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Abstract f the Disclosure

This invention enables the key telephone system to send a
busy tone to a party calling on a mailn extension number when a
telephone call to the maln extension number 1s received when a
pseudo extension number 1s 1n use.

The receiving mode is memorized 1n the memory of the main
unit. When a telephone call to the main extension number 1s
received when the pseudo extension number is in use, a busy tone
can be sent to the calling party on the main extension number.
According to this invention, the calling party thus knows

that the key telephone set, which 1s the destination of his call,

1s busy.



CA 02231892 1998-03-12

SPECIFICATION

Title of the Invention

Key Telephone System

Background of the Invention

|

1. Field of the Invention

This invention relates to the control of a telephone call

received from a third person during a telephone call.

2. Description of the Related Art

In a key tetl.ephone system, a key telephone set is assigned
a main extension ﬁumber and a pséﬁdo extension number. Here, the
pseudo extension number is the number assigned to the main
extension without a physical accommodation position and a key
telephone set. For example, the main extension number of No.200
is assigned to a key telephone set, as well as the pseudo extension
numbers such as No.500 and No.501. These the pseudo extension
numbers are also assigned to other key telephone sets. Although
the user of this key telephone set can usually talk over the
telephone by using the main extension number of No.200, he can
also talk over the telephone by using the pseudo extension numbers
of No.500 or No.501.

Next, the call process using the main extension number of
a conventional key telephone system is explained. If a telephone
call to the main extension number is received in the key telephone
system, the destination of the telephone call is determined by
analyzing the telephone call basedon the extension number. NeXt,

the 'key telephone system judges whether the key telephone set
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of the main extension number is busy by using the extension number.
If the key telephone set c¢f this main extension number 1s not
busy, a ring-back tone is sent to the caller. On the other hand,
if the key telephone set of the main extension number 1s busy,
a busy tone is sent to the caller. Therefore, when the main
extension No.200 on the key telephone set 1s busy, and a telephone
call to that extension is received from an other caller, a busy
tone is sent to that caller.

The caller then knows that the key telephone set, which 1is
the destination, is busy, and will hang up the telephone.

On the other hand, if a telephone call to the main extension
number is received from an other caller when the key telephone
set is utilizing o}ne of the pseudo—extensions, for example pseudo
extension number of No.500, the key telephone system judges that
the key telephone set is not busy because the extension of No.200
is idle. The key telephone system thus makes the key telephone
set ring.

However, because the key telephone set 1s busy through use
of the pseudo extension number No.500 at this time, the user of
the key telephone set canrot answer the telephone call coming
in on main extension number No.200. The key telephone set thus
continues toring. For this reason, the user of the key telephone
set cannot continue the telephone call on the pseudo extension
number calmly. Moreover, since the caller does not understand

that the key telephone set is busy, he wastes time waiting for

someone to answer the phone.

Summary of the Invention

LS

Accordingly, it is an object of the present 1invention to



CA 02231892 1998-03-12

provide an improved key telephone system which allows the user
to suitably dispose of calls coming in on the main extension when
he is talking on the pseudo-extension of the key telephone set.

According to the present invention, the foregocing object,
among others, are achieved by providing a key telephone system
comprising: (a)a key telephone set to which is assigned a mailn
extension number and a pseudo extension number; (b)a means for
sending a busy tone to a calling party using the main extension
number when the key telephone set 1is busy using the pseudo
extenslion number.

According to another aspect of the present invention, the
above-stated objects are achieved by providing a key telephone
system comprisiné:(a)a Key teléphohe set to which l1s assigned
a main extension number and a pseudo extension number; (b)a means
for sending a voicemessage toacalling partyon themainextension
number when the key telephone set is busy on pseudo eXxtension
number, if data for sending é voice message 1s set 1n memory
established in the key telephone system; (c)a means for setting
data for sending voice message 1n the memory.

According to yet another aspect of the present invention,
the above-stated objects are achieved by providing a key telephone
system comprising:{(a)a key telephone set to which 1s assigned
a main extension number and a pseudo extension number; (b)a
recorder for recording a message of a calling party on the main
extension number when the key telephone set is busy on the pseudo
extension number, if data for recording the message of the calling
party is set inmemory established in the key telephone system; (c)a

means for setting data for recording the message of the caller

party in the memory.
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According to yet anofther aspect of the present invention,
the above-stated objects are achieved by providing a key telephone
system comprising: (a)a key telephone set to which is assigned
a maln extension number and a pseudo extension number; (b)an
indicatcr for indicating whether data for sending a busy tone
should be sent to a calling party on the main extension number
when the key telephone set is busy on the pseudo extension number
15 set.

According to yet another aspect of the present invention,
the above-stated objects are achieved by providing a key telephone
system comprising: (a)a key telephone set to which is assigned
a main extension number and a pseudo extension number:; (b)é means
for sendlng a busy tone to a calling party on the main extension
number when the key telephone set is busy on the pseudo extension
number; (c)an indicator for indicating that a telephone call is
received.

According to yet another aspect of the present invention,
the above-stated objects are achieved by providing a key telephone
system comprising: (a)a key telephone set to which is assigned
a main extension number and a pseudo extension number; (b)a means
for sending a busy tone to a calling party on the main extension
number when the key telephone set is busy on the pseudo extension
number, 1f data for sending busy tone is set in memory established
inthe key telephone system; (c)ameans for settingdata for sending
a busy tone for every telephone number of the caller party in
the memory.

According to yet another aspect of the present invention,

the above-stated objects are achieved by providing a key telephone

system comprising: (a)a key telephone set to which is assigned
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a main extension number and a pseudo extension number; (b)a means
for sending a busy tone to a calling party on the main extension
number when the key telephone set is busy on the pseudo extension
number, if data for sending a busy tone is set inmemory established
in the key telephone system; (c)ameans for setting data for sending
busy tone for every telephone number of the calling party 1n the
memory, and for setting a priority of the telephone number in
the memory.

