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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 Background Art

Hitherto; in such a_kind of apparatus, when a
communication is héld, 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 ié
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 éfter a response

operation had been performed.

SUMMARY OF THE INVENTION

It is an object of the inventidn to reduce a time
necessary_for'reétarting a communication which was
held. |

Another ohject of the invention is to solve a

problem which occurs upon channel switching.

Still another object of the invention is to

This Sheet Has Been RTlac
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cordless terminal in a stand-by state by transmtting LED information or
the like by a control channel. A cordless term nal which receives an
oral transfer detects a free channel mhigp can be used and shifts to the
free channel when a response operation i's® éxecuted. 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 perf orned. SUMVARY OF THE | NVENTI ON It is an object of
the invention to reduce a tine necessary for restarting a comrunication

whi ch was hel §royvide aAEBhﬂﬁﬁiegﬁfgﬁ SbphPSeh 8V ER R ch Swh@n SPh¥fe 2

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 switchéd state from the control channel and to respond
to the holding in such a state.

Further another dbject 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
prdvide a.cbmmunication 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_diawings.

BRIEF DESCRIPTION OF THE DRAWINGS _
Fig. 1 is a block diagram éhowing an embodiment of
25 . the invention; | |
Fig. 2 is a sequence diagram showihg the whole

operation of the embodiment;



probl em whi ch occurs upon channel switching. Still another object of
the invention is to -2- :
provi de a comruni cati on apparatus in which when there is a hold
request, by transmtting-a channel switth - command to a termnal in a
stand-by state by a control channel, the termnal is allowed to
stand by in a 5 swi tched state fromthe control channel and to respond
to the holding in such a state. Further another object of the
invention is to - o

Fig. 3 is a flowchart.at the time of a holding
shift in the embodiment;
Fig. 4 is a flowchart at the time 6f 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 fhe
embodiment; and |
Fig. 7 is a block diagram of another embodiment.
10 .
DETAILED DESCRIPTiON 6F 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 épplied. A main device 1 of
the key telephone system comprises: a control unit 2 to
control the whole device:'a memdry 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 connectidn
devices 8-1 to 8-3, controls communications with the

connection devices 8-1 to 8-3, transmits various



provi de a comruni cati on apparatus for controlling so as

to stand by

in a switched state froma control channel 10 when a termnal is in

hol ding and to return to the control channel when another termn nal
responds to the hol di ng. - Further another object of the
I nvention is to provi de a comruni cati on apparatus which waits in a
.15 swtched state froma control channel when a term nal s in

hol di ng and whi ch responds to the holding in such
.The above and other qbjects and features of the
appended cl ai

erence € acconpanyl
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telephones 9-1 to 9-3, and receives various Kkey

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 infofmation from the extension I/F 7 to

radio wéves, notify them to the telephones 9-1 to 9-3,

10 convert the radio waves from the télephones 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 chstruction of the telephones 9-1

20 to 9-3. In addition to the handset 12, the teléphone 9

further has: an operation unit 15 including the

external iine keys 10 and hold keys 11; a radio unit

13; and a control unit 14.

Fig. 2 is a sequence diagram éhowing 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.



BRI EF DESCRI PT1 ON OF THE DRAW NGS Fig. 1 is a block diagram

showi ng an enbodi nent of 25 the invention; Fig. 2is a
sequence di agram show ng t he whol e : operation of the enbodi nent;
- 3- ' Fig. 3 is a flowhartSat the time of a holding

shift in the enbodi nent;

hol di ng
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Fig. 4is a flowhart at the tinme of
response in the enbodi nent;

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 sb aé to introduce the telephone 9-1 to a
speech channel. Therefore, the connection device 8-1
detects a free épeech channel and instrﬁcts 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
control channel and shifts to the speéch channel.

The control unit 2 controls the connection devices
8-2 and 8-3 in a manner éimilar to that mentioned
above; so that the telephones 9-2 and 9-3 are shift to
the speech channel.

| 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

externai'line keys 10-11, 10-21, and 10-31 (the LED
flickers in red atla 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
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

a



5 Fig. 5is a block diagramof a connection device in the
enbodi nent ; Fig. 6 is a block diagramof a tel ephone in the
enbodi ment; and Fig.. 7 is a block diagram of anot her

enbodi nent. 10 DETAI LED DESCRI PH @GN-OF THE PREFERRED EMBODI MENTS
Fig. 1 is a block constructional diagramof an enbodi nent of the

I nventi on. The enbodi nent relates to a key tel ephone system 15
to which the invention is applied. A main device 1 of t he key

t el ephone system conprises: a control unit 2 to control the whole

61 and 62, tENe REReEnal “1En8G8T1 gng ndltelebhenacitbrk 4 to control
'speech pat hs 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, tbe 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 tb the

télephone 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 941 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 describéd 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



20 bet ween the external lines 6-1 and 6-2 and the t el ephones 9-1
to 9-3; an external line interface 5; and an extension interface 7.

