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KEY TELEPHONE SYSTEM CAPABLE OF DISPLAYING

A PLURALITY OF OUTGOING TELEPHONE NUMEERS
' "INCLUDED IN INCOMING CALLS

This :.nvent:.on relates to a key telephone system which
is operable in _x;fe‘jqunse to an incoming call which is sent as
an outéfoing call '-#;qm an outgoing subscriber and which
includés an othoing. telephone number assigned to a telephone ‘-
set of the outgo_i#g ‘subsqriber.

As a rule, an outgoing call is sent from an outgoing
subscriber through a public switch telephone network (will be
often abbreviated: to a .PSTN) and is received as an incoming
call by an incoming subscriber. Recently, ‘@ sexvice has been
perfom’jed such éhet an outgoing phone numbe_:: is transmitted
from an outgoing telephone set to a.n J.ncomng subscriber and
is d:.splayad on a. d::.s?lay membez:, such as a ligquid cxystal
d.z.splay With this service, it is possible to previously
confzm the outgo:mg subscra.ber on the inecoming subscribex
side before a telephone talk,

Keretofoxe:, ._.a_-wa.de variety of pzoposais. have been made
about .informing an :_'incoming subscriber of the outgoing phone
nunber. | For exangb,l,e, disclosure has been made in Japanese
Unexamned Patent ?ubl:.cat:.on Nos. Hei 5~2442B6 (244286/1993)
and Be:. 7-203006 (203006/1995) about key talephone systems

each q.f ;wh.xch rec__ = Vas an incoming call from an outgoing
subscriber and whicti -ca.'n hold an outgoeing telephone number

’ass:.gned to the outgoa.ng subscriber. Specifically, a private
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pranch exchangs of an electronic type has b ""ép_disclosed in
the fomkr publication and can registexr an gfcgoing telephone

nunber and an extension number in a histoz_y:'-':i:'ahle and a

history f£file. Such an outgoing telephoné n
displayed on a display device and can be en u:ed by an
incoring subscriber. The incoming subscnb_ef. can
autormatically call back the outgoing subscfibex by pushing a
spacific button. |

Oa the other hand, a2 segquence of bell signals which is

rzeceived with an time interval left between adjacent ones cf

the bell signals is delayed in the latter publication until

ar. outgoing telephcne nunber is xeceived b key telcephone
systex. In other words, the outgoing telephone number is
ce:ta;..ly received and, therxeafter, a bell lS repeatedly
driven by the bell signal seguence. This _1§_--__.;>ecause the
outgoing telephone nuuber is interposéd w;thi.n the time
interval between two adjacent ones of the bell signals.
in the meanwhile, it often happens 'I:.hat a key telephone

system has 3 plurality of subscriber lines con.nec‘:.ed to the

public switch elepho*;e netwoxk and a main dev:.ce which may

be called a key sexvice unit which accomnod_a‘.:es the

subscriber lines and which is connected to a pluxality of

extension lines. 3In this event, B plu:al:.ty of key telephone
sets are connected to the extension lines an have display

members, such as liquid crystal display unit

._ Each of the
key telephone sets ca.p display, on each ch'_'._play :ne.mber, an

cutgoing telephone nundex included in- an :.ncomng .call £xom

an outgoing subscr;.be-, before a hand set of-"each key

telephone set is puts into off-hook.
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With this structure, each key telephoxi'é set is given

‘the ocutgeing telephone number which is md:._ :.dually displayed
in the display wmeumber, This shows that a s:mgle outgoing

- telepbone number is sent from each subsc:::.be"' line through
the key service unit to an individual one 1
telephone sets. _ o

He'xéin, it is to be noted that a plu:al:.ty of outgoing

calls concurrently arrive as incoming calls-at the key

telephone system through a plurality of the ubscriber lines
accommodated in the key telephone system. When the outgoing
calls accompanies different outgeing tslephcne_ nunbars, the

outgoing telephone numbars are sent to different ones of the
key telephone sets to be displayed, :especﬁ%ély. In other
words, a single one of the outgoing telephone numbers alone

- ds mda.v:.dually displayed on each d.zsplay membe:: of the
corresponding key telephone sets. _

This shows that the remaining outgo:.ng telephone nunber

or numbers can not be displayed on each d:.splay negber of the
remaining key telephone sets.

Under the circumstances, it is assumedthat an

emergency call arrives at one of the key telephone sets

remote from each person, simultaneously with an insignificant

call received at another kaey telephone set close to the

pexsons. In this event, it is difficult % qu:.elcly respond
to the emergency ¢all even’ when the ocutgoing telephona numbex
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It S.s an cbject of this invention to prov:.de a key
telephone system which is capable of coping_{.' w:Lth simultaneous
reception of different incoming calls wh.xch:.nclude outgoing
telephone numbers, o

It is anothexr cbject of this :.nVent:.onto provide a key
telephone system of the type described, wh:.ch 'is capable of
quickly responding to an emergency call, eﬂ.nan when the
emergency call is received at an unattende;if.:_;'i;ey telephone set.