According to yet another aspect of the present inventlon,
the above-stated objects are achieved by providing a process for
receiving a telephone call to amain extension number and a pseudo
extension number in a key telephone system, comprising: (a) a first

step for judging whether the main extension number which is the

-

- p—

destination of the telephone call is idle, and if the extension
number is busy, a busy tone is sent to the calling party; (b)a
second step for judging whether data is set for sending a busy
tone when the key telephone set of the main extension number 1s
busy, and if the data 1s set, a busy tone is sent to the calling
party without ringing.

Other objects, features, and advantages of the present
invention will become apparent from the focllowing detailed
description. It should be urderstood, however, that the detailed
description and specific ekamples, while indicating preferred
embodiments of the invention, are given by way of 1llustration
only, since various changes and modifications within the spirit
and scope of the invention will become apparent to those skilled

in the art from this detailed description.

Brief Description of the Drawings
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A more complete application of the present invention and
many of its attendant advantages will be readily obtained by

reference to the following detailed description considered in

connection with the accompanying drawings,

1n which:

Figure 1 is a block diagram of a key telephone system of

the present

invention;:

Figure 2 1s a plan view of a key telephone set;

Figure

3 1s a flow chart 1llustrating the operation for

setting a Receiving mode of a key telephone set to a main unit;

Figure
recelving a
Figure
Figure
recelving a
Figure
Figure
recelving a
Figure
the present
Figure
receliving a
Figure
receliving a
Figure
Figure
Figure
the present
Figure

the present

4 1s a flow chart 1illustrating the operation for
telephone call of a key telephone system;

5 1s a plan view of a key telephone set;

6 i§ a flow chart.illustrating the operation for
telephone call of a key telephone system;

7 is a plan view of a key telephone set;

8 1s a flow chart illustrating the operation for
telephone call of a key telephone system;

9 1s a block diagram of a key telephone system of
invention;

10 1s a flow chart 1llustrating the operation for
telephone call of a key telephone system;

11 1s a flow chart 1llustrating the operation for
telephone call of a key telephone system;

12 1s a memory map used 1n a key telephone system;
13 1s a memory map used in a key telephone system;
14 1s a block diagram of a key telephone éystem of
invention;

15 1s a block diagram of a key telephone system of

invention.



CA 02231892 1998-03-12

Figure 16 is a block diagram of a key telephone system of

the present invention.

Detailed Description of the Preferred Embodiments

The preferred embodiments of the present invention are
described as follows with reference to the above-mentioned
figures.

A block diagram of a key telephone system of the first
embodiment of the present invention is shown in Fig.l. A main
unit 1 controls telephone calls to an analog line network 2, a
digital key telephone set (DKT) 3, and a standard line telephone
set (SLT) 4, herein the DKT 3 and SLT 4 are connected to the main
unit 1. The main‘zunit 1 has an office line unit 11 connected to
the analog line network 2; an extension line unit 12 connected
to the DKT 3 and controls the DKT 3; a standard telephone unit
13 connected to the SLT 4 and controls the SLT 4; a control unit
14 for controlling the whole of the main unit 1; a data highway
15 for sending control data between every above-mentioned unit;
and a PCM highway 16 for sending voice data between every
above-mentioned unit. The control unit 14 has an one chip
micro-computer 141 for analyzing control data sent from the data
highway 15; a 16-bit micro-computer 142 for controlling a
telephone call based on analysis of the one chip micro-computer
141 and for performing process concerned with the telephone call;
a ROM 143 for memorizing the program of the 16-bit micro-computer
142: a RAM 144 for memorizing various data required for the
processing operation; a time switch circuit 146 for exchanging
office uriit 11, an extension line unit 12 and a standard telephone

unit 13 with control unit 14 by using PCM highway 16; a tone



CA 02231892 1998-03-12

generator 147 for generating various tone signals; and a
conference circuit 148 for holding a conference by a telephone.

Figure 2 is a plan view of DKT 3 shown in Figure 1. DKT 3

has a plurality of flexible keys 31lc~31lh to which are assigned
various extension numbers, a dial pad 32, a display 33 for

indicating various information, and a handset 34, wherein the

display 33 can be LCD. Here, pseudo extension numbers No.504

~500 are assigned to flexible keys 31c~31g, and extension number

No.200 of DKT 3 is assigned to flexible key 3lh.

The action of the key telephone system of the present
invention is explained as follows.

First, a receiving mode for receiving a telephone call on
the main extensio‘ﬁ number when DKT3 is busy on the pseudo extension
number is set on main unit 1. Where the receiving mode has two
modes, the first mode is the BT mode for sending a busy tone to
a third party, and the second mode is the RBT mode for sending
a ring-back tone to a third party when the call from the third
party is received on the main extension number while the pseudo
extension number is in use. Therefore, DKT3 sends a request for
setting the receiving mode to the one-chip micro-computer 141
through the main extension line unit 12 and data highway 15. When
the one-chip micro-computer 141 receives the request, the l16-bit
micro-computer 142 begins to set the receiving mode to RAM 144,
and according to input data from DKT 3, RAM 144 memorizes the
receiving mode of DKT 3.

