
Communication Apparatus    BACKGROUND OF THE INVENTION  Field of the
Invention       The invention relates to a communication apparatus  for
communicating through one of a plurality of  channels.  Related Backaround
Art       Hitherto, in such a kind of apparatus, when a  communication is
held, the holding is notified to a  



cordless terminal in a stand-by state by transmitting  LED information or
the like by a control channel.       A cordless terminal which receives an
oral  transfer detects a free channel which can be used and  shifts to the
free channel when a response operation is  executed.  Therefore, a time
until a shift to the free  channel is needed until the apparatus is
connected to  an original partner who was held after a response  operation
had been performed.    SUMMARY OF THE INVENTION       It is an object of
the invention to reduce a time  necessary for restarting a communication
which was  held.       Another object of the invention is to solve a  



problem which occurs upon channel switching.       Still another object of
the invention is to                                         -2-
provide a communication apparatus in which when there        is a hold
request, by transmitting a channel switch        command to a terminal in a
stand-by state by a control        channel, the terminal is allowed to
stand by in a   5    switched state from the control channel and to respond
to the holding in such a state.             Further another object of the
invention is to  



provide a communication apparatus for controlling so as        to stand by
in a switched state from a control channel  10   when a terminal is in
holding and to return to the        control channel when another terminal
responds to the        holding.             Further another object of the
invention is to        provide a communication apparatus which waits in a
15    switched state from a control channel when a terminal        is in
holding and which responds to the holding in such        a state.
The above and other objects and features of the        present invention
will become apparent from the  20    following detailed description and the
appended claims        with reference to the accompanying drawings.    



BRIEF DESCRIPTION OF THE DRAWINGS             Fig. 1 is a block diagram
showing an embodiment of  25    the invention;             Fig. 2 is a
sequence diagram showing the whole        operation of the embodiment;
-3-                 Fig. 3 is a flowchart at the time of a holding
shift in the embodiment;             Fig. 4 is a flowchart at the time of a
holding        response in the embodiment;  



5         Fig. 5 is a block diagram of a connection device        in the
embodiment;             Fig. 6 is a block diagram of a telephone in the
embodiment; and             Fig. 7 is a block diagram of another
embodiment.  10        DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Fig. 1 is a block constructional diagram of an        embodiment of the
invention.             The embodiment relates to a key telephone system  15
to which the invention is applied.  A main device 1 of        the key
telephone system comprises: a control unit 2 to        control the whole
device; a memory 3 to store states        and the like of external lines
6-1 and 6-2, telephones        9-1 to 9-3; a speech network 4 to control
speech paths  



20    between the external lines 6-1 and 6-2 and the        telephones 9-1
to 9-3; an external line interface 5;        and an extension interface 7.
The external I/F 5        encloses the external lines 6-1 and 6-2 and
executes a        reception detection, line capture/release, and a dial  25
transmission.  The extension I/F 7 encloses connection        devices 8-1
to 8-3, controls communications with the        connection devices 8-1 to
8-3, transmits various                                       -4-
control information from the control unit 2 to the  



telephones 9-1 to 9-3, and receives various key       information from
telephones 9-1 to 9-3 to the control       unit 2. The speech network 4 has
a holding sound  5    source.            The connection devices 8-1 to 8-3
execute a radio       control with the corresponding telephones 9-1 to 9-3,
convert control information from the extension I/F 7 to       radio waves,
notify them to the telephones 9-1 to 9-3,  10   convert the radio waves
from the telephones 9-1 to 9-3,       and notify as key information to the
extension I/F 7.       Constructions of the connection devices 8-1 to 8-3
are       shown-in Fig. 5. The connection device 8 has a radio       unit
8A and a control unit 8B.  15         Further, each of the telephones 9-1
to 9-3 has an        external line key 10 with an LED provided in  



correspondence to each of the external lines 6-1 and 6-        2, a hold
key 11, and a handset 12.             Fig. 6 shows a construction of the
telephones 9-1  20    to 9-3.  In addition to the handset 12, the telephone
9        further has: an operation unit 15 including the        external
line keys 10 and hold keys 11; a radio unit        13; and a control unit
14.             Fig. 2 is a sequence diagram showing the whole  25
operation of the embodiment.  In holding, each of the        telephones
9-1, 9-2, and 9-3 receives a signal of a        control channel.
-5-  



