'application A
I'emetteur- eine Zeitgebereinrichtung  (340) enth31t, die       recepteur
de signaux de conversation provenant zwischen der zweiten
Ermittlungseinrichtung und    ss   d'un microphone (111), comportant: der
Sendetasterzeugungseinrichtung geschaltet         un premier dispositif
(207) destine A d6tecter la ist und ein Ausgangssignal erzeugt, das einen
pr6sence de signaux de conversation recus par ersten vorbestimmten Zustand
fOr ein vorbe-         I'emetteur-recepteur, d'une amplitude superieure
stimmtes Zeitintervall in Abhangigkeit davon hat,   A une amplitude seuil
et produisant un premier daB das zweite Ausgangssignal den ersten vorbe-
60   signal de sortie dans un premier etat prede- stimmten Zustand hat,
ansonsten aber einen          termine quand des signaux de conversation
sont zweiten vorbestimmten Zustand hat, wobei die        presents et dans
un second etat predetermine Sendetasterzeugungseinrichtung   (305)   das
quand les signaux de conversation sont absents; Sendetastsignal erzeugt,
daB einen ersten vorbe-      un second dispositif (206) destin6 A detecter
la s$immten Zustand in Abhingigkeit davon hat,   6S   presence de signaux
de conversation provenant 9    17                  0 067 173
18 du microphone, d'une amplitude superieure A         seulls du premier
dispositif de detection (207) et une ampltude seuil et produisant un second
du second dispositif de detection (206); signal de sortie dans un premier
etat prede-          un dispositif (205) etant prevu pour le filtrage
termin6 quand des signaux de conversation sont      passe-haut des signaux
de conversation prove- presents et dans un second etat predetermine    5
nant du microphone; lorsque  les signaux  de conversation  sont          le
dispositif de commande 6tant agenc6 pour absents;
maintenir l'etat du signal de commands lors- un premier dispositif A retard
(321-327)          qu'aucun signal de conversation n'est detecte r6agissant
au premier signal de sortie en produi-   par Is premier et le second
dispositifs de d6tec- sant un signal de sortie dans un premier 6tat pr6-
10   tion; determin6 lorsque le signal de sortie du premier     le premier
dispositif de commutation r6agis- dispositif de d6tection se trouve dans un
premier   sant au second etat predetermin6 du signal de etat predetermine
et dans un second etat pr6de-     commands en bloquant des signaux de
conver- termin6 un intervalle de temps pred6termine         sation
provenant du microphone; et apres que le signal de sortie du premier
disposi-   15    le second dispositif de commutation reagissant tif de
detection soit pass6 dans un second etat     au premier Mtat pred6termin6
du signal de conm- pr6d6termin6;
mande en bloquant des signaux de conversation un second dispositif a retard
(310-312) r6agis-   provenant du recepteur radioelectrique. sant au second
signal de sortie en produisant un      2. Circuit de commands selon la
revendication signal de sortie dans un premier 6tat prede-   20    1
caracterise en ce que le premier dispositif a termine lorsque le signal de
sortie du second       retard comporte un dispositif qui modifie l'inter-
dispositif de d6tection se trouve dans un premier   valle de temps prevu de
maniere pratiquement etat pred6termin6 et dans un second etat pred6-
proportionnelle A la dur6e des signaux de termine un intervalle de temps
pr6d6termine         conversation provenant du recepteur de signaux apres
que le signal de sortie du second dispositif   25   radioelectriques. de
d6tection soit passe dans un second etat pre-      3. Circuit de commands
selon la revendication- d6termine;
2, caract6rise en ce qus ledit dispositif modiflant un dispositif de
commands (301-304, 306,          l'intervalle de temps change l'intervalle
de temps 307) destine A produire un signal de commands       du premier
dispositif A retard entre trents et deux dans un premier 6tat predetermin6
en r6ponse   30   cent millisecondes. au second etat pr6d6termine du signal
de sortie       4. Circuit de commands selon la revendication du premier
dispositif A retard et du premier etat   1 ou 3, caracterise en ce que
l'intervalle de temps pr6d6termine du signal de sortie du second dis-
du second dispositif A retard est d'au moins deux positif de d6tection, et
dans un second 6tat pre-   cent millisecondes. dotermind en reponse au
second etat pred6-   35       5. Circuit de commande selon la revendication
termine du signal de sortie du second dispositif a  1, caracterisb en ce
quo l'emetteur de signaux retard et du premier etat pr6d6termine du signal
radio6lectriques est autorise par un premier etat de sortie du premier
dispositif de detection;       predetermine d'un signal de cIl d'emission
et un premier dispositif de commutation (202)        inhibe par un second
etat predetermine du signal reagissant au premier etat predetermine du
40   de cle d'emission, iedit dispositif de commands signal de commands en
appliquant 3 I'emetteur-      comportant en outre un dispositif (305)
destine A recepteur des signaux de conversation prove-        produire un
signal de c16 d'emission dans un nant du microphone;
premier etat predetermine en reponse au second un second dispositif de