It is still another object of this inifén_tion to provide
a key telephone system of the type described, ‘which is
capable of displaying a plurality of outgoi_ii;‘é‘- telephone
nunbers without an increasa of costs. )

A key telephone system to which this '-:;-gvention is
applicable is operable in combination with ___a;_public gwitch
telephone network to receive an incoming call which is sent
from an outgoing subscriber  as an outgoing call including an
outgoing telephone number. The key telephoﬂé systen
comprises a key service unit coupled to a plu.ral:.ty of
subscribexr lines and a key telephons sat w‘h:.ch is coupled to

the key service unit. Accozxding to this :.nvent;on, the key

telephone set comprises a display menber, and a control

portion which is coupled to the key servic 'u!ut and which
supplies the display member w:.th a pl‘u:al:.tsr __ of outgoing
telephone numbers transmitted on the plural:.ty of the
subscriber lines to display the plurality pf the ocutgoing
telephone numbers on the dzsplay membex. |

A plurality of the Xey telephone sets --may be included’
in the key telephone system to display the outgo:.ng telephone
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nunhers;t:aﬁsm;tted'thiough the pluxality_Qﬁ'the subscriber
lines. Suc.h d.i-a‘p.l-ays of the outgeing talephone numbers axe
prefex ably executed in a time division fash;on on the display
mexber thCh has a d;splay area of a s;ngle line and which
may the:efore be simple in structure.

Qn the other hand, the key service unit comprises a
pl-:aliéy of subscribex circuits connectedgﬁp.the subscriber
lines, zespectively, a plurality of telephéﬁé.number
'detectqis connectéd to the respective subsggiber cixcuits for
da:g;:gﬁg the_cutgﬁing telephone numbers wﬁich are sent
tﬁxcughéthe subscribéz lines and which are'includsd in the
incoming calls,ﬂé}plurality of tension c&icuits connected
to the key telephone sets, a switch circuiﬁifcr selectively
ca::yin§ out connéﬁt;on between the subscriﬁer circuits and
the exténsion circuits to form a connectionkpath therebetween,
and a ct_%ntrolle_r fox controlling the switcﬁ? circuit to form

the connection path.

Fig 1is a.bléck diagram of a key service unit which
is ussd fo: a key .elqphone system accordzng to this
-nvant.qn, v

Fig. 2 is a biock diagxam of a key.téigphons set
according to a first embodiment of this invention;

Fig. 3 is a flow chart for use in destribing operation

of the kéy:tgiépﬁohéJSystam according to the:first embodiment

according to a second embodiment of this invention;
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Fig. 5 is a flow chart for use in deéi:r_ibing operation
of the key telephone systen accoxrding to the second
embodimant of this :.nvent:.on.

Pig. 6 is a block dJ.agxan of a key telephone set
accord;mg to a third embodiment of this :.nvent:.on. and

Fig. 7 is a flow chaz:t for use in descz::.b:.ng operation
of a key telephone system 'a.__c_:co:ding to a fo__x;_z-‘th enbodimant of

this invention.

Refazring to E':.g 1, a key telephone i';-;'s"_’g'rstem according
tc a first embodiment of this inveantion is ---e'pplicable to a
private exchange system of an electronic type which ma.y be
simply referzed to as an’ electronic switch. systen. The
1llustrated key telephone system includes a. cent.ral device,
nanely, a key service unit 1 which accomodates £irst through
n-th subscriber lines 1 to Ln connected to-.:t;.g;e public switch
telephone network (PSTN) (not shown) and wh:.ch are connected
-to first and second extension lines in the -;;llust:ated
example. o

In tha illuat:.é_ted example, the key sg#vice unit 1 has
fixst thxough n-th subscriber circuits 11 to in connected to

the first through the n-th subscriber lines L1 to Ln and

first and second extension circuits 14 and 15 connected to
the first and the _seé:dnd extension lines w are also

connected to first and second key telephone sets 2 and 3,

respectively. s:'.m._, r structure -nay be ado __:-_ad in. the key

telephone systen when_ th.ree o: BOXe- key telephone sets are

connected to the key: serv;ce unit 1, although not shown in
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Fig. 1. - ,
In Fig. 1, each of.ﬁhe-fixst th:ougﬁythe n~th
subscriber circuits 11 to in serves to capture, connect, ox

release each subscridber line while each. of‘the first through

the n-th telephone number detectors 1§_ng able to detect
each reception telephone number sent f;d_Lfﬁé public switch

telephone network through each subscribéridizcuit 11 to 1n.

In addition, sach of the first and the sec fd extension
circuits 14 and 15 controls a connection betwean each
extension line and the subscriber lines.

The key sexvice unit 1 further includes a switch
circuit 16 between the first through the nrth subscriber
circuits 11 to In and the first and the SQ§§pd extension
circuits 14 and 15, a controller 17 for sw;ﬁching connection
paths between the subscriber circuits 11 to. 1n and the
extension circuits 14 and 15 £xom one to anbther, and a
memoxy 18 storing.a control program exacqfeébin the
controller 17. The illustrated cont:olle? if is also
operable to process an absent notification sent from the key
telephone sets 2 and 3. _

In the illustrated example, first through n-th
telephone number detectors 101 to 10m a;g}cégpected to the

controller 17 teo deteét,outgoing teiqph6g§ nukbers which are
raeceived through the first through the nrﬁﬁ ubscriber

circuits 11 to 1ln, respectively, and~whi§§ Lght be called

reception telephone nuﬁbers;‘respective' as to avoid

confusion between the wo:ds.“ ncom;ng outgoing".