Figure 3 is a flow chart illustrating the operation for
setting the receiving mode of the key telephone set. First, the
16-bit micro-computer 142 decides whether the function mode for

setting the receiving mode is set or not (STEP 301). 1If the
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function mode is not set, the operation ends. O0On the other hand,
1f the function mode 1s set, the l16-bit micro~-computer 142 decides
whether the recelving mode 1s BT mode for sending a busy tone
to the third party on the extension number, or RBT mode for sending
a ring-back tone to the third party (STEP 302). 1If the receiving
mode i1s BT mode, the 1l6-bit micro-computer 142 sets the BT mode
of DKT3 on RAM 144 (STEP 303). If the receiving mode 1s RBT mode,
the lé6-bit micro-computer 142 sets the RBT mode of DKT3 on RAM
144 (STEP 304). After the BT mode 1s set on RAM 144, the main
unit 1 sends a busy tone to the third party when the call from
the third party i1is received on the main extension number No.200,
while the pseudo extenslon number 1s 1n use. After the RBT mode
1s set on RAM 144;, the main unit 1 sends a ring-back tone to the
third party and make DKT 3 ring when the call from the third party
l1s received on the main extension number No.200 while the pseudo
extension number 1s 1n use.

Figure 4 is a flow chart 1llustrating the operation of
control unit 14 for receiving a telephone call. When a telephone
call is received from office line unit 11, extension line unit
12, or standard telephone unit 13, the one-chip micro-computer
141 analyzes the telephone call and connects with the 16-bit
micro—-computer 142 (STEP 401). Next, the l1l6-bit micro-computer
142 searches for the destination of the telephone call (STEP 402).
In Case 1, a destination of the telephone call is DKT 3.

Next, the 1l6-bit micro-computer 142 decides whether the
extension number which 1s the destination 1s busy or not (STEP
403). If the extension number which 1s the destination is busy,

the main unit 1 sends a busy tone to the calling party (STEP 408).

If the extension number which is the destination is not busy,
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16-bit micro-computer 142 decides whether the extension number
is the main extension number No.200 of DKT 3 or not (STEP 404).
If the extension number is not the main extension number No.z200
of DKT 3 but the pseudo extension number (for example, No.5>01),
the main tnit 1 sends a ring—-back tone to the calling party (STEP
407). If the extensionnumber is themainextension number No.Z200,
the 16-bit micro-computer 142 decides whether DKT 3, which 1is
the destination, is busy using the pseudo extension number Or
not (STEP 405). If DKT 3 which is the destination, is busy using
the pseudo extension number, the receiving mode on RAM 144 is
referred to(STEP 406). If the receiving mode is BT mode, the l6-
bit micro-computer 142 sends a busy tone from the tone genérator
147 to the calliriig party through the time swit_g_:h circuit 146 and
the PCM highway 16 (and office line unit 11, for example) (STEP
408). On the other hand, 1f the receiVing mode i1s in RBT mode,
the 16-bit micro-computer 142 sends a ring-back tone from the
tone generator 147 to the calling party through the time switch
circuit 146 and the PCM highway 16 and makes the DKT 3 ring (STEP
407) .

According to the present invention, the main unit 1 can send
a busy tone to the calling party on the main extension number
when DKT 3 is busy on the pseudo extension number if the BT mode
is set as the receiving mcde, so that the caller on the main
extension number can immediately know that DKT 3, which 1s the
destination, is busy and take the preferred action. Furthermore,
DKT 3 is not ringing while DKT 3 1is busy, so that the user of
DKT 3 can continue the telephone call calmly.

Yet, i1f RBT mode is set as the receiving mode in the main

unit 1, the user of DKT 3 can use the conventional receiving mode,

10
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so that DKT 3 1s more flexible.

Fig.51is aplanviewof the key telephone set (DKT) 3 according
to the second embodiment of the 1invention. It differs from
embodiment 1 1n that DKT 3 shown in Fig.5 has a changing key 35
for changing the receiving mode, but the other elements of DKT
3 shown in F1g.5 are the same as embodiment 1. And, the elements
of the main unit 1 are the same.

The action of the key telephone system of the present
embodiment is explained as follows, referring to Fig.6 which is
a flow chart.

When a televphone call 1s received from office line unit 11,
extension line urfit 12, or standardtelephone unit 13, the one-
chip micro-computer 141 analyzes the telephone call and connects
with 16-bit micro-computer 142 (STEP 601). Next, the 16-bit
micro—-computer 142 searches for the destination of the telephone
call (STEP o602). In embodiment 2, the destination of the
telephone call 1s DKT 3.

Next, the 1l6-bit micro-computer 142 decides whether the
eXxtension number which is the destination 1s busy or not (STEP
603). If the extension number which 1s the destination 1s busy,
the main unit 1 sends a busy tone to the calling party (STEP 608).
If the extension number which i1s the destination is not busy,
the 16-bit micro-computer 142 decides whether the extension
number 1s the main extensicn number No0.200 of DKT 3 or not (STEP
604) . If the extension number is not the main extension number
No.200 of DKT 3 but the pseudo extension number (for example,

No.501), the main unit 1 sends a ring-back tone to the caller

side (STEP 607). If the extension number is the main extension

11
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number No.200, the 16-bit micro-computer 142 decides whether the
DKT 3 which is the destination is busy using the pseudo extension
number or not (STEP 605). If the DKT 3 which is the destination
is busy using the pseudo extension number, the l6-bit micro-
computer 142 decides whether the changing key 35 is on or off
(STEP 606). If the changing key 35 is on, the 16-bit micro-
computer 142 sends a busy tone from the tone generator 147 to
the calling party through the time switch circuilt 146 and PCM
highway 16 (and office line unit 11, for example) (STEP 608).
On the other hand, if the changing key 35 is off, the 16-bit
micro-computer 142 sends a ring-back tone from the tone generator
147 to the DKT 3 through the time switch circuit 146 and PCM highway '
16 (STEP 607).

