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ABSTRACT OF THE DISCLOSURE

An apparatus and method for providing a music-on-hold service in a key
telephone system, in which a previously set one of central office line ports included
in a central office line circuit an external music-on-hold melody source. An
incoming call externally received via said central office line cirenit is connected to
the central office line port coupled to the external music-on-hold melody source
when an extension associated with the incoming call is busy, the';eby controlling
the previously recorded music-on-hold melody to be transmitted for the music-on-

hold service.
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APPARATUS AND METHOD FOR PROVIDING MUSIC-ON-HOLD

BACKGROUND OF THE INVENTION

1. Field of the [nvention
The present invention relates to a key telephone system, and more
particularly to an apparatus and method for providing a music-on-hoid (MOH)

service in a key telephone system.

2. Description of the Related Art

Generally, a key telephone system has an MOH function for providing a
service for transmitting an MOH melody, previously recorded, to an originator of
an incoming call via a melody transmitter equipped in the key telephone system
when the incoming call is conversed into a designated extension or central office
line called by the incoming call or when an extension called by the incoming call
is busy. As the originator of the incoming call hears the transmitted melody, he
can recognize the state in which the calling signal is conversed into the designated
extension or central office line or the extension is busy. By virtue of such aﬁ MOH
melody, he will perhaps experience reduced tediousness while waiting until the

called central office line or extension is connected to him.

1A
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i
In order to provide such a convenient MOH service, conventional key
telephone systems should have separate hardware such as the above mentioned
music transmitter.  In addition, it is also necessary to use separate jacks. Due to
such a hardware requirement, an increase in the costs occurs.  Furthermore, it is
required to reduce the number of subscriber's line for such an MOH service.

-

SUMMARY OF THE INVENTION

Accordingly, an object of the invention is to provide an apparatus and
methed forproviding an MOH service in a key telephone system, which are capable
of providing the MOH service without using any separate hardware such as an

MOH melody transmitter.

In accordance with one aspect, the present invention provides An apparatus
for providing a music-on-held service in a key telephone system, comprising: a
central office line circuit for seizing a central office line, thereby forming a central
office communication loop,; an external music-on-hold melody source connected
to a previously set one of central office line ports included in said central office line
circuit, said external music-on-hold melody source serving to tra-nsmit a music-on-
hold melody, previously recorded, to said central office line port connected thereto
for said music-on-hold service; and a control unit for connecting an incomingrcall
externally received via said central office line circuit to said central office line port
coupled to said external music-on-hold melody source when a central office line

2
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or extension associated with said incoming call is busy, thereby controlling said

previously recorded music-on-hold melody to be transmitted.

In accordance with another aspect, the present invention provides a method
for providing 2 music-on-hold service in a key telephene system connected to an
external music-on-hold service via a central office line port, comprising the steps
of: (a) checking, in response to an incoming call externally received to said key
telephone system via a central office line circuit, whether or not a central office line
or extension associated with said incoming call is busy; (b) if it is deté‘fmined at said

step (a) that said central office line or extension is busy, then checking whether or

. not a music-on-hold service for said key telephone system has been set; and (c} if

et it is determined at said step (b) that said music-on-hold service has been set, then
P connecting said incoming call to said central office line port coupled to said external

music-on-hold service, and transmitting a music-on-hold melody previously

e recorded for said music-on-hold service.
reeeed BRIEF DESCRIPTION OF THE DRAWINGS
The foregoing and other objects, features and advantages of the present

invention will become more apparent from thé following detailed description when

taken in conjunction with the accompanying drawings in which: |
Fig. 1 is a block diagram illustrating a key telephone system equipped with

an cxternal MOH melody source in accordance with an embediment of the present

invention;
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Fig. 2 is a flow chart illustrating a procedure for allacating a selected one of
office line ports as a port for transmitting an MOH melody from the external MOH
melody source in accordance with an embodiment of the present invention; and

Fig. 3 is a flow chart illustrating a procedure for transmitting an MOH
melody through the central office line port connected to the external MOH melody

source in accordance with an embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

v

In the following description made in conjunction with preferred

 embodiments of the present invention, a variety of specific details'such as various

concrete pr‘ocessing flows are described.  The description of such details has been
made only for a better understanding of the present invention. Those skilled in
the art will appreciate that the present invention can be implemented without using
the above mentioned specific details. In the following description of the present
invention, a detailed description of known functions and configurations
incorporated herein will be omitted when it may make the subject matter of the

present invention rather unciear.