Referring to Flg. 2 5 hﬁéx*ﬁith Fig. 1, each of the

kay talephone set 1nc1udes an 1nput/output (I O) interface
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(I/F) circuit 20, a telephone cixcuit Zi,ahand set, a timer
cizrcuit 24, and a memory portion 25. TheI/O interface
circuit 20 executas interface ézocessiﬁ_g. between the key
service unit 1 and the telephone c:.rcu.thl in response to a

ringing signal, a speech signal, and thel:.):e vhile thea

telephone circuit 21 amplifies a t:z.‘ansﬂs__i__g’-iép spesch signal

oxr a reception speech signal and processes..a side tone.

Further, the illustrated hand set is structured by a
microphone 22 and a loudspeaker 23 while the timer 24
determines a timing on displaving a plur_al:i'j_:y of subscriber
line numbers and a p;lu::ality of reception (outgomg)
telephone numbers on a digplay member in at:.me division
fashion, as will become clear later. In addition, the memory
portion 25 tewporarily stores the subscrz.ber dina numbexs and
the reception telephone numbers sent from the key sarvice
wnit 1.

Each of the illustratad key telepho.ne_‘_-.};._z_'s'_‘_ets 2 and 3
further comprises a display member 286, such é_s a liquid

crystal display (LCD), a key board 27, and.am light emitkting

portion 28, such as a light emitting diods. .The key board 27
is cperable to put the key teleaphone set into an off~hook

state or an on-hook state on transmission o reception of a

call and to input a talephone number in a well known manner.
As will become clear, the illustrated dxspla ';_nenber 26 can
display a plurality of subscriber lines a.nd a.::blurality of
outgoing telephone numbers in a t:.me dJ.v:.s:.o »- fashion when a
plurality of incoming calls are s:.multaneously received
through a plurality of the subscriber lines Ll to In. In
addition, the light enitt:.ng portion 28 is J.:Lghtened on
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t:ansmtung or rece:.v:.ng a call.

Mo:eover, the J.llustz:ated key talaphone set 2 or 3
further has a hard disk device 40 for stq;;;ng the outgeing
telephone number each time on receptiom of each incoming call
and a éont:ol porﬁion 29 coupled to the éﬁove—enumerated
members 20, 21, 24, 25, 26, 27, 28, and 40 to control them.

Berein, it is to be noted that the :Lllustrated control

portion 25 serves to make the display memh r 26 display a
plurality of .the subscriber line numbe_rs.f i a plurality of
the outgoing telephone numbers on receptiéﬁi of the incoming
calls through the if:_‘.rst through the a-th _':__éjtf:bscribe: lines L1
to In. More spec’ifically, the plurality of thel subscriber
line n@mbers and the plurality of the outgozng telephone
nurbers are successively displayed along a single line on the
display member 26 in the time division :Eash.:.on in othex
words, the illustrated display member 26 has a display area
formad by the single line and is tharefore s:.mple in
structire and :.nexpens:.ve .

Refe:n.ng to Figs. 1 and 2, descm.pt;.on will be made

about an operation of the key telephone system according to

-the f:.rst embod:.ment of this invention. I the key service

unit 1 illustrated in Fig. 1, the firzst tl_a__.;ough the n-th
subscriber lines L1 to Ln arxe captured, c‘éﬁnected and

released under control of the first th:ough the n-th

subscridber circuits 11 to 1n and the contr""llez: 17 Bach of

the £izrst through: the n~th telephone numbe: detectors 101 to
10n Qetects the outgoing telephone numbe (

detected telephone. numbe: :.n response to 'the incoming calls

::ece:.ve;d through the fixst through the n-;tl'__x- subscriber lines
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11 to In through the public switch telephp*“ (not shown) .

The detected telephone number is sent:to the controllex
17 and is processed by the contxoller 17 téibe displayed on

the first and the second telephone sets 2 a d 3 in the above-

mentioned manner. In addition, the contro é: 17 controls

the first and the second extension ci:cuit$”14 and 15 to make
them connect between the extension lines a#é;external lines,

The switch circuit 16 switches conne§”ign paths between

the subscribexr circuits 11 to ln and the ei#;nsion cirenits
14 and 15 from one to another under control of the controllex
17. In this event, the controller 17 is opé;able on the
basis of the '\'.;.ent:ol program atored in the menory 18 to
oxecute the switching cperation of the coaﬁéétion paths

between the subscriber circuits 11 to 1ln ahéithe extension

circuits 14 and 15 and to set the absent nw__.‘

£xom the key telephone sets 2 and 3. Thzs shows that the
controller 17 contrxols various operxations ofa;he key service
unit 1 in accorxdance with the control p:ogté@-stozed in the

memory 18.