Acccrding to the present embodiment, the main unit 1 can
send a busy tone to the calling party on the main extension number

when DKT 3 is busy on the pseudo extension number 1f the changing
key 35 is on. Then, the caller on the main extension number can
immediately know that DKT 3, which is the destination, 1s busy
and take the preferred action. 1In addition, the operation of the
changing key 35 is performed beforehand, so that after the main
extension number of DKT 3 is received, when a second telephone
call in communicating with a first telephone call on the pseudo
extensior. number comes in, the receiving mode does not change

although the user of DKT 3 pushes the changing key 35.

Fig.7 isaplanviewof the key telephone set (DKT) 3 according
to the third embodiment c¢f the invention. It differs from
embodiment 1 in that the DKT 3 shown in Fig.7 has a switching

key 36 for switching the receiving mode, but other elements of

12
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DKT 3 shown in Fig.7 are the same as embodiment 1. And, the

elements of main unit 1 are the same.

The action of the key telephone system o©of the present
embodiment is explained as follows, referring to Fi1g.8 which 1s
a flow chart.

When a telephone call 1s received from office line unit 11,
extension line unit 12, or standard telephone unit 13, the one-
chip micro-computer 141 analyzes the telephone call and connects
‘with the 16-bit micro-computer 142 (STEP 801l). Next, the 1l6-
bit micro-computer 142 searches for the destination of the
telephones call (STEP 80Z2). In embodiment 3, the destination of
the telephone call 1is DKT 3.

.Next, the f6—bit micro-computer 142 dé;;des whether the
extension number which 1s the destination 1s busy or not (STEP
803). If the extension number which 1s the destination 1s busy,
main unit 1 sends a busy tone to the calling party (STEP 807).
If the extension number which 1s the destination 1s not busy,
the 16-bit micro-computer 142 sends a ring-back tone tothe calling
party (STEP 804).

At STEP 804, if the state of the telephone call changes when
the 16-bit micro-computer 142 sends a ring-back tone to the calling
party, for example, if the caller hangs up the telephone call
or the handset 34 of the DKT 3 1s off the hook, the operation
is ended (STEP 805). If the state of the telephone call does not
change, the 16-bit micro-computer 142 decides whether the
switching key 36 is pushed or not (STEP 806). If the switching
key 36 is not pushed, the operation goes to STEP 804. If the

switching key 36 is pushed, the operation goes to STEP 807. That

1s, the 16-bit micro-computer 142 stops sendilng a ring-back tone,

13
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and begins sending busy-tone.

At STEP 807, the 16-bit micro-computer 142 decides whether
or not the caller has hung up the telephone (STEP 808). If the
caller hangs up the telephone, the operation 1is ended; and 1f
the caller does not hang up the telephone, the operation goes
to STEP 807.

According to the present invention, main unit 1 can stop
sending a ring-back tone and begin sending a busy tone to the
calling party by the main extension number when DKT 3 1s busy
on the pseudo extension number if switching key 36 1s pushed,
so that the first telephone call of the user of DKT 3 1s not
disturbed by the ringing of the second telephone call, prociucing
1s the same effect as in embodiment 1.

In addition, the receiving mode, which 1s RBT mode or BT
mode, may be displayed on display 33 according to whether the
switching key 36 is pushed when a second telephone call is received
when the pseudo extension number 1s in use. For example, the
receiving mode is displayed by a letter. Thereto, the selected
mode may be made known by blinking the lights of the LED etc.
of the luminescent element included i1n the change key 36.

Moreover, after the receiving mode 1s switched to the BT
mode by pushing the switching key 36 during a telephone call using
the pseudo extension number, the active receiving mode may be
memorized on the RAM 144 and the receiving mode of subsequent
telephone calls may become a BT mode automatically.

Moreover, even if the switching key 36 1s pushed during a
first telephone call on the pseudo extension number when a second
telephone call is received, the 16-bit micro-computer 142 detects

it and may reserve the receiving mode of the switching key 36

14
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on the RAM 144 and may keep the present receiving mode. The next
time, 1f a second telephone call i1is received when the pseudo
extension number 1s 1n use, the 16-bit micro-computer 142 may
check the receiving mode on the RAM 144 and may send a busy tone
to the calling party of the second telephone call i1nstead of a
ring-pback tone. In this case, 1f the switching key 36 is pushed
during a first telephone cell using the pseudo extension number
except when a second telephone call 1s received, the lo-bit
micro-computer 142 detects 1t and may erase the present receiving
mode and set the new receiving mode on RAM 144. After that, if
a second telephone call 1s received when the pseudo extension
number 1s 1n usé, the 1l6-bit micro-computer may send a'ring~

back tone to theﬁcalling party of the second telephone call.

Figure 9 1s a block diagram of a key telephone system
according to a fourth embodiment of the present invention. 1In
embodiment 4, a volce message apparatus 5 1s connected to standard
telephone unit 13, 1nsteadof aSLT 4. And the DKT 3 has a switching
key 36 for switching the receiving mode, the same as the DKT 3
shown in Fig.7.

The action of the key telephone system of the present
embodiment 1s explained as follows, referring to Fig.1l0 which

is a flow chart.

The operation of STEPS 101~106 and STEPS 108 shown in Fig.10

are the same as the operation of STEPS 801~806 and STEPS 808 shown

in Fig.8. But the operation of STEP 107 shown 1in Fig.10 differs
from the operation of STEP 807 shown i1n Fig.8. When a second

telephone call 1s received from a second calling party when the

pseudo extension number is in use, the 16-bit micro-computer 142

1o
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1n control unit 14 shown in Fig.9 connects the standard telephone
unit 13 with the second calling party through PCM highway 16 by
using the time switch circuit 146, and sends starting data through

data highway 15 for starting the voice message apparatus 5 (STEP

107) . A volce message 1s then sent from the voice message
apparatus 5 to the second calling party. For example, the voice
message can say This telephone is busy. Please nang up and call

back later

According to the present embodiment, the main unit 1 can
stop sending a ring-back tone and begin sending a busy tone to
the calling party using the main extension number when the DKT
3 1s busy using the pseudo extension number if the switching key
36 1s pushed, so that the condition of DKT 3 is told to the second
calling party, and the user of DKT 3 is not disturbed by the ringing
O0f the second telephone call, thus producing the same effect as
1n embodiment 1.