The ext er nal
execut es. a
transm ssi on.

I/F 5 encl oses the external lines 6-1 and 6-2 and

reception detection, tihe-capture/rel ease, and a di al
The extension I/F 7 encl oses connection " devices 8-1
to 8-3, controls comunications with the

8-3, transmts various - 4-
control information fromthe control unit 2 to the

10

15

20

25

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 dgvice 8-2
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
:eturns a switching completion notification by the
control channel and shifts to the speech channel.
Further, the control'unif 2 controls the
connection device 8-3 in a manner similar to that
mentioned above, so fhat'the telephone 9-3 is also
shifted to the speech channel (S33). |
Subsequehtly, the control unit 2 sends the holding
notification to the telephones 9-1; 9-2, and 9-3
through the cdnnection devices 8-1, 8-2, and 8-3 (S34).
When thé holding notification is received by the speech
c¢channel, each of the telephones 9-1, 9-2, and 9-3
displays a holding state.by the LED of each of the
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 éxfernal line 6-1 in a
state in which they were shifted tp the speech channel.
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 teiephone 9-2 and the

connection devices 8-1to

25



tel ephones 9-1 to 9-3, and receives various key i nformation from

t el ephones 9-1 to 9-3 to the control unit 2. The speech network 4 has
a holding sound 5 sour ce. The connection devices 8-1 to 8-3
execute a radio control with the cor& esponding tel ephones 9-1 to 9-3,
convert control information fromthe extension I/F 7 to radi o waves,
notify themto the tel ephones 9-1 to 9-3, 10 convert the radio waves

“fromthe tel ephones 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 Fi

8A and a contrBFeﬁnE#gggg't;ggpgggge Eéﬁ?ﬁgggh gagﬁhgaeﬁﬁé%gggngéﬁésug[a
to 9-3 has an oy pe §ELELIBa' LEEH2UrdRelbb LaANFLED frOVided In
"First, when the connection device 8-2 receivés 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 féceived (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 éontrol ﬁnit 2 also sends a busy
notification to.the telepﬁones 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 thé 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
coﬂnection 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-
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correspondﬁﬂcg nedl® external lines 6-1 and 6- 2—a—hotd

key 11, an Fig. 6 shows a const fuEtiSoSHIT AR BEEN
t el ephones 9 EB In addition to the handset 12, thBEFekeBhone

9 fur peratlon uni t =19 imncl udi ng the exterat ;
i ne keys 10 and hold keys 11; a radio unit 13; and a control unit

14. .Fig. 2 is a sequence diagram show ng the whole 25

operation of the enbodinent. In holding, each of the t el ephones

'9-1, 9-2, and 9-3 recelves a signal of a - control channel . .

- 5- speech state with the external line 6-1 by the speech

channei.

Finally, the operation in the case where the
telephone 9-2 is on-hooked and fihishes the speech will

5 - be described.

First, oﬁ-hook information is notified to the
control unit 2 through the connection device 9-2.
Thus, the cqntrol unit 2 controls the external line I/F
5, opens the external line 6-1, controls the speech

10 network 4, aﬁd disconnects the speeéh path between the

external line 6-~1 and telephone 9-2.l

The stand-by state shift notification is sent to
the telephone 9-2 through the coﬁﬁection device 8-2 and
the'telephone 9-2 is shifted to the stand-by state.

15 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
cdntrql channel. All of the telephones 9-1, 9-2, and
9-3 display a free-state by the LEDs of the external

20 line keys 10-11, 10-21, and 10-31 (the LED is 1lit off).