In each cf the key telephone sets 2 ' -3 illustrated

in Fig. 2, the input/output interface circuéﬁﬁzo carries out

input/output interface processing which is §ipcerned with the

key service unit 1 shown in Fig. 1. In such input/output

interface processing, the call tone signal and the speech

signal are procassed in the interface ci:cuiafzo. The

telephone circuit 21 carries out amplificatiﬁy of

transmission and reception signals from and. to the microphone

22 and the loudspeaker 23 and also processes the side tone.

: This Sheet Has Been Re;
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The illuét‘:a;ted control portion 29-' i'-'s operable in
responee to the :.neom.ng calls sent thtough the first through
the n~th s'u:bscra.ber lines L1 to In to d.\.splay , on the display
member 26, a plu:al:.ty of the aubscxzber-.-.l-:.ne nunbers and a
plural:.ty of t‘ne outgomg telephone numbe:a included in the
mcomng calls. Such a d:.sPlay operatzon :a.s executed in the
€ime d.zv:.e:.en fash:.on

Furthermore, the timer circuit 24 zmeasuxes or times a
display time when each of the outgoing telephene numbers is
displayed on the -d_:lépfla& mambor 26 in th_e.. ‘time division
fashion. Such a display time or measured time can be varied
by manipulating the key board 27 or under contxol of the
control portion 29 and may be set by a use___if, for example, to
cne second.

In the illustrated key telephone set 2 or 3, the
control poxtion 29 controls so that the dzsplay menber 26
successively d:.spl-ays ‘the subscriber lzne numbe:s assigned to
the subscribex lznes %L1 to In and the outgo:.ng telephone
nunbers of t’he :x.ncommg calls in the time d:.v.xs:,on fashion
and that the light em:.tt:.ng portion 28 :.s-_,'.-.:L__:.ghtened on
trxansmisgsion of_.' an ‘outgoing call and reeept:.on of an incoming
call. In additieh, -the key board 27 is méiui:ulated to put
the key telephone set 2 or 3 into the off-hook state or the
on-hock state on an outgo.mg or an mcom.ng call and to input

a telephone number wha.le the hard disk dev'-"ce 40 serves to

store each outgo:mg (recept:.on) telephons- mzmber :.ncluded in
cach :anom.ug ca.l]. : '

Referx::mg _'F:.g‘ 3 together with Fi

;.' ‘1l angd 2,
description will be made about displaying the subscziber .
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12

aumber lines and the outgoing telephone numb »rs in the tima

'division fashion when a plurdlity of tha in m:.ng calls are

received thzough the subscriver lines Ll to Ln to the key
service unit 1. When the incoming calls_a;r;ve at the key
service unit 1 thréugh the subscrider lineé:il’to In

illustrated in Fig. 1, the first through thbfn—th telsphone

nuzber detectors 101 to 10n detect, thxough;;f_'_ ?
the n~th subsecriber c1rcu1ts 11 to 1n, the. outgoxng telephone
numbers included in the incoeming calls. Tha datacted
outgoing telephone mumbers are sent from thesdetacto:s 101 to
10n to the controller 17.

Let the incoming call arrive from thefﬁ;rst subscribex
line L1 to the key telephone set 2 due to d;él-in. In this
event, the controller 17 controls to make t§§ first extension
cirxcuit 14 send a call tone signal to the kég_telephone set 2
specified by the incoming call. :?

On the other hand, let the incoming call indicate a
reprasantative telephone number, In this cagé, the controller
17 monitors the first through the n~th subééggber cizcuits 11

to 1n, the extension circuits 14 and 15, andfthe switch

circuit 16 to detect an idle one of the ke giaphone sets 2
and 3 and to send the call tone signal to ﬁﬁg;xdle key

telephone set.

when the call tone signal is sent fzom the key service

unit 1 to the key telephone get 2 zllustrate__;n Fig. 2,

sinpultanecus transmzss;on is. made from the'Aey sexvice unit 1

adbout the subsc::bex lzne numbez (the 1in unber of the

£izst subscriber 1;ne 1) and the outgozng_talephone number

which is included in the ;ncomxng call and which is sent

This Sheet Has Bee
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through the public s_v‘riﬁch telephone netwo_:z_"li;-, As a.result,
the call tone sig::_ia;l," ‘the 'Subéczs.ber line’f-'_-'?;ﬁmb'e:: Ll, and the
outgeing telephone number are sent to the: key telephone set 2
in question. In the key telephone set 2, the subscriber line
nunber L1 and the ?'.o_ut:__go:.ng telephone numbe_:_:;-. are memorized in
_ the memory portion 25 and the hard disk device 40 under
control of the control portion 29, respectivaly.