Inaddition, the above-mentioned variant which stops ringing
the DKT 3 and sends the voice message to the calling party saying
that DKT 3 is busy is similarly applied to embodiment 1 and
embodiment 2, producing is the same effect.

Furthermore, it not only sends voice message, but may be
further programmed constitute so that a caller's message can be
recorded. Several methods are contemplated for recording volce
elther digitally or in analog. For example, magnetic media, such

as disks or tapes, optical media, or solid state memorles may

record volice data.

The Zifth embodiment includes the same elements as the Key

telephone system shown in Fig.1 and Fig.2, but the fifth embodiment

16
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uses a different method of setting the receiving mode. The
receiving mode of DKT 3 1s switched by inputting a special number,
though it is switched by pushing switching key 36 1n embodiment
3.

The action of the key telephone system of the fifth
embodiment is explained as follows, referring to Fig.1ll which
1s a flow chart.

When a telephone call is received from the office line unit
11, on extension line unit 12 or the standard telephone unit 13,
the one-chip micro-computer 141 analyzes the telephone call and
connects with the 16-bit micro-computer 142 (STEP 111). Next,
the 16-bit micro-computer 142 searches Ifor the destination of
the telephone cal‘i (STEP 112) . in embodiment 5,_ the destination
of the telephone call is DKT 3, and the telephone number of the
calling party is displayed on the display 33 (STEP 113}.

Next, the 16-bit micro-computer 142 decides whether the
extension number which is the destination 1s busy or not (STEP
114). If the extension number which is the destination 1s busy,
the main unit 1 sends a busy tone to the calling party (STEP 118).
If the extension number which is the destination 1s not busy,
the 16-bit micro-computer 142 sends a ring-back tone to the caller
party (STEP 1195).

At STEP 115, if the state of the telephone call changes when
the 16-bit micro-computer 142 sends the ring-back tone to the
calling party, i.e., 1f the caller hangs up the telephone call
or the handset 34 of DKT 3 1s off-hook, the operation ends (STEP
116). If the state of the telephone call does not change, the
16-bit micro-computer 142 decides whether the special number has

been programmed or not (STEP 117). 1If the special number has not
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been programmed, the operation goes to STEP 115. And 1f the
special number has been programmed, the operation goes to STEP
118. That is, the 1l6-bit micro-computer 142 stops sending the
ring-back tone, and begins sending the busy-tone.

At STEP 118, the lo-bit micro-computer 142 decides whether
the caller has hung up the telephone call or not (STEP 119). If
the caller hangs up the telephone call, the operation ends; 1if
the caller does not hang up the telephone call, the operation
-goes to STEP 118.

According to the present embodiment, the main unit 1 can
stop sending a ring-back tone and begin sending a busy tone to
the calling part:'y' on the main eth'ension number when DKT 3 j:s busy
on the pseudo ext‘;ension numbér if the special number 1s inputted,
so that the user of DKT 3 is not disturbed by the ringing of the
second telephone call, thus producing the same effect as 1in
embodiment 1.

In addition, the receiving mode, which 1s the RBT mode or
BT mode, may be displayed on the display 33 according to the special
number when a second telephone call is received when the pseudo
extension number 1s 1n use.

Moreover, after the receiving mode 1s switched to a BT mode
by inputting the special number during a telephone call on the
pseudo extension number, the present receiving mode may be
memorized on RAM 144 and the receiving mode of any subseqgquent
telephone call from the same caller may become BT mode
automatically.

Moreover, even 1f the special number 1s programmed during

a first telephone call using the pseudo extension number when

a second telephone call 1s received, the l6-bit micro-computer
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142 detects it and may reserve the receiving mode on RAM 144 and
may keep the present receiving mode. Subsequently, 1f a second
telephone call is received when the pseudo extension number 1s
in use, the 16-bit micro-computer 142 may check the receiving
mode on RAM 144 and may return a busy tone to the second calling
party instead of a ring-back tone. 1In this case, 1f the special
number is programmed when the pseudo extension number 1s 1n use
and no second telephone call is received, the 16-bit micro-
computer 142 detects it and may erase the present receiving mode
and set the new receiving mode on RAM 144. After that, 1f a second
telephone call is received when the pseudo extension number 1s
in use, the 16-—bj‘.:t micro-ccmputer 142 may send a ring-back tone

to a calling party of the second telephone call.

The sixth embodiment includes the same element as the key
telephone system shown in Fig.1l and Fig.2, but the sixth embodiment
uses a different method of setting the receiving mode. In the
above-mentioned embodiment, the receiving mode of DKT 3 1s set
as BT mode or RBT mode, irrespective of who is the caller.

Figure 12 illustrates a memory map stored on RAM 144. The
receiving mode is set according to the telephone number of a
calling party beforehand. For example, the RBT mode 1is set for
caller A, the BT mode is set for caller B and caller C, as shown
in Fig.12. When DKT 3 receives a telephone call of a second
calling party, when it is already in use, this memory map 1s
referred to and the DKT 3 is made to ring if the second calling
party is caller A, but the DKT 3 is not made to ring and busy
tone is sent to the second calling party if the second calling

party 1s caller B or C.
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According to the present embodiment, only the telephone call
from a party to whom the user has assigned priority, such as an

important customer can be received, and unnecessary calls can

be eliminated.