commutation (212)         etat predetermine du signal de commande et au
reagissant au second predetermine du signal de   45   premier etat
predetermine du second signal de commands en appliquant au haut-parleur des
sortie et etant autrement dans un second etat signaux de conversation
provenant de l'emet-        predetermine. teur-recepteur; et caractbrise en
ce que:             6. Circuit de commands selon la revendication, 



le circuit de commands est agenc6 pour etre       5 caract~ris6 en ce que
le recepteur de signaux utilise dans un emetteur-recepteur de signaux    50
radioelectriques comport. un dispositif (220) radioalectriques de maniere a
commander l'ap-       destine A produire un signal de silence dans un
plication au haut-parleur de signaux de conver-     premier etat
predetermine  lorsqu'un  signal sation recus par un recepteur de signaux
radio-     radioelectrique est present et dans un second electriques (220)
en provenance d'un canal radio-   etat predetermine lorsqu'un signal
radioelec- electrique et l'application a un emetteur de   5S   trique est
absent, ledit dispositif de commands signaux radioelectriques (222) de
signaux de        comportant en outre un dispositif (330, 331) conversation
provenant du microphone pour leur      intercale entre ledit premier
dispositif de detec- transmission sur le canal radioelectrique, ledit
tion et ledit dispositif de commands pour combi- recepteur radioelectrique
ayant une bande pas-      ner le signal de silence et le premier signal de
sante de conversation predeterminee et ledit cir-   60   sortie et
produisant un second etat predetermine cuit de commands comprenant un
circuit de filt-     du premier signal de sortie lorsque le signal de rage
de signaux de conversation fonctionnant en     silence se trouve dans un
second etat prede- presence de niveaux variables de bruits de fond;
termine et produisant le meme etat du premier un dispositif etant prevu
pour modifier dyna-     signal de sortie que celui produit par le premier
miquement avec le bruit de fond les amplitudes   65   dispositif de
detection lorsque le signal de 10    19                  0 067  173
20 silence se trouve dans un premier etat prede-        d'amplification
(213) a un facteur d'amplification termine.
variable. 7. Systeme selon la revendication 5, caracterise     10. Circuit
de commande selon la revendication en ce que le dispositif de commande
comporte en      1, caracterisb en ce que ledit premier et ledit outre un
dispositif de temporisation (340) inter-    5    second dispositifs de
detection comportent cha- cale entre le second dispositif de detection et
le  cun un dispositif d'amplification logarythmique dispositif produisant
une c1l d'emission et pro-     (240) destine A I'amplification
logarythmique des duisant un signal de sortie en reponse au premier
signaux de conversation, un dispositif de detec- 6tat pred6termin6 du
second signal de sortie dans   tion d'enveloppe (241) destin6 3 eliminer
par un premier etat predetermine pedant un intervalle   ,o   filtrage des
signaux allant au-dela des maximums de temps pr6determine et se trouvant
autrement       et des minimums des signaux provenant du dans un second
6tat predetermine, ledit dispositif   dispositif d'amplification
logarythmique, un dis- produisant une cle d'emission (305) produisant le
positif de detection de creux (242) destin6 A la signal de cle d'emission
dans un premier etat pre-   d6tection dynamique des minimums des signaux
d6termine en r6ponse au second etat pred6-   is   provenant du dispositif
de detection d'enveloppe, termin6 du signal de commande et au premier
un dispositif (243) pour additionneur les mini- etat pr6determine du signal
de sortie du dispositif  mums detectes provenant du dispositif de detec- de
temporisation.                                   tion de creux et une
tension de r6ference et un 8. Circuit de commande selon la revendication
dispositif (244) de comparaison des signaux 1, caract6rise en outre par un
dispositif d'amplifi-   20   provenant du dispositif d'addition et les
signaux cation (213) intercale entre le recepteur de         provenant du
dispositif de detection d'enveloppe signaux radioelectriques et le second
dispositif de  et produisant le premier etat predetermine du commutation
pour amplifier les signaux de            signal de sortie du dispositif de
d6tection respec- conversation entre eux avec un facteur d'amplifi-   tif
lorsque les signaux du dispositif de detection cation pr6determin6 et un
dispositif (214) pour   25   d'enveloppe sont superieurs aux signaux du
dis- additionner les signaux de conversation prove-       positif
d'addition et produisant le second 6tat pre- nant du recepteur de signaux
radioelectriques et     dbtermin6 du signal de sortie du dispositif de du
second dispositif de commutation pour l'appli-    detection respectif
lorsque les signaux du disposi- cation au premier dispositif de d6tection.
tif de detection d'enveloppe sont inf6rieurs aux 9. Circuit de commande
selon la revendication    30   signaux du dispositif d'addition. 8,
caracteris6 en outre en ce que le dispositif 35 40 45 50 55 60 65 11    