Furthermore, the call tone signal is delivered through
the telephone cixcuit 21 to the loudspeakar 23 in the key
telephone set 2 to generate a call tone, A;.pzede.ter.m:.ned
ringer ox speaker_.:éay be used to generate tha ‘call tone. On
generation of the call tone, the subscriber line number L1
and the outgoing telephone number are read out of the memory
25 to be displayed:on the display member 26. Such a display
of the subscriber line number and the outgéj.ng telephone
number way be given in the form of, for ex@_ple, "1, 1234-
5678" in a 1line. Subsequently, when the hand set is off-
hooked, such an off-hook state is transmitted as an off-hook
. signal to the key service unit ithrough the control portion
29 and the input/ output interface cizcuit 20.

The key s_e'rv:‘x_'r;j_g mnit 1 receives the _o?'_f-hook signal
from the key talephone set 2 through the e_;_:%gnsion circuit 14.

Under the circumstances, the switch cizcuif?ls is controlled

80 that the suhscr:.ber line circuit 11 is c_ _,nnected to the

extension c:.rcu:xt 14 to fom a t:ansm.ss:.on path between the

subscribexr line c:.rcm.t 11 and the extena;.o -ecircuit 14.
Thereafter, a spa_

:s_ started between subscr:.be:e through

the -publ:.c swa.tch 1 ___‘_aphone network wh.xch h"s a closed speech

path therein. when the speech is f:.n:.shed, t.he key service
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unit 1 is given an on-hook. signal to r_éle_@_é“:-?- the speech path.

Before the on-hook signal is received By the key
service unit 1, the key telephone set 2 continues to talk to

the outgoing subscriber generating the inééiiing call and is

kept in :a state of receiving the :.ncom.ng :'call. The stats
will be called a reception state of the :m, '=ng call. During
the reception state of the incoming cal-l', - other incoming
call or calls may be assumed to arrive. at 9 other
subseriber lines L2 to In and may :anluda the othez- outgoing
telephone number or numbers. In this avent., the othex

outgoing telephone number or numbers are sant to the key

telephone set 2 together with the other sub"'z"? riber line
nusber or numbers. The key telephone set 2.gtores the other

outgoing telephone number or numbers and the: other subscriber

line number or numbers in the memory porticn 25. Thus, the
kxey telephons set 2 finishes provision of d_.igiolay.

In Fig 3, the key telephone set 2 at ;j-f";:_':st executas a

£irst step 8101 of staxting a display on tﬁ'e ;-d:.splay msmbex
26 and proceeds to a second step $102 at wha.ch the timer
circuit 24 is energ:.zepl and starts me-asur:.ng-_;-a time. The

second step 5102 is followed by a third step §103 at which

the timer circuit 24 measures the time and detects a lapse of

a predetermined time, for example, one second As long as

the lapse ¢of the predetermined time is not detected at the

axample, the subscriber line number (Ll) and the outgoing
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15

talephone number included in the incoming call are
continuously displayed on the display member 26 at the fourth
step S5104. '

On the othexr hand, when the predetermined time lapses
at the third step 8103, the control poxtion 25 clears the
timexr circuit 24 at a £ifth step S105 which is followed by a
sixth step S106. At the sixth step S106, the control portion
29 judges whether or not the memory portion 25 storaes the
subsc:ibeziline number or numbers and the cutgoing telephone
numbexrs other than the displayed line nuubér and the
displayed outgoing telephone number. This means that
jJudgement is made at the sixth step S106 about whether or not
any other incoming call is received during the xeception time
of the cucrrent call.. Specifically, the memorxy poxtion 25
memorizes, as nevw display data signals, any subscriber line
nunber or numbers (L2 to In) other than the subscriber line
nurber (L1) and a.nf outgoing telephone number or numbers to
be received by the key telephome sat 3. |

If any new display data signals are not stored in the
memory portion 25, the sixth step $106 proceeds to an eighth
step S107 at which the current subscriber line number (L1)
and the current outgoing telephone number are kept unchanged
on the display:néﬁbex'zs. This means that d;splay contents or
current display data Signals are not changéa_on the display
nember 26 at the seventh step S107.

On the other hand, let the control pé%tion 29 judge at
the sixth step S106 tﬁat the new display d%ﬁé signals, such
as new subscriber line number or numbers Cﬁéito Ln) and new

outgoing telephone number or numbers, are stozed in the
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memory portioen 25, o
In this case, the sixth step 5106 is followed by an

eighth step S108 at which the control portisn 29 reads the

new display data signals out of the memory _f?§:tion 25 to send
the same to the display member 26. In a.dd:.t:.on, the current
display data signals and the new display data signals are
alternately displayed on the display membe,:-j;;z_s uvnder control
| of the controel portion 29. For exanple, itis assumed that
the m::r§nt display data sigmals are represqétativé of
n1.1234-5678" while the new display data sighals are
representative of "5,8765-4321" which is a combination of the
£ifth subscriber live numbexr "S“ and the ouf__t_';going telephone
number "8765-4321" included in the other incoming call. 1In
this situation, the current display data siénals of "1.1234-
5678" and the new display data signals of "?5%.:.:8765—4321“ are
alternately displayed on the display member 26 in the time
divigion fashion.