In the'embodiment; in the case where the teléphone
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

25 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



First, when the control unit 2 detects a reception fromthe externa

Fine 6-1 through the external |ine I/F 5, the control unit 2

i nstructs the connection devi ce 8-ioso as to introduce the tel ephone
9-1toa 5 speech channel. Therefor The connection device 8-1
detects a free speech channel and instructs a channel switching by a -
control channel to the tel ephone 9-1 so as to shift to the speech
channel . The tel ephone 9-1 returns a switching conpletion ;
notification by the _10 control channel and shifts to the speech channel .
The control unhblalagntbokaetesnﬁeaegshlaavée&gcgsl 8nd 804 8-3 in a
manner simlar to that nentioned above, so tﬁat the telep bnes 9 2

and 9-3 are shihtht 8f 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 thé holding to the telephong 9-1 as it is, and
the connection aevices 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 9f2 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 notlflcatlon at the control channel
and to notify the channel switching and holding
20 nbtifications by only the dohtrol channel.
The embodiment has been described with respect to.
" the example in which all of the extensions which are
connected to the exten31on I/F 7 are the cordless
telephones. However, wire telephones can be also
- 25 connected or data communication apparatuses can be also
connected in plaée of the telephones.

The invention can be also applied to the case



t he speech channel. 15 The control unit 2 notifies a reception to
each of the tel ephones 9-1, 9-2, and 9-3 through each of the
connection devices 8-1, 8-2, and 8-3. Each.of the t el ephones 9-1,
9-2, and 9-3 rings a reception sound 1 &nd di spl ays 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 t he tel ephone
9-1 is off-hooked, off-hook information is notified to the control
unit 2 through t he connection device 8-1. The control unit 2 controls

rzgsbonfjget gxt ﬁ(r;ﬁ;ﬂe(éelpﬁ}feoln con ro rﬁ%%&ﬂr?e% speﬁtt%{(’aetn\%ﬁ?nflor{ dﬂeF o
connects a speechRatHeIRe! Wels) th:.s case, when the wire telephone is
held, a channel switching is instructed to the cordlesé
tglephones 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 telepﬁone.
Fig. 7 shows a modification as mentioned above.

10 In Fig. 7, the same component elements as those shown
iﬁ Fig. 1 are designated by the same reference numerals
and their descriptions are omitted here.

The main device 1 and felephone 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.



° ,w
- 6- theé external [ine 6-1 and the tel ephone 9-1 '

' e - : THIS SHEET F
control uni tTleSh@JtHBd&Snmeﬂhc&y state to.the t el ephoneg 9-2 0, TAE%EN :

t hrough the c es 8-2 gng 8-3. Thus, the
and 9-3 stop ration of a r& eption sound and di spl ays a busy
state by the L external |ine keys 10-21 and 10-31 (the LED

is lit onin red). _ The control unit 2 notifies a state in-use
to the t el ephone 9-1 through the connection device 8-1. Thus, 10
the tel ephone 9-1 stgps the generation of a reception )

AT IS CLAIMED IS:

1. A communicating apparatus for performing a

communication through a plurality of communication
channels including_a cdntrol channgl, comprising:
5 detecting means for detecting a hold request; and
transmitting means for transmitting a channel
switch command to a terminal in-waiting by said control
channel, '
wherein said tranémitting means transmits the
10 channel switch command such that the terminal waits and
responds to a held communication in a state where thé
terminal is switched from the control channel during a

holding state.

15 | 2. An apparatus according to claim 1, further
comprising:
conﬁecting means for connecting an external line
and a first or second extension,
and wherein said detecting means detects the hold |
20 request from said first extension, and

said transmitting means transmits said channel

switch command to said second extension.

3. an appafatus according to claim 1, wherein said
25 . transmitting means transmits the channel switch command

through a radio line.

LT
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sound and di'splays a state in-use by the LED of the xtesralegri e BEEN ||
key 10- 111£it SiRetlHabBdes Rbgldcedon i n green). Further, thellcontrgtpumep?

notifies a ' shift to hhg t el ephones 9-1 3 -
t hrough th i on devices 8-2 &d™8-3. Each of the t el ephones
9-2 and 9-

romthe speech channel to the contro
channel. Only the tel ephone 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 tel ephone 9-1 perforns a hol di ng operation
will now be descrighed il Whparatus a@bRr@AnG & E19im31, further  First,
when the connection devicé 8-1 recelves depression information of a

hol d key 11-1 Hompedlkinde 25 speech channel, such a fact is notified to
t he control

receiving means‘for'receiving a hold responée ffom
the terminal in a state in which said channel is
5  switched; and |
restarting means for restarting a held

communication.

5. An apparatus according to claim 1, further
10 comprising:
instructing means for instructing terminals other
than the terminal which responded to said holding so as

to wait by the control channel.

15 6. An apparatus according to claim 1, further
comprising: |

-

holding means for holding a communication.