First, when the control unit 2 detects a reception        from the external
line 6-1 through the external line        I/F 5, the control unit 2
instructs the connection        device 8-1 so as to introduce the telephone
9-1 to a   5    speech channel.  Therefore, the connection device 8-1
detects a free speech channel and instructs a channel        switching by a
control channel to the telephone 9-1 so        as to shift to the speech
channel. The telephone 9-1        returns a switching completion
notification by the  10   control channel and shifts to the speech channel.
The control unit 2 controls the connection devices        8-2 and 8-3 in a
manner similar to that mentioned        above, so that the telephones 9-2
and 9-3 are shift to  



the speech channel.  15         The control unit 2 notifies a reception to
each of        the telephones 9-1, 9-2, and 9-3 through each of the
connection devices 8-1, 8-2, and 8-3. Each of the        telephones 9-1,
9-2, and 9-3 rings a reception sound        and displays the reception by
an LED of each of  20    external line keys 10-11, 10-21, and 10-31 (the
LED        flickers in red at a high speed).            When the telephone
9-1 is off-hooked, off-hook       information is notified to the control
unit 2 through       the connection device 8-1. The control unit 2 controls
25    the external line interface 5, captures the external       line 6-1,
responds to the reception, controls the       speech network 4, and
connects a speech path between    



-6-            the external line 6-1 and the telephone 9-1.             The
control unit 2 notifies a busy state to.the        telephones 9-2 and 9-3
through the connection devices        8-2 and 8-3. Thus, the telephones 9-2
and 9-3 stop the   5    generation of a reception sound and displays a busy
state by the LEDs of the external line keys 10-21 and        10-31 (the LED
is lit on in red).             The control unit 2 notifies a state in-use
to the        telephone 9-1 through the connection device 8-1. Thus,  10
the telephone 9-1 stops the generation of a reception  



sound and displays a state in-use by the LED of the        external line
key 10-11 (the LED is lit on in green).        Further, the control unit 2
notifies a stand-by state        shift to the telephones 9-2 and 9-3
through the  15   connection devices 8-2 and 8-3.  Each of the telephones
9-2 and 9-3 is returned from the speech channel to the        control
channel. Only the telephone 9-1 is set to a        state in-speech with the
external line 6-1 by the        speech channel.  20         The operation
in the case where the telephone 9-1        performs a holding operation
will now be described with        reference to Fig. 3.             First,
when the connection device 8-1 receives        depression information of a
hold key 11-1 through the  25    speech channel, such a fact is notified to
the control  



unit 2. When such a notification is received (step       S31), the control
unit 2 controls the speech network 4
-7-            and connects a holding sound to the external line 6-1
(S32). The control unit 2 also instructs the        connection device 8-2
so as to introduce the telephone        9-2 to the speech channel. The
connection device 8-2   5    detects a free speech channel and instructs
the channel        switching by a control channel to the telephone 9-2 so
as to shift to the speech channel. The telephone 9-2 



returns a switching completion notification by the        control channel
and shifts to the speech channel.  10         Further, the control unit 2
controls the        connection device 8-3 in a manner similar to that
mentioned above, so that the telephone 9-3 is also        shifted to the
speech channel (S33).             Subsequently, the control unit 2 sends
the holding  15   notification to the telephones 9-1, 9-2, and 9-3
through the connection devices 8-1, 8-2, and 8-3 (S34).        When the
holding notification is received by the speech        channel, each of the
telephones 9-1, 9-2, and 9-3        displays a holding state by the LED of
each of the  20    external line keys 10-11, 10-21, and 10-31 (the LED
flickers in red in a low speed).             By the above processes, all of
the telephones can 



respond to the holding of the external line 6-1 in a        state in which
they were shifted to the speech channel.  25         The operation in the
case where the user of the        telephone 9-1 on-hooks and notifies a
transfer by an        oral sound to the user of the telephone 9-2 and the
-8-            user of the telephone 9-2 responds to the holding will
now be described with reference to Fig. 4.             First, when the
connection device 8-2 receives the  



depression information and off-hook information of the   5   external line
key 10-21 through the speech channel, its        fact is notified to the
control unit 2. When such a        notification is received (S35), the
control unit 2        controls the speech network 4 and connects a speech
path between the external line 6-1 and the telephone 9-  10    2 (S36).
The control unit 2 also sends a busy        notification to the telephones
9-1 and 9-3 through the        connection devices 8-1 and 8-3 (S37). When
the busy        notification is received by the speech channel, the
telephones 9-1 and 9-3 display a busy state by the LEDs  15   of the
external line keys 10-11 and 10-31 (the LED is        lit on in red).
Further, an in-use notification is sent to the        telephone 9-2 through
the connection device 8-2 (S38).  