Moreover, when a further néw ona of the incoming calls
arrxives at another one of the subscriber liz_i_g_g, L3 to In,
thiee subscridber line numbers and three out'géing talephone
numbexrs azre successively displayed on the d:‘;isi_:lay menber 26
in the time division fashion. When the._ka,y.-itiﬁélephone set 2
becomes an on-hook state by hanging down thehand set after

the above-mentioned displays are carried cut, -namely, when .

on-hoock signal is delivered through the inp 'loutzput

interface circuit 20 to the extension cixcus
controller 17 of the key se:‘:irica unit 1. Th_a-:_ g.:;:ontx:oller 17
of the key service unit 1 judges that the speech or talk is
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f£inished by detect:.ng the on-hook s:s.gnal at a m.nth step S109.

Furthermcxe, the controller 17 executes processmg determined
for the on-hook at a tenth step S110. Specifically, the
controller 17 controls the switch circuit 16 to cut away the
speech patb or connection path between the: subscribex circuit
11 and the extemsion circuit 14 and suppl-i-_'_eé the on-hook
signal to the public switch telephone network through the
subscriber circuit 1l to release the comgé;ion or speech
path. '- '.

Simultaneously, the display menbex 26_ is controlled by
the contxol portion 29 to stop the a.lte:naﬁ._e_ displays caxried
out in the time division fashion at an eleventh step Sil1.
Subsequently, processing is returned back to the éecond step
§102.

As mentioned above, esach of the key t’_‘e_uleﬁhone sets 2
and 3 ﬁas the display member 26 which has a display axea
composed of a aingle line. Each cosbination of the
subscribexr line number and the outgoing telephone number is
automatically displayed along & single lin'__ef_'_'-:;:pn the display
area in the time division fashion. With ﬂﬁ:s structuze, it
is readily judged that an emergency call is received as a new
incoming call during speech or talk related;;to another
incoming call. In this case, the subscr:.berl:.ne number and
the outgoing telephone number can be readi_lyf_fconfirmad in
connection with the emergency call.

On the display member 26, the subscrib_gi line number
and the ocutgoing telephone number are d:.splayed along the

single line in the time division fashion. rﬁé:efo:e,' the

display nember 26 may be small in size and :nay be :Lnexpansa.ve.
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In other words, the above-mentioned structéze dispenses with
a large and expens;ve display member. B

Referring to Fig. 4, a key telqphone sat 2a ox 3a
according to a sacond embodiment of this xnvant;on is similax
in strxructure and operatxon to that ;1lustrated in Fig. 2
except that a funct;on key 30 is attached to a controller 29a
instead of the t;me: eircuit 24 111ustrated ip Pig. 2., The
kay service unit. 1 may be 1dentlca1 with that illustrated in
Fig. 1. ‘

Like in Fig. 2, the key telephone se;;2a or 3A
illustrated in Fig. 4 bhas . the input/output interface cixcuit
20, the telephone éi:cuit 21, the microphoﬁé 22, the
loudspaaker 23, the memoxy portion 25, thaggisplay member 26,
the key board 27, the light emitting portion 28, and the hard
digk device 40. |

Moreover, the function key 30 is operable to supply a
special number to the control portion 25a while the contzol
portion 29a serves to process such a speciai number in a
manner to be described later. It is needlass to say that the

illustrated control portion 25a contzols the.dzsplay membar

26 to display a p;u;alxty of the subscriber line numbers and
a plurality of the Butgoing telephone numbeib on the display
mexber 26 in a t;me d;v;s;on fashion, like 1n Fig. 2. In the
illustrated axample, such displays can be ach;eved by

wmanipulating the key board 27 and the functzon kay 30.

Referxing tqjx;gxﬁs along with Fig. Q description will

be made about opefﬁiinjof the key te@sgﬁo;e et 23 or 3a

executed in connecﬁioa;with the key servi Mnit 1

illustrated in Fig_-lfi The operation of thé;illustrated key
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telephone set 22 or 32 ie basically smlaz to that of the
key telephone set 2 or 3 shown in Fig. 2. More specifically,
each subscriber line number (L1 to Ln) of an -incoming call
and each outgoing telephone number are senta.n the form of a
subscribex line numbe; data signal and an 6§i_tzgoing telephone
number data signal Lf'_:'_:pm the key service unit 1l to the key
telephone set 2A or BA The outgoing teleph:_éhe nuopber is
notified by the public sm.tch telephone - network

Bcth the subsc.z.ber line number data s:.g'nal and the
outgoing telephone number data sigmal are stored in the
mepory portion 25 and the hard disk device 40. The data
signals stored in the memory portion 25 age;,-.'gl_isplayed on the
display member 26.in the time division fé;ﬁﬁ:fon by
manipulating the key boaxrd 27. |

Oon displaying the subscriber line nunber and the
outgeing telephone- number on the display membe:: 26, the
function key 30 is at first depressed or pushed down a.n each
of the key telephone sets 2A and 3A to start a display
process, as shown at a first step S$201 in F;_.__g. S and to put
the display member 26 into a display mode, as shown at a
second step $202, :