7. A coﬁmunicating apparatus for performing a
20 communication through a plurality 6f communication
channels including a control channel, comprising:
receiving means for receiving a channel switch
command; and
transmitting means for transmitting a hold
'25 response signal,
wherein said recéiving means waits in a state in

which said receiving means is switched from the control

. D) A
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unit 2. When such a notification is received (step S31)] ;ﬂﬁ@&ﬁgﬁtﬁQL;" l
unit 2 controls the speech network 4 R pLﬁ;ﬁJ“EEN

. . F - T el a

-7- and connects a hol di ng sounﬂ to the external | (S :
(S32). The control unit 2 also instructs™t & - connection device 8-2
so as to introduce the tel ephone 9-2 to the speech channel. The
connection device 8-2 5 detects a free speech channel and instructs
t he channel switching by a control «channel to the tel ephone 9-2 so

‘as to shift to the spgech channel. The tel ephone 9-2
channel during a holding state,

and said transmitting means transmits said hold
response signal in a state in which said transmitting

means is switched from the control channel.

8. An apparatus according to claim 7, wherein said
transmitting means and said receiving ﬁeans transmit

and receive radio signals.

10 9. An apparatus according to claim 7, wherein said
receiving means is returned to the control channel when
a predetermined signal is received during a holding

state.

15 10. ' An apparatus according to claim 7, wherein said

receiving means receives the channel switch command

-

through the control channel.
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returns a switching conpletion notification by the C g Fe—charrAet

and shifts to the speech channel. 10 Further, the oAtiobHEmni HAS BEEN

3

controls the

connection device 8-3 in a manner sinildf to BERLACED

menti oned above, -so that the tel ephone 9=3l%s-al so shitted to the

speech channel

(S33). Subsequently, the control unit 2 sends

the holding 15  notification to the tel ephones 9-1, 9-2, and 9-3
t hrough the connection devices 8-1, 8-2, and 8-3 (S34). When t he

holdlng notification is received by the speech channel , each of the™~

ays a holding state by the LED of
ﬁz@@#‘i@—?—n@%&@@@n 10-21, and 10-31 (the LED

t el ephones 9-1
each of the

flickers inred in aAlégﬁﬁﬁﬁfﬁgting épparatusE¥o£hﬁe@PQﬁﬁiﬂﬁogesses’ all of

t he tel ephones

10

can
communication through a plurality of communication

channels including a control channel is constructed by
a detection unit to detect a hold request énd a
transmission uﬁit to tranémit a channel switch command
to a terminal'in a waiting state by the control
channel. The transmitting unit transmits the channel
switch.command such that the terminal waits and
responds to a held communication inla state where the
terminal is switched from the control channel during a

holding state.
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respond to the holding of the external line 6-1 in a S TRISESHEFETWIAS BEEN
they were shifted to the speech channel. 25 The opér at i OREPDACHD
case where the user of the 't el ephone 9-1 on-hooks an

transfer by an oral sound to the user of the tel ephone 9-2 and the

- 8- user of the tel ephone 9-2 responds to the holding w Il

now be described with reference to Fig. 4. First, when the
connection device 8-2 receives the '
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depression informati on and of f-hook information .of the 5 [| eHIBISHEET IHARER
key .10-21 t hrough the speech channel, its fact is notjfied HEPHAGED
control unit 2. Wen such a notlflcatlon is received ===
control unit 2 control s the speech network 4 and connects a speech

path between the external line 6-1 and the tel ephone 9- 10 2 (S36).

The control unit 2 al so sends a busy notification to the tel ephones

9-1 and 9-3 through the connection devices 8-1 and 8-3 (S37). Wen

t he busy notification is received by the speech channel, the

t el ephones 9-1 and 9-3 display a b ate by the LEDs 15 of the

EEN

e t———

external |ine keys 10-11 and 10-31 (5? lit on in red).
Further, an in-use notification is t el ephone 9-2 through
t he connec%i | sin( S38) .
Af" 0T LR orie 01
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(IN HOLDING) '
SPEECH PATH EXTERNAL LINE KEY
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When the in-use notification is received by the speech 20
t el ephone 9-2 di splays an in-use state by t he LED of}| fTH& SKEET HAS BEEN
line key 10-21 (the LEDis lit on in green). A standiby sREPSACEDft

notification is sent to the tel ephones 9-1 and 9-3 througtrtire
connection devices 8-1 and 8-3 (S39). Wen such a 25 notification is
recei ved by the speech channel, the t el ephones 9-1 and 9-3 are

returned to the control channel. Only the tel ephone 9-2 is set into
an in-

FIG. 3  FHG 4
—{( INSPEECH ) '———~4:» IN HOLDING )