Inaddition, although in this embodiment, the caller’s number

in either the RBT or BT modes may be registered into the memory

map of RAM144, this embodiment can also function according to

the memory map.

The seventh embodiment 1s a variant of the sixth embodiment.
A priority 1s assigned to every telephone number of a calling
party'forwhicmlthe RBT mode 1is set, so that the receiving mode
can be set accofaing to the telephone number.

Figure 13 1liustrates a memory map memorized in RAM 144,
For example, caller A 1s set on RBT mode and given the first
priority, caller side B is set on RBT mode and given the second
priority, caller Cis set on RBT mode and given the third priority.
If a telephone call to DKT 3 1s received, this memory map shown
inFig.l31isreferredto. DKT3will ringonlyif DKT 3 is receiving
the telephone call from caller A or B or C, DKT 3 is rung; but
if DKT 3 receives a telephone call from another caller, DKT 3
will not ring and a busy tone will be sent to the calling party.
Here, when the second telephone call from caller C is received
on the main extension number when the pseudo extension number
is 1n use, the priority of caller C is compared with the priority
of caller B. 1In this case, the priority of caller B is higher

than the priority of caller C, and a busy tone is sent to caller

C .

Moreover, when the second telephone call from caller A is
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received on the main extension number when the pseudo extension
number is in use, the priority of caller A is compared with the
priority of caller B. 1In this case, the priority of caller A 1s
higher than the priority cf caller B, and DKT 3 wlill ring.
According to the present embodiment, the user of DKT 3 can

select the caller and suitably dispose of the call according to

the priority of the caller.

Fig.14 is a block diagram of a key telephone system according
to an eighth embodiment of the present invention. Except that
maintenance terminal 150 is connected to I/0O interface unit 17,
1t is the same as';the key telephone system shown 1in Fig.l.' That
ié, the receiving‘;mode is set by the input means of the maintenance
terminal 150, which is connected to the main unit 1 1in this
embodiment, although the receiving mode is set by the DKT 3 in
the above-mentioned embodiments. Since the other operations are
the same as that of the above-mentioned embodiments, we omit
explanation.

According to the present embodiment, set-up of the receiving

mode for every DKT 3 can be performed at the same time.

Figure 15 is a block diagram of a key telephone system
according to a ninth embodiment of the present invention. A side
from the fact that a personal computer PC 1is connected to DKT
3, it is the same as the key teléphone system shown 1in Fig.l.
A personal computer PC can send and recelive data to and from the
control unit 14 despite telephone calls received by the DKT 3.

That is, the receiving mode is set by the personal computer PC

a

which is connected to DKT 3 in this embodiment, although the
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receiving mode is set by DKT 3 in the above-mentioned embodiments

1~ 7 . Since other operations are the same as that of the

above-mentioned embodiments, we omit explanation.

Personal computer PC may be connected by using analog line

network as shown in Fig.16.

According to the present embodiment, the recelving mode for

every DKT 3 can be set by a personal computer PC.

22
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CLAIMS

1. A key telephone system having a plurality of key telephone sets,
comprising:
at least one key telephone set that has an extension number
which Is assigned to the at least one key telephone and a pseudo extension
number which i1s shared with the other key telephone sets; and
a tone generator for sending a busy tone to a third party, when

the key telephone set using the pseudo extension number receives a call from

the third party on the extension number.

2. A key telephone system as claimed in claim 1, further comprising:

a maintenance terminal for inputting data to send the busy tone

in a memory of the key telephone system.

3. A key telephone system as claimed in claim 1, further comprising:
an inputting means in the key telephone set for inputting data to

send the busy tone in a memory of the key telephone system.

4. A key telephone system as claimed in claim 1, further comprising:

a terminal connected to the key telephone set for inputting data

to send the busy tone In a memory of the key telephone system.

b. A key telephone system as claimed in claim 1, further comprising:
a setting means for setting data for sending the busy tone in a

memory, before receiving the call from the third party.

6. A key telephone system as claimed in claim 1, further comprising:
a setting means for setting data for sending the busy tone in a

memory, when the call from the third party is received.

7. A key telephone system having a plurality of key telephone sets,

comprising:
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at least one key telephone set which has an extension number
which is assigned to the at least one key telephone and a pseudo extension
number which is shared with the other key telephone sets;

a voice message means for sending a voice message to a third
party, when the key telephone set using the pseudo extension number receives
a call from the third party on the extension number; and

a setting means for setting data for sending the voice message In

a memory in the key telephone system.

8. A key telephone system as claimed in claim 7, wherein the setting
means for setting data for sending the voice message in the memory, before

the call from the third party is received.

9. A key telephone system as claimed in claim 7, wherein the setting
means for setting data for sending the voice message in the memory, when the
key telephone set using the pseudo extension number receives the call from

the third party on the extension number.

10. A key telephone system having a plurality of key telephone sets,

comprising:

at least one key telephone set which has an extension number
which is assigned to the at least one key telephone and a pseudo extension
number which is shared with the other key telephone sets;

a recorder for recording a message of a third party, when the key
telephone set using the pseudo extension number receives a call from the third
party on the extension number; and

a setting means for setting data for recording the message of the

third party.

11. A key telephone system as claimed in claim 10, wherein the
setting means for setting data for recording the message of the third party,

before the call from the third party is received.
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12. A key telephone system as claimed in claim 10, wherein the
setting means for setting data for recording the message of the third party,

when the call from the third party is received.

13. A key telephone system having a plurality of key telephone sets,
comprising:
at least one key telephone set which has an extension number
which is assigned to the at least one key telephone and a pseudo extension
number which is shared with the other key telephone sets; and
an indicator for indicating whether data, for sending a busy tone
to a third party when the key telephone set using the pseudo extension number

receives a call from the third party on the extension number, is set.