In the ;1lustratad example, the key board 26 has a
plurality of line- keys which corzespond to the first through

the n-th subscriber lines Ll to In, :espect;vely. In this

situation, the cox::'xt._::o,}._' poxrtion 2%a mnitors;f_:i;:_ push-down

signal sent from each:line key and judges. at a thizd step

S203 whether or not either one of the line keys is pushed

down. If none of the 1J.ne keys is pushed down, the control

portion 29a captures no push-down signal aﬁé‘fkeeps current

n i
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display data signals intact, as shown at a. fourth step S204.
Subsequently, p:ocess:.ng is returned f.-:om tbe fourth step
5204 back to the second step S202. therwa.se, the thizxd step
8203 is succeeded to a fifth step S205 at wh:.ch judgement is
made about whether or not the subscriber _-__:_!_,:fne nunber and the
ocutgoing telephone number which _cox::esp_oﬁé' to the pushed down
line key (Ll - In) arxe stored in the memo:y 'partion 25, In
other wozds, the control portion 29a detects whether oz;' not
dieplay data signals are stored in an addtéss of the memory
portion 25 assignfq_gi to the pushed down line key.

If no display data signals are stor_e‘_j& in the memoxy
portion 25, the current display data s:.g-nals are kept
unchanged at a s:.xth step 5206 and are cor_x_f_i.__nuously displayed.
If new display data signals aze stored in the mamory portion
25, they are displayed on ‘the display member 26 at a seventh
step S207 in the time division fashion :.nstead of tha current
display data s:.gnals. Such new display data signals may.be a
combination of ~th.e subscxiber line numbex and the outgoing
telephone number included in the incoming call.

In othex woxds, the new display data. sz.gnals are read
ocut of the menozy po:t:.on 25 under control ¢

portion 29a to be sent to the display memb_.":':;‘ 26 and are

substituted for the current display data s:.gnals Thus, the

cuxrent and the naw d:.splay data s:.gnals are: switched from
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Each of the sixth and the seventh steps S206 and 8207

is succeeded by an eighth step 8208 of datet;ng whather ox
not the on-hook s_:i.gnal is present. Thereaf-éér, processing is
carried cut to process the on~hook signal and to stop the
displays on the display member 26 at xunth '_'and tenth steps

$209 and 5210, like at the tenth and the eleventh steps S110
and S111 in PFig. 3. o

Thus, it is possible in the key telepi;pne set according
to the second en;bodi#ant of this invention to display a
plurality of the subsgcriber line numbers and a plurality of
the outgoing telephone numbers on the display member 26 by
manually operating tle key telephone set 21_&';::0: 32. With this
structure, each outgoing telephcne number which arrives at
each subscriber line can be readily datact@.d at every
incoming call. This enables guick and 'seléé.-._t:’.ve response to
each incoming call. B

In addition, each combination of the subscriber line
mumber and the out'gding telephons n@ber i___;a:_jf:.:displayed in the
time division fashion alomng a single line 6':i the display
mexber 26, as mentioned in conjunction w:.t.h t.he first
embodment. '.l.‘he.refo::e, the display member 26 may be small in
size and dispenses with a large size of a d:.s;:-lay nenber,
This results in a reduction of costs for- thekey telephone

set.

Refarring to F:Lg. 6, a key telephone eet 2B oxr 3B
according to a thxrd embodiment of this :uweata.on is similar
in st.ructu:e and opax:ation to that :Lllust:a d in Fig. 2

except that a wvoice synthas:.zer 45 is inc ded in the

illustrated key telephone set 2B or 3B. 5pec:.£1cally, the

- This Sheet Has:Been Repla

A fill




22

illustrated key telephone set 2B ox 3B has tha input/ocutput
interface cirzcuit 20, the telephone cz.rcu:.t 21, the hand set
composed of the m._cx:ophone 22 and the louds_p_eake: 23, the
timer circuit 24, the memory portion 25, the display membex
26, the key boax:d 27 the light emitting po::t::.on 28, and the
hard disk dev:.ce 40.

Moxeover, the voice synthesizer 45 in:the key telephone

set 2B or 3B is connected to a volume cont;g;léz VR.to
control a volums of a synthesized audio s:.gna.l and is also
connected to a speaker 46 to generate a syﬂéhesized audio
tone signal. As shown in E‘:.g 6, the voice: synthes:.ze:: 45 is
couplad to a control portion '29b which is operable to control
the voice synthesizer 45 so that a plural:.tg of subscxiber
line numbers and a pluraiity of ocutgoing tei'ephona nunbexs
synthesized audio signal in a time da.v:.s:.on-;_:__ﬁa.sh;on.
Furthermore, the illustrated control portioé-.-29b sexves to
display each combination of tha subscxiber l:me ‘punbexr and
the outgoing telephone number on the displa;'-'member 26 in the
time division fashion like in the othex emch!ments.
Incidentally, the key service unit 1 may be :.dent:.cal with
that illustrated in Fig. 1 and therefore may;-___-_,he omitted from
this figure. :

At first, operation will be schemat:.cally described in
conjunction with the key telephone set 2B orBB illustr;ﬁed
in Fig. 6. Like in the key telephone set 2 o 3 iliue;tratad

in Fig. 2, a plurality of the subscriber l:i.xie .numbers and a
piurality of the outgo;ng telephone numbers - :.ncluded in the

incoming calls are a.lternately d:.splayed in the time divisgion
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fashion on the d:.splay menber 26 of the kay telephone set 2B
or 3B shown in Fig. 6. 1In this case, eacr; ”comb:.nat:.on of the
subscriber line number and the outgo.u:g telephona numbex is
automatically displayved along a single l;;_:_____e__:_:_.‘on the display
nmeomber 26.