' 531
NO
@ NO

S35

HOLDING
RESﬁ?NSE

YES
532
2 TRANSMIT HOLDING
SOUND $36 —
2| CONNECT SPEECH
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$33 v
3| INTRODUCE STAND-BY !
EXTENSION INTO $37+
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Finally, the operation in the case where the telephone 9-2 i SHGSHEKGKeAS BEEN
and finishes the speech will be descri bed. First, ond{jhook REPLACED
information is notified to the control unit 2 through the conmectron

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

di sconnects the speech path between the external line 6-1 and tel ephone

9- 2. The stand-by state shift notification is sent to the tel ephone
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

speech state with the external line 6-1 by the speech chanqeh

FIG. 5

" | 8
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tel ephones 9-1, 9-2, and 9-3 by using all of the connection deNd 68 %u; BEEN
8-2,- and 8-3 through the control channel. Al of the telep nes

and 9-3 display a free-state by the LEDs of the external Y-S

10-21, and 10-31 (the LEDis lit off). In the enbodinent in the case
where the tel ephone 9-1 is held, the control unit 2 shifts both of the

t el ephones 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

tel ephones 9-1, 9-2, and 9- 3. However, i{. i s also possifle to construct

in a manner such that t he coﬁt&'ol—umt 2 not\lN es themmm
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gach of the connection devices 8-1, '8-2, and 8-3 judges hEPMﬁ%¥M£$T§H§ET
correspondi ng tel ephone has been shifted fjo- the spegch ch

not, the connection device 8-1 5 notifies the holding ﬂbDFﬁeiggfggoﬁﬁﬁ """
9-1 as it is, and . the connection devices 8-2 and 8-3 shift the

t el ephones + 9-2 and 9-3 to the free speech channel and subsequently
notify the holdlng ' By such a method as nentioned above, the
load of 10 . the control unit 2 can be reduced and the whol e hol ding-
processi ng speed.can be ralsedCommunication mppahatesbodlnent further,

mhen the tel ephone 9 1 . '

- 10 - ~ holding to the connect,ion devices 8-1, 81

BACKGROUND OF THE INVENTION
Field of the Invention

' The 1nvention relates to a communication apparatus
for communicating through one of a plurality of
channels. |
Related Background Art |

.Hitherto, in such a kind of'apparatﬁs,'when a
communication is held, the holding ia notified to a
cordlessNterminal in a stand-by etate by transmitting
-LEﬁ information'or the 1ike by a control channel.

A cordless terminal which receives an oral
transfer detects a free channel which can be used and
rshifts_to the free channel when a response operation is
executed. Therefore, a time untii a shift to the free
~channel is needed'until the apoaratus.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 occnrs upon channel ewitching.'

Still'another'object of the invention is to



is held, the channel switching is executed by the i)mcgmgm@HEET
for the tel ephones 9-2 and 9-3 and they 15 are shiftedjto the speech '

" ¢hannel and, after that, the- _ holding i s notified by|the siZcRMAR..1996...
channel . However, it" ~is also possible to add hol di nig= FoFFe

a channel. switching notificati gn/dﬁt the control channel - and
to notify the channel sw tching and holdfng 20 - notifications by only

t he control channel . : " The enbodi nent has been described w.th
respect to the exanple in which all of the extensions which are -
connected to the extension I/F 7 are the cordless t el ephones. _
However, wire tel ephones can be also 25 - cQnnect ed or data communi cat.i on
appar atuses can be also c@mfected in Pamdeyof the fefdphones.

The invention can be al so appligddlt® the caghd L P L |
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In this case,

. tel ephone,

- MAIN DEVICE INCLUDING
CONNECTION DEVICE

RECEPTION

RESPONSE

“SPEECH PATH
CONNECTION

HOLDING SOUND

. CONNECTION

SPEECH PATH
CONNECTION

DISCONNECTION

where the wire t el ephone connected to the extension I/F
when the wire tel ephone is
i'nstructed to the cordless
“al'so possible to use only one external
use only one connection device.

it is possible to
Fig.- 7 shows a nDdlflcatlon as nentloned above.

i ne.

152 7%

F/G 2

hel d,
t el ephones 9-1 to 9-3.