When the in-use notification is received by the speech  20    channel, the
telephone 9-2 displays an in-use state by        the LED of the external
line key 10-21 (the LED is lit        on in green). A stand-by state shift
notification is        sent to the telephones 9-1 and 9-3 through the
connection devices 8-1 and 8-3 (S39). When such a  25    notification is
received by the speech channel, the        telephones 9-1 and 9-3 are
returned to the control        channel.  Only the telephone 9-2 is set into
an in-              



speech state with the external line 6-1 by the speech  channel.
Finally, the operation in the case where the  telephone 9-2 is on-hooked
and finishes the speech will  be described.       First, on-hook
information is notified to the  control unit 2 through the connection
device 8-2.  Thus, the control unit 2 controls the external line I/F  5,
opens the external line 6-1, controls the speech  network 4, and
disconnects the speech path between the  external line 6-1 and telephone
9-2.       The stand-by state shift notification is sent to  the telephone
9-2 through the connection device 8-2 and  the telephone 9-2 is shifted to
the stand-by state.  Further, a free notification is sent to all of the  



telephones 9-1, 9-2, and 9-3 by using all of the  connection devices 8-1,
8-2, and 8-3 through the  control channel. All of the telephones 9-1, 9-2,
and  9-3 display a free-state by the LEDs of the external  line keys 10-11,
10-21, and 10-31 (the LED is lit off).       In the embodiment, in the case
where the telephone  9-1 is held, the control unit 2 shifts both of the
telephones 9-2 and 9-3 to the speech channel through  the connection
devices 8-2 and 8-3 and, after that, the  holding is notified to the
telephones 9-1, 9-2, and 9-  3. However, it is also possible to construct
in a  manner such that the control unit 2 notifies the        



- 10 -            holding to the connection devices 8-1, 8-2, and 8-3,
each of the connection devices 8-1, 8-2, and 8-3 judges        whether the
corresponding telephone has been shifted to        the speech channel or
not, the connection device 8-1   5   notifies the holding to the telephone
9-1 as it is, and        the connection devices 8-2 and 8-3 shift the
telephones        9-2 and 9-3 to the free speech channel and subsequently
notify the holding.             By such a method as mentioned above, the
load of  10    the control unit 2 can be reduced and the whole holding
processing speed can be raised.             In the embodiment, further,
when the telephone 9-1  



is held, the channel switching is executed by the        control channel
for the telephones 9-2 and 9-3 and they  15    are shifted to the speech
channel and, after that, the        holding is notified by the speech
channel. However, it        is also possible to add holding information to
a        channel switching notification at the control channel        and
to notify the channel switching and holding  20    notifications by only
the control channel.             The embodiment has been described with
respect to        the example in which all of the extensions which are
connected to the extension I/F 7 are the cordless        telephones.
However, wire telephones can be also  25    connected or data communication
apparatuses can be also       connected in place of the telephones.
The invention can be also applied to the case  



where the wire telephone connected to the extension I/F       7 was held.
In this case, when the wire telephone is       held, a channel switching is
instructed to the cordless       telephones 9-1 to 9-3.   5         It is
also possible to use only one external line.        It is also possible to
use only one connection device.        So long as there is a wire
telephone, it is possible to        use only one cordless telephone.
Fig. 7 shows a modification as mentioned above.  



10    In Fig. 7, the same component elements as those shown        in Fig.
1 are designated by the same reference numerals        and their
descriptions are omitted here.             The main device 1 and telephone
9-1 can be also        integratedly formed.  15         The invention can
be also applied to other various        communication apparatuses
irrespective of a modulating        method of a signal so long as such an
apparatus        performs a communication through a plurality of
communication channels of different frequencies.         CLAIMS:
12     1.  (Amended) A communicating apparatus for performing a
communication through a plurality of communication channels 



including a control channel, comprising:     detecting means for detecting
a hold request; and     transmitting means for transmitting a channel
switch command to a [terminal] plurality of terminals in-waiting [by said]
via the control channel,     wherein said transmitting means transits the
channel switch command such that the plurality of terminals wait to respond
to a held communication in a state where the [terminal is] plurality of
terminals are switched from the control channel [during a holding state].
2. (Amended) An apparatus according to claim 1, further comprising:
connecting means for connecting an external line and a first[-or], second
or third extension,     [and] wherein said detecting means detects the hold
request from  [said] the first extension, and      said transmitting means
transmits deride the channel switch command to [said] the second and third
extensions.       3.  An apparatus according to claim 1, wherein said
transmitting means transmits the channel switch command  through a radio
line.   