Fig. 1 is a block diagram illustrating the configuration of a key telephone
system according to an embodiment of the present invention. Referring to Fig.
1, a control unit 108 is illustrated which performs a call switching control while

controlling the entire operation of the key telephone system to provide a variety of
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services to- users. A memory 110 is also provided which includes a read only
memory (ROM) stored with programs for executing a basic calling and other
functions along with initial service data. The memory 110 also includes a random

access memory for temporarily storing data generated during the execution of a

sclected one of the programs stored in the ROM. A switching unit 102 operates

ta switch various signals used in the key telephone system under the control of the
control unit 108. Also, there is a subscriber circuit 104 which serves to supply
commumnication current to subscriber's telephone sets (not shown)/unde:’r the control
of the control unit 108, The subscriber circuit 134 also interfaces siéhals between
the switching unit 102 and the subscriber's telephone sets. A ring generator 106
generates a ring signal to be supplied to the subscrber circuit 104,  Under the
control of éhe control unit 108, a central office line circuit 112 seizes a selected one
of central office lines to form a central office communication loop.  The central
office line circuit 112 also serves to interface signals between the switching unit 102
and the central office lines. Each central office line commects the central office line
circuit 102 to an associated central office. AA dual tone multi-frequency (DTMF)
receiver 114 receives a DTMF signal from the switching unit 102 and analyzes
the received DTMF signal, thereby converting the DTMF signal into digital data.
The digital data from the DTMF receiver 11‘4 is sent to the control unit 108.  The
DTMEF signal supplied to the DTMF receive.r 114 is indicative of a telephone
number sent from a central office subscriber or a telephone number sent from an
extension subscriber. A DTMF transmitter 116 is also provided which serves to
convert digital data output from the control unit 108 into a DTMF signal. The

DTMEF signal from the DTMF transmitter 116 is sent to the switching unit 102.
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The DTMF signal transmitted from the DTMF transmitter 116 is indicative of a
central office subscriber'é telephone number generated when a call is made from
an extension subscriber to call a central office subscriber. An external MOH
melody source 118 is conpled to a port, not used, of the central office line circuit.

The external MOH melody source 118 serves to transmit an MOH melody, such
ag music previously recorded, in response to an incoming call associated with an
extension or central office line being in a busy state.

Fig. 2 is a flow chart illustrating a procedure for allocating a seﬂacted one of

office line ports as a port for transmitting an MOH melody from the external MOH

. melody source in accordance with an embodiment of the present invention. The

routine of Fig. 2 is programmed in the memory 110 so that it is executed under the
control of the control unit 108 shown in Fig. 1. Now, this procedure will be

described in detail, in conjunction with Figs. 1 and 2.

When a program mode key from a k;:y telephone system operator is input
to set a spare one, not used, of central office ports as a port for the MOH melody
source in order to provide an MOH service, the control unit 108 controls the
procedﬁre to proceed from step 200 to step 2(_)2 in response to the program mode
key. Atstep 202, a program mode is set, 1;1 the program mode, the operator can
selectively set conditions of various optional functions provided to the key
telephone system. In this case, the operator selects, at step 202, an MOH melody
transmitting function in order to implement an MOH service. In response to the

selection of the MOH melody transmitting function, the control unit 108 controls
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the procedure to proceed step 204 to step 206. At step 206, the control unit 108
receives from the operator the number of a central line port to conduct the MOH
service. The control unit 108 then controls the procedure to proceed to step 208,
thereby setting the port corresponding to the received port number as a port to be
connected to the external MOH melody source 118. At step 210, it is then checked
whether or not a setting completion key for completing the setting of the central line
port for the MOH service is input.  Where no setting completion i(ey input is
detected, the control unit 108 controls the procedure to return to step 206 in order
to receive a port number.  On the other hand, when the setting‘corrﬁ)lction key
input is detected, this procedure for setting a central line port for the external MOH

melody source 118 is completed.

Fig. 3 is a flow chart iliustrating a procedure for transmitting an MOH
melody through the central office line port connected to the external MOH melody
source in accordance with an embodiment of the present invention. The routine
of Fig. 3 is programmed m the memory 110'50 that it is executed under the control
of the control umt 108 shown in Fig. 1. Now, this procedure will be described in

detatl, in conjunction with Figs. 1 and 3.

The control unit 108 controls the pro;:.edure to proceed from step 300, at
which the control unit 108 waits for an incoming call, to step 302. At step 302,
the control unit 108 checks whether or not there is an incoming call received from
the outside. Where there is an incoming call received from the outside, the control

wnit 108 controls the procedure to proceed from step 302 to step 304, At step 304,
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it is checked whether or not the extension or central office line associated with the
incoming call is busy. Where the extension or central office line associated with
the incoming call is not busy, the control unit 108 controls the procedure to proceed
to step 316. At step 316, the control unit 108 transmits a ring signal to the
assoctated extension or central office line in a conventional fashion in order to allow
communications between the originating subscriber and the terminating subscriber

of the associated extension or central office line.