—

5
It is allsB2

‘;‘i
a chanfefEs

e --.--—-_-_:_-.--—-——:--"o-ﬁ

3Th|n

75 MAR 4996

long as there is a wre
ly one cordless t el ephone.
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10 - In Fig. 7, the sanme conponent elenments as those shomﬂ citiBag

1l are designated by the sane reference nunerals and | ﬁe F CEMER

descriptions are omtted her e. The mai n -device d SIEQ@
1 an

tsg!’EET

9-1 can be al so : integratedly forned .15 Th* Invnn

be al'so applied to other various ommuni cat i on appar at uses

i rrespective of a nodul ating ' nesﬁ' of "a signal so long as such an
appar at us . performs a conmmuni cation through a plurality of

~communi cation channel s of different -frequencies. - CLAI Ms:

12 - 1. (Amended) A communicating apparatus for performng a
'Connunicatlon through a plurality of comuni cation channels

FAG3  FG4
————a(:n IN SPEECH _ :) | - —{( IN HoLDING )
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i ncluding a control channel, conprising: detecting nme RE?DACEEEQEﬁHﬁgr
a hol d request; and transnIttlng means for transmtti -
Switch command to .a [termnal] plurality of termnals in-
via the control channel, ~ Wwherein said transnitting nmea
. channel switch command such that the p edzgtallty of termnals wait to respond
to a held communication in a state wh he.[termnal is] plurality of
‘terninals are sw.tched-fromthe control channel [during a holding state]

2. -(Amended) An apparatus according to claim1l, further conprising:
connecti ng nmeans for connecting an external line and a first[-or], second’
-or third extension, ~[and] wherein said detecting neans detects'the hol d
request from [said] the first extension, and said transm.tting neans
transmts deride the channel switch conmand to [said] the second and third
ext ensi ons. 3. An apparatus according to claim1l, wherein said
transmtting means transmi-ts the channel switch comrmand through a radio

l'i ne. o :

FG. 5

f/7 _ - ,\,8.
- ¢,8A
| . ~ 'RADIO UNIT
EXTENSION —
I/F 1
CONTROL UNIT
8 _ 4
po18
— ' (134
12 | | TRANSMISSION UNIT |-
HANDSET |H |

RECEPTION UNIT g

14 - — :
2-. CONTROL UNIT [~ CONSOLE UNIT




s

4. An apparatus according to claim?1l1, further conpri si ng:

n g ! REDL ACEMENT SHEET
receiving means for receiving a hold response from the fermnal in a

state i'n which said channel is swtched;, and - reshagdd nQ 5TRARs 1908
restarting a held conmuni cat i on. _ : 5. An apparatus accqr.ding |
to claim1, further conprising: - 5 /5 i'nstructing neans for instructing

term nal s ot her
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than the terminal which responded to said holding so as bREEﬂACEMENﬁéHE“T

-control channel . - 6. An apparatus according to clainm1, fu§5h§
conpri si ng: ' hol di ng means for holdhgg-a conmunicati nDate .......... A.R..]Qgﬁ -
[ Cancel ] . 8. . [Cancel] - 9. [ Cancel ] 10 . “H=carcetr

11. (New) An apparatus accordlng to claim1, wherein said transnmtting
means transmts the channel dthﬁﬁ¥eq¥¥b ;h ﬁé?f*#%allty of termnals in
response to the hold request wi t hout "a transfer "des ation 12. - ..
(New) An apparatus according to claim1l, wherein said

ABSTRACT OF THE DISCLOSURE

A communicating apparatus for performing a

communication thrcugh a plurality of—communication

channéls_ihcluding'a control channel is ccnstructed by

a detection unit to detect a hold request and a

transmission unit to transmit'a channel switch command

to a terminal in a waiting state-by the control

channel. The transmitting unit transmits the channel

switch. command such that the terminal waits and

responds to a held communication in a state where the'

terminal is switched from the control channel during a

 holding state.

Figure 2

-~
Ry



transmtting neans transmts the channel switch conmmand to Hﬁfﬁﬂ%ﬁ%ﬂﬁﬁ%ﬁ%ﬁET
termnals which are not designated as a transfer destinatiof 21068 Epﬁ
(New) A nmethod for controlling a communi cati on perforned th_&ﬁﬁ% """"""""""""""""

plurality of communication channels incrulifng a control channel, conpr|3|ng

the steps of: detecting a hold request; and- transnitting a
channel switch command to a plurality of termnals in-waiting via the
control channel, wherein the plurality of termnals wait to respond to

a hel d communication in response to the channel switch command in a state

\i\Q?re the pl ural Iﬂéwmi? er m ﬂlis%ﬁ% %}\q:éﬁl;lgf' 1’,{8@161“19 k\%“&‘i@' géaenel .

ng to c erein sald
detecting step 2ﬁé§%f the hol d request froma first extension, and
sai d transn1tt? P transnmits the channel switch conmand to second and

third extensions. 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 872.