4. An apparatus according to claim 1, further   comprising:
receiving means for receiving a hold response from   the terminal in a
state in which said channel is   switched; and        restarting means for
restarting a held   communication.                5. An apparatus according
to claim 1, further   comprising:         instructing means for instructing
terminals other  



than the terminal which responded to said holding so as   to wait by the
control channel.         6. An apparatus according to claim 1, further
comprising:        holding means for holding a communication.       7.
[Cancel]       8.  [Cancel]       9.   [Cancel]       10    (Cancel]
11. (New) An apparatus according to claim 1, wherein said transmitting
means transmits the channel switch command to the plurality of terminals in
response to the hold request without a transfer destination.       12.
(New) An apparatus according to claim 1, wherein said 



transmitting means transmits the channel switch command to the plurality of
terminals which are not designated as a transfer destination.        13.
(New) A method for controlling a communication performed through a
plurality of communication channels including a control channel, comprising
the steps of:      detecting a hold request; and      transmitting a
channel switch command to a plurality of terminals in-waiting via the
control channel,      wherein the plurality of terminals wait to respond to
a held communication in response to the channel switch command in a state
where the plurality of terminals is switched from the control channel.
14-         14. (New) A method according to claim 13, wherein said
detecting step detects the hold request from a first  extension, and
said transmitting step transmits the channel switch  command to second and
third extensions. 



15. (New) A method according to claim 13, wherein said  transmitting step
transmits the channel switch command through  a radio line.        16.
(New) A method according to claim 13, further  comprising the steps of:
receiving a hold response from the terminal in a state in  which the
channel is switched; and       restarting a held communication.        17.
(New) A method according to claim 13, further  comprising the step of
instructing a terminal other than the  terminal which responded to the held
communication so as to  wait via the control channel.        18. (New) A
method according to claim 13, further  comprising the step of holding a
communication.        19. (New) A method according to claim 13, wherein
said  transmitting step transmits the channel switch command to the
plurality of terminals in response to the hold request without  a transfer
destination.        20. (New) A method according to claim 13, wherein said
transmitting step transmits the channel switch command to the plurality of
terminals which are not designated as a transfer destination.        21.
(New) A communicating apparatus for performing a 



communication through a plurality of communication channels  including a
control channel, comprising:      detecting means for detecting a hold
request for holding  a communication; and      transmitting means for
transmitting a channel switch  command to a terminal in-waiting via the
control channel in  response to the hold request in which a party for
responding  to a held communication is undecided.                 22. (New)
An apparatus according to claim 21, wherein said transmitting means
transmits the channel switch command such that the terminal waits to
respond to the held communication in a state where the terminal is switched
from the control channel.       23. (New) an apparatus according to claim
21, further comprising:      connecting means for connecting an external
line and a first or second extension, and     wherein said detecting means
detects the hold request 



from the first extension, and said transmitting means transmits the channel
switch command to the second extension.       24. (New) An apparatus
according to claim 21, wherein said transmitting means transmits the
channel switch command through a radio line.       25. (New) An apparatus
according to claim 21, further comprising:     receiving means for
receiving a hold response from the terminal in a state in which the channel
is switched; and     restarting means for restarting the held
communication.      26. (New) An apparatus according to claim 21, further
comprising instructing means for instructing a terminal other than the
terminal which responded to the held communication so as to wait via the
control channel.       27. (New) An apparatus according to claim 21,
further comprising holding means for holding the communication.       28.
(New) An apparatus according to claim 21, wherein said transmitting means
transmits the channel switch command to a plurality of terminals such that
the plurality of terminals wait to respond to the held communication in a
state where the plurality of terminals are switched from the control
channel.       29. (New) A method for controlling a communication performed
through a plurality of communication channels 



including a control channel, comprising the steps of:      detecting a hold
request for holding a communication; and      transmitting a channel switch
command to a terminal in- waiting via the control channel in response to
the hold request in which a party for responding to a held communication is
undecided.                                     16        30. (New) A method
according to claim 29, wherein the terminal waits to respond to the held
communication in response to the channel switch command in a state where
the terminal in switched from the control channel.       31. (New) A method
according to claim 29, wherein said detecting step detects the hold request
from the first extension, and      said transmitting step transmits the
channel switch command to the second extension       32. (New) A method
according to claim 29, wherein said transmitting step transmits the channel
switch command through a radio line. 



33. (New) A method according to claim 29, further comprising the steps of:
receiving a hold response from the terminal in a sate in which the channel
is switched; and      restarting a held communication.        34. (New) A
method according to claim 29, further comprising the step of instructing a
terminal other than the terminal which responded to the held communication
so as to wait via the control channel.       35. (New) A method according
to claim 29, further comprising the step of holding a communication.
36. (New) A method according to claim 29, wherein the channel switch
command is transmitted to a plurality of terminals, and the plurality of
terminals wait to respond to the held communication in a state where the
plurality of terminals are switched from the control channel.    