When it is determined at step 304 that the extension or the central office line
associated with the incoming call is busy, the control unit 108 controls the

pracedure to proceed to step 306. At step 306, it is determined whether or not the

MOH service has been set.  Where the MOH service has not been set, the control

unit 108 controls the procedure to prdceed step 318. At step 318, the control unit

108 executes a control for the incoming call to be simply on standby in a call queue

while preventing any MOH melody from being transmitted to the originating

sulbscriber.
When it is determined at step 306 that the MOH service has been set, the
et control unit 108 controls the procedure to proceed step 308. At step 308, it is

determined whether the MOH melody source set for the MOH service 1is the

external MO melody source 118 or an internal MOH melody source (not shown).
The external MOH melody source 118 may include a music playback device such

as a CD player or a cassetie player. The intermal MOH melody source may be a

card type melody IC conventionally mounted in a slot of the key telephone system
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to provide an MOH service. Where the MOH melody source set for the MOH
service is the external MOH melody source 118, the control unit 108 conirols the
procedure to proceed to step 312, At step 312, a melody output from the external
MOH melody source 118 is transmitted to the originating subscriber via the central
office line port connected to the external MOH melody source 118.  The MOH
melody played back from the external MOH melody source 118 is to reduce
tediousness which the originating subscriber experiences while waiting until the
called central office line is connected to him.  This MOH melody may be a melody
of popular music or classic music or a speech message or melo‘dy recorded for

public information about the company. Thus, the criginating subscriber can hear

1. . the MOH melody while waiting until the called terminating subscriber is connected

» s
e

o him.
- e

R

- e

2

Where the MOH source set for the MOH source is the internal MOH melody

sene
.
L S

.t source, the control unit 108 controls the procedure to proceed to step 314. At step

314, a melody output from the internal MOH melody source is transmitted to the

T originating subscriber in a conventional fashion.

ssee
- -
LY
P

et As apparent from the above description, the present invention provides a key
phone system capable of allocating a central ;)ffice line port, not used, as a port for
the MOH service, thereby eliminating a requirement to provide additional hardware
for the MOH service. Accordingly, there is a reduction in the costs.  The present

invention also provides an advantage in that it solves a reduction in the number of

available subscriber's lines in conventional key telephone systems due to the fact
y telep ¥
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that the hardware equipped for the MOH service should occupy a separate slot.
In accordance with the present invention, it is also possible to provide a variety

of MOH melodies, as compared to the case using the conventional internal MOH

mclody source.

While this invention has been described in connection with what is presently
considered to be the most practical and preferred embodiment, it is to be understood
that the invention is not limited to the disclosed embodiment, but, on the contrary,
it is intended to cover various modifications within the spirit and s¢ope of the

appended claims.
For the purposes of this specification it will be clearly

understood that the word “comprising” means “including but
not limited to*, and that the word “comprises” has a

corresponding meaning.

10
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. An apparatus for providing a music-on-hold service in a key telephone
system, comprising:

a central office line circuit for seizing a central office line, thereby forming
a central office communication loop;

an external music-on-hold melody soutce connected to a previously set one
of central office line ports included in said central office line circuit, said external
music-on-hold melody source serving to transmit a music-on-hold melody,
previously recorded, to said central office line port connected thereto for said music-
an-hold service; and

a control unit for connecting an 'incoming call externally received via said
central office line circuit to said central office line port coupled to said external
music-on-hold melody source when a incoming call is conversed into a designated
extension or central office ling or the extension associated with said incoming call
is busy, thereby controlling said previously fccorded music-on-hold melody to be

transmitted.

2. A methed for providing a music—on—hold service in a key telephone system
connected to an external music-on-hold scrrvice via a central office line port,
comprising the steps of!

(a) checking, in response to an incoming call externally received to said key
telephone system via a central office line circuit, whether or not an extension or

central office line associated with said incoming call is busy;

11
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(b) if it is determined at said step (a) that said extension is busy, then

checking whether or not a music-on-hold service for said key telephone system has
" been set; and

fc) if it is determined at said step (b) that said music-on;hold service has
been set, then connecting said incoming call to said central office line port coupled
to said external music-on-hold service, and transmitting a music-on-hold melody
previously recorded for said music-on-hold service.
Dated this 20th day of October 19399
SAMSUNG ELECTRONICS C0., LTD.
By their Patent Attorneys

GRIFFITH HACK
Fellows Ingtitute of Patent and

Trade Mark Attornevs of Australia
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