Thus, the control unit 2 controls the externai line I/F
5, opens the external line 6-1, controls the speech
network 4, aﬁd disconnects the speech path betﬁéen the
external line 6-1 and telephone 9-2.

The stand-by state shift notification is sent to
the teélephone 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 dhannel. 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 1it 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



s WIes

15. (New) A nethod according to claim 13, wherein said t {|aREREAGEMHENEBHEET
‘transmts the channel switch conmand through a radio lin %blﬁga -
(New) A nethod according to claim13, fyrther conprising tﬁ@eélgégz |

recei ving asﬁaéﬁ[eesponse fromthe terrln nal in a state in—wnhrch the
channel is ' d; and restarting a held _comunication. 17.
(New) A net hod atcofamendad) al zommddicdtingapparatpsi fonpeatiorstiag af

i nstruct i Ng cima@hIEded o tHioughal {ab&-aiﬂfﬁdfalcommcwﬁw%mst he hel d

communi cati QRciRafsgle coifi-ol v neI 18. (New) A
met hod accordlngdLQQQL m ng eggﬂprls f olding a
conmuni cat i on. 'ﬁ\lsa?\ﬁ/) i 3:;2 wher ei n
said transmitti tting, neap tE‘h "’li&c?‘he

plurality ofcoms nﬁ?sammmwmmtms st er
desti nat i onwadd} via2the (ddmvtirod ohatmel according to claim 13, wherein said
transnmitting stephbf@snddid thianshdebthg SYddns) t+4QHERNYs - €hd Rhapnenal ity of
tﬁém “i‘ S V"@wﬁ*&cﬁrq@oﬂﬂn&%ﬁi&ﬁ ?‘é éﬁe . 21.

(New) co QL3 t0 a held communication

i.nastatewherethe-f-eeﬁnmal—és-}-lrl £t
switched from the control chammel i i

2, (Amended) An apparatus accoxrding to claim 1, further

comprising:
connacting means for comnecting an external line and a

firsti—exl],. second or third extension, .
4tand} wherain said detecting means detects the hold
request from fsaidl} the first extension, and
said transmitting means transmlts~{ea*d%-§_§,channel
switch command to -fsaidl- 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.

* c L M S *



connﬁhicatﬁ%h through a plurality of comuni cation channels REPUNCHIGERT SHEET
control channel, conprising: detecting neans for detectijhg a hold

request for holding a comunication; and transmtting neaas fgﬂ DEQ 1995 .....
transmtting a channel sw tch command to'3a terminal in- wai t i leg=—yi-a=t
control channel in response to the hold request in which a party for

responding to a h d omuni cation is u d. . 22. (New)
An appar at us accor FHRATAE W iﬁ‘ giod SLRER it SHFRRRans
transmts the channel wi t.ch command such that the termnal waits to

respond to the ﬁﬁqf(§§ fication in a state where the terninal I's switched

fromthe control cha aim
21, further conprisi ﬁ.g@tructi ﬁ%c &N ng neanssacﬁggt?'gﬁﬁl ng an e&?‘e(rilnal
line and a fi rs('}: Han SHL i niS Wil ch? M spond¥e e aid i@l I JBans

detects the hol request
to wait by the control channel.

6. An apparatus according to claim 1, further

comprising:

-

ho;ding means for holding a communication.
7. [Cancel]
8. [Cancel]
9. [Cancel]

1@ [Cancel]

11, (Rew) An apparatus according to claim 1, wherein said

plurality of terminals in rxesponse to the hold request without
a transfer degtination.

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 channal switch command to a pluralzty of
terminals in-waiting via the control channel,

wherein the plurality of terminals wait to respond to a
held communication in responge to the channel switch command
in a state where the plurality of terminals is switched from
the control channel.