14. A key telephone system as claimed in claim 13, wherein the data

is set by a letter.

19. A key telephone system as claimed in claim 13, wherein the data
Is set by light.

16. A key telephone system having a plurality of key telephone sets,
comprising:

at least one key telephone set which has an extension number
which is assigned to the at least one key telephone and a pseudo extension
number which is shared with the other key telephone sets;

a tone generator for sending a busy tone to a third party, when
the key telephone set using the pseudo extension number receives a call from
the third party on the extension number; and

an indicator for indicating that the call is received.

17. A key telephone system as claimed in claim 16, wherein the

indicator indicates the telephone number of the third party.

18. A key telephone system having a plurality of key telephone sets.

comprising:
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at least one key telephone set which has an extension number
which is assigned to the at least one key telephone and a pseudo extension
number which is shared with the other key telephone sets;

a tone generator for sending a busy tone to a third party, when
the key telephone set using the pseudo extension number receives a call from
the third party on the extension number; and

a setting means for setting data for sending the busy tone for a

plurality of telephone numbers of a plurality of the third parties in a memory.

19. A key telephone system having a plurality of key telephone sets,
comprising:

at least one key telephone set which has an extension number
which is assigned to the at least one key telephone and a pseudo extension
number which is shared with the other key telephone sets;

a tone generator for sending a busy tone to a third party, when
the key telephone set using the pseudo extension number receives a call from
the third party on the extension number; and

a setting means for setting a priority of telephone numbers of

calling parties in a memory.

20. A key telephone system having a plurality of key telephone sets,
comprising:
at least one key telephone set which has a plurality of telephone

numbers;

a tone generator for sending a busy tone to a third party, when
the key telephone set using a first telephone number receives a call from the
third party on a second telephone number; and

a setting means which is included in the at least one key

telephone set, for setting data to send the busy tone in a memory.

21. A key telephone system as claimed in claim 20, wherein the
setting means for setting data to send the busy tone in a memory, before the

call from the third party is received.
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22. A key telephone system as claimed in claim 20, wherein the
setting means for setting data to send the busy tone in a memory, when the
key telephone set using the pseudo extension number receives the call from

the third party on the extension number.

23. A process for receiving a telephone call on either an extension

number or a pseudo extension number in a key telephone system, comprising:

first step for judging whether the extension number which is a

destination of the telephone call is idle, and if the extension number is busy,
sending a busy tone to a calling party of the telephone call: and

second step for judging whether the pseudo extension number is

busy, sending the busy tone to the calling party.

24. A key telephone system having a plurality of key telephone sets,
comprising:

at least one key telephone set which has a plurality of telephone
numbers;

a tone generator for sending a busy tone to a third party, when
the key telephone set using a first telephone number receives a call from the
third party on a second telephone number: and

a setting means for setting data to send the busy tone in a

memory.

25. A key telephone system as claimed in claim 24, wherein the

setting means is included in a maintenance terminal which is connected to a

main unit.

26. A key telephone system as claimed in claim 24, wherein the

setting means is included in a personal computer which is connected to a main

unit.

27. A key telephone system as claimed in claim 24, wherein the

setting means is included in a personal computer which is connected to a main

unit through a line network.
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28. A key telephone system having a plurality of key telephone sets,
comprising:
at least One key telephone set which has a plurality of telephone
numbers;
a switch for deciding whether the key telephone system sends a
busy tone to a third party when the key telephone set using a first telephone
number receives a call from the third party on a second telephone number; and

a tone generator for sending the busy tone to a third party.

29. A key telephone system as claimed in claim 28, wherein the

switch is included in a maintenance terminal which is connected to a main unit.

30. A key telephone system as claimed in claim 28, wherein the

switch is included in a personal computer which is connected to a main unit.

31. A key telephone system as claimed in claim 28, wherein the

switch is included in a personal computer which is connected to a main unit

through a line network.




CA 02231892 1998-03-12

-'1 Main unit
{1 Office line unit 2

Time S/oT
- assigher (GA) [~

12 Extension line unit

U chip micro-compitery Ping-pong

transfer LS1
Time Slot B

aS>;ger (GA) -
| .//a Stankard telephone unit

Ll chip micro-computer l

N
N7
=
i

ety Wod

— N
d°e
Tlme 3loT Codec
— assigner (GA) -=1-- 8
fal
{fmtra/ amt
116 bre gem’mtorl - /47 4.1 '
Cmfeh.nce 1 chip
Clrcmt I c;rcwt MiCro- compiter
) Micro- compzrter bus - ¢
74-4 ‘ 4.3 | 742
- [6 bits
f QOM micko-Compiter

Fig. |



CA 02231892 1998-03-12

3 Key Telephone set

I i

34 Hand set
ABC| {DEF 503
2 |1 =

Fig.?2

3§
31g-

3in



CA 02231892 1998-03-12

Setting function )

v, R’ece;'vizzg% 3071
\r '

_. 302
-_Busy Tore (BT ? >

! 303 304
Busy Tore (BT) I Ring-Back Tone (RBT)
End )

Fig. 3



CA 02231892 1998-03-12

Call operation
Analyze the ca// 401

Search the destinadion 402

elelephone number:
busy ?

¢ lelephone number
=The exlonsion numberZ

The receiving mode ;
busy tone ?

T

N
407

Eena’ ring-bacK toneto the caller Send busy tone to the caller

Fnd

408

Fi1g.4



CA 02231892 1998-03-12

3 Key telephone sev

R
[___ |~33 Display

004

34 Hand set — V-3¢
| Flexible
asc| [oer 503 &

Diaf

Pdd GHI JKL 502
4 5 —_1~3le

PRS| (TUVY WXY 501
7 8 S I3

o0
X # 314

.
200
Y3l
35
Changing
Key

F1qQ. O



CA 02231892 1998-03-12

Call operation

Analyze the call 601

Search the destination 992

603

o telephone number:
busy 7

e Telephone number
= The extension number ?