* [ L M -8 *



f;'rorﬁhe fgT st extension, and said transmtting neans tra SREPISAGEMENTISHRET

‘swi fch cgfmand to the second extension. 24. (New) A appazaﬂzic 1096
accordifig to claim21l, wherein said traniérr‘lri tting means tr @nbaet.S. Lhes.. .S
channel switch comand through a radio |ine. 25. ( ' :

according to claim?21, further conprising: recei ving nmeans for
receiving a hold response fromthe termnal in a state_ in which the channel

is switched, and 14.r é8eq) A Rethod,acrerding g iddm Ad. nehexein said
communi cat i on.detecting. stéap\detectsprhrahold acemeaditnFron 8l fins®1, furt her
conpri si ng i ndxtemisiog, "ead@s for instructing a termnal other than the

termnal which respaigedrifshiriiy Gtep e BAGRL £ N cBanhe1 Veitdt a the
contr ol channe;:laml taZZec&’:\E r{hqﬁgaéﬁ.gg? rding to claim 21,
ol or hol e

further conprising i ng nmeans I ng communi cat i on. 28.
(New) An apparatus_accordi i\gllto claim?21l, wherein _said transmt}ing neans

transmits the chanfdl SHAFYHA BT 2E6oR35RY 4R iqhpisy 18, Hhensin t hat
the plurality tfansadfitingsstep ttrapsmddsothiet channelh svd tehnaompand thyougha
state where t e yadivallibg.of termnals are switched fromthe control

channel . 29. (New) A nmethod for controlling a comrunication perforned

through a pluralitygof (REFTUR! fdHoY) abRBPAEAS 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
texminal 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 commmication.

19. (New) A method according to claim 13, wherein said
transmitting step transmits the channe) 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.

2l. (New) A communicating apparatus for performing a

including a control channel, comprising:

detecting means for detecting a hold request for holding
a communication; and

transmitting means for transpitting a channel switch
command to a texrminal in-waiting via the control channel in
response to the hold request in which a paxty for responding
to a held commuunication is undecided. '

VN O 0 VR



i ncluding a control channel, conprising the steps of: dBEEbAG:EMEﬁTISUEﬂT
request for holding a communication; and transmttingfia cha %vm ggEh
command to a termnal in- waiting via tgfé control channel inDaTes%f»ng (1 ----------
the hold request in which a party for pondi ng to a hel d <Communrcat rom s

undeci ded. 16 30. (New) A nethod
according to clai 29 mi?t t d‘mﬁ hel d
comuni cati on Ehs Onse t gggﬁ nnen% M i\ %om%%] %Pta st at gﬁv\lgere
the terninal II% F@ﬁ'ﬁ%#‘?ﬁn PEABSC Rt T csha fe swlteh comsand ot hod
accor di ng. to’E‘F& cregpyinal; yayts ctq |’|’?§P§’P9pt8epé%t§e]tq1e hol d request
fromthe fi rméﬂstw imae statesyhere rthes hermingl siepsyitohad €xomhe
channel sw t cihec eoninodl tchddmelsecond ext ensi on 32. (New) A nethod

according to claim?29, wherein said transmtting step transmts the channel
swi tch command thhgygt‘l“éﬂj’aﬂ Qpb.bggtus 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 bolding means for holding the commmication.

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 terxminals are switched from the control
channel.

29. (New) A method for controlling a communication
performad 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 xesponding to a held

communication is undecided.
J g




33. (New) A nethod according to claim?29, further conpris n@E'?WVé‘f”%‘bgsﬁFET
‘receiving a hold response fromthe termnal in a sate in i ch %w
is switched; and restarting a hel dgconmuni cati on. Date 3

met hod according to claim?29, further conprising the step of Tnstructing a

term nal other than the term nal which responded to the held conmunication
so as to wait vg@. tmeﬁpmrﬂtmhaaﬂebrdmg to ﬁaiﬁl\lﬂw) n@héﬂﬂmehheccordl ng

to claim 2%&& g falageto %%&%ahﬁeté Lati on
36. (Ne d I h
comn(andwl)srte\r;?ﬂ?gﬁ 3 e . apg c‘t’ ep‘ﬁléf‘sg £t %Q?Egp ur |ty of

term nal s visrmipal, *h a state where the

plurality of term naI S are SWI tched fromthe control channel .
31. (New) A method according to claim 29, wherein said

detecting step detects the hold request from the first
aextension, and

said transmitting step transmits the channel switch
command to the second extension.

32. (New) A method according to claim 29, wherein said
transnitting step transmits the channel switch command through
3 radlo line.

33. (New) A method according to claim 29, Ifurther
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 accoxding to claim 29, further
compriging 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, wherain 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.

(T