605

606

Changing. Key 35:
ON ?

Y
607
l%end Fin3-bacK tone to the calle 600
End
Fi1g.6



CA 02231892 1998-03-12

3 Key telephone set

N
[::33 Djsplay

34 Hand set B g
Flezible Key

AB DEF
[ [ ][] %] e
P/ld KL
5] (5] [%]
PRS TUV WXY 501
7] [5] e
‘ 500
L] L] el

200

Fig. 7



CA 02231892 1998-03-12

( Call opemt;ozD

[Sea reh the destination 802

: : 503
Je telephone number

busy ? Y
N 5‘04

e/za’ Hﬂj‘b&ﬁk tore tothe Cd//er Send b&(S] Lore Tothe m//er

: ;e state of the calf .

Fig. 8



CA 02231892 1998-03-12

1 Mair unit

-~

_11 Office line unit

Al {75

Time slot Codec
| assigher (GA) [x7=1- =8 "

/é: | — 72 Extension line unit 3 DKT

S

51

( — . ‘
3 %, Time s/t ‘
b assigner ( GA)

&
3
4N

Control unit

741
{ chip
micro- Compuler
/

| ~n2

16 bits
mictro-computer

Fig. 9



CA 02231892 1998-03-12

Call operation )

Analyze the caf/ 101

earch the destimation y~702

03
The Lelephone numbep
busy ?
¢ 14 107

Send Fing-back toreTo the ctllen dend wjce message b the ciller

04 ‘ 108
; - fang up ¢
The sm%;éz.g calf - -

N Y
706
s, (Emd
és‘Zez{/? -
Fig. 10



CA 02231892 1998-03-12

Call opemz‘/o.D
Analyze the call 711

carch the destinationy~112

Dispry the caller number }y~113

. 114
e Lelephone number: .
_ busy ? Y

N 715

/18
EW ring-back tore tothe caller nd busy tone o the caller

776 779
X Up e
he 5224:2&303‘ t}ée calf v Hang up; v

Y
- .Aﬂ7
The special )zambeﬁ —
inputted ?
Y
Fig. 11



CA 02231892 1998-03-12

Caller number
|\A: 03-3728- 0000
B 042~ 585~ AAKK
C. 03-3701- ALANL

Fig 12

Caller number

A: p3-3726-0000 | RBT
B: 042~ 585 = XXXXK RBT
C: 03-3707- ANLD RET

Fig.13



CA 02231892 1998-03-12

{ Mairunit

11 ogfice line unit Vi

| |1 chip micry-compilte i”?ega.-fea “
- ! Time Slot codec
assigher (GA)|=1-=8 ||

/é '6_ | [Z2 Extension [ine unit
l'
hJ Ricr- Pi ing- POJ’Z?
\ | {1 chip micro-conpot Trmsfcr LS1
~ & Time sfot
= E* gssigher (GA)
=3 g 777 1/3 Interface unit .
E § 50
~ [ chi zxcmwﬂPMI
F Maintenance
terming/
/A
| /Cwlfh?/ unit

% 4L5 Tone 3enemfo:l~ 147

Time Switch — Cogference | chip

Cireuil CirCUit mcro- Computer
E Micro - compuler bus
16 bits

micro- computer

4z




CA 02231892 1998-03-12

i] Main unit 5

11 Ofsice line unijt

" . | Interface
[ chip micro-compiter] _ V=1 "= '8 l’ il ine
a— Time SloT Codec
—7 dslsiglzer (GA) I

<) —
14 12 Extension line unit 30k PC
‘D mricro-Compule Fing-pong
'\rg, E’ Time s/ot it /7
A 81 essigrer (GA) Person%/u
x> = _____________] Compu
“§l % 3 Standard tefephone unit
p =)

T7 ot Codec
[:;’l'_—_llas]gf»fer (GA)[~7|=1-=8 |
/

]Zg_ Tone wem@”\‘/‘47 141

Time Switch Conference 748 { chip
Cirewit circuit micro - computer

? Micro - Computer bus

743

raq L : [ 142
[ror

/

Fi1g.15



CA 02231892 1998-03-12

:7 Main unit

_711 Office Jine unit 2 %

Time Slot
~—— lassigher (GA)

& |_____

15 12 Extension line unit 3 Dk
L\ [ | clip micro-computer] P ”3 ; 025'5 I
Time sSioT fH

13 Standard telephone unit

SLIC
iy
S el T || S -

S
=
R = assigner (GA)
=
~
3

4
Control unit
/ 40 Tone generafor]N 147 741
Time Switch C‘ofzference { chip
c:rcmt |I | circuit mi¢ro-Computer
E Micro-computer bus ¢
| 2z

16 bits
?icko-Computer

Fig 16



,_--'7 Main unit

- ~ [ Dffice line unit . 2
chip micty- '
— alog line
| Time S/t network
'*;;—_ ussigher (GA) [
12 Extension lire unit
\. _;@if’ nicrs-Com Ping-pong
&y p— transfer LS1 ___B
g L__.. R :477#!6 sfol
Xi—s | assiger (GA) - )
% ‘§ I3 Stankard telephone unit
M :',l:l@’mmwmtarqﬂa
Time Slat e} ?@
= ds’:iéneﬁ (GA) [
4 sLT
_ — (Gt
6 TN S
R || g™ 27 L 14
S 148 ¢
Time Switch (— Conference T chip
cjrvﬁ‘f et Clicuit | nicro- ﬁmpvter
) Micro- competer bus Q
- 6 bits
\"EQOM fmﬁc‘;v-cam l




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - abstract drawing