In the illustrated example, the subscr:.be:: line number
and the outgoing telephone nuuber are suc¢§;§aively
| transferred from the controller 2%b to ﬂ\ei;oicé synthesizer
45 in the form of d.ata signals and are converted into a
sequence of audio signals by the voice synthes:.zer 45. The
audio signal sequence is subjected to voluma control by the
volume controller VR and is thereafter sent to the speaker 46
to be generated as an audio output signal.

The wvoice synthesizer 45 and the spa_:a‘J__';_je_r 46 may be
included in the key telephone set 2A or 3aA =§_.;§!.1ust:ated in Fig.
4, although they are combined in Fig. 6 w:.th the key
telephone sat 2 or 3 shown in Fig. 2.

_ At any zate, the key telephone set 2B ox 3B shown in
Fig. 6 can alternately display each of the éi:bscriber line
numbexr and the outgo:.ng telephone number m the time divisjion
fashion along a s:mgle line on the d:.splay :nembex 26, In
addition, each of i-_he subscriber line numbe: and. the outgeing
telephone number is informed in the form o:E the audio signal.
Such notification due to the audio signal 'enables easy

distinction of each of the subscribex line ;

outgoing telephone number. 'evah when the d.xsp y member 26 is

very small in size and :.s not reada.ly readable.

Referring to Fig. 7, description will _:'a' made about

oparation of a key telephone set accoxding to a fourth
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exbediment of this invention. The key_ te_;gphone set
according to the fourth embodiment may basz.mlar in
structure to that illustrated in Figs. 2; -_i'd a.ml 6§, although
the following dascr:.pta.on will be made on. -the assumption that
the fourth embodiment will be applied to- tha key telephone
set shown in Fa.g._ 2.

Now, each outgoing telephone number is successively
stored in the hard disk device 40. -Thare_a_.___f__ij;'_er, the names of
outgoing suwbscribers which correspond to the outgoing
telaphone nurmbers are also stored in the haxd disk device 40
by maniéulating the key board 27 and undex control of the
control portion 29. The names and the cox;é?ponding numbers
are rearranged or sorted ocut in a pzedeteréined order, for
example, an alphabetical order and can be retrievad some day
to be automatically dialed. ) |

In Fig. 7, an automatic dialing mode:.s set at a first
stap S301 by input manipulation of the key -?:E:oa:d 27 and under
control of the controllexr 28. At a second. stap 5302, the key
board 27 is manually ope:ated to indicate whether a single
outgoing subscriber or a plurality of outgo:mg subscribers
are retrieved. In othexr words, an :.nput Op '::a.t:.on is carried
cut to retrieve a single outgoing suhscr;.ber or a plurality
of outgoing subscribers by the use of the ke§ board 27 at the
second step S302. In the exampla ba:.ng :.11us’c.rat:ed it is

a.ssumed at the second step $302 that a full-name or full

charactexs of a s:.ngle outgoing subsc:xba: is-- input to

retrieve the sa.ngle outgo;.ng snbscr:.ber by th use of the key

board 27 while an initial or a f:u:st character is input to

retrieve a plu.:allty of the ocutgoing subscr:.be:s by the use
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of the key boaxd 27.. When only the :.m.t:.a.l charactex is
input, a plurality of the outgoing telepho:rixe nuabers are
retrieved which cozrespond to outgoing subscribexs which are
gpecified by the initiazl | chai:acter. :

When such a retrieval indication is g:wen from the key
board 27 so as to retriave a'plurali'.t.y. of é’i;tgo:‘.ng
subscribexrs, the names of the outgoing sﬁbs"’cribers and the
cor:espond:.ng outgeing talephorxe numbers a::e displayed on the .
display member 26 under control of the control portion 29
(thirxd and fourth step_s $303 and 8304) . In ___thzs situation,
the names and/oxr the coxresponding outgoing telephone numbers
displayed as an image can be scrolled on tha display mcmber
26 in xesponse to a scroll indication given from a user or a
subscriber. At a fifth step S305, the control poxtion 29
Judges whether or not the screll indication J.S given from the
user. If the scroll indication is given, t‘ha fifth step 5305
is succeeded to a sixth step S306 at which a gcxoll is
axecuted on the image displayed on the display member 26 to
select a desired ocutgoing subscriber name and the
coxresponding outgoing telephone number. At a seventh step
8307, the desireq outgoing subscriber name and the
corresponding ocutgoing telephone number are éelected and
displayed cn the display member 26,

Next, it is judged by the contxol pcr'c.ibn 2% at an
eighth step S308 whether or not an automat:.c d:.a.l:.ng'
indication is issued from the key boaxd 27 o

On the other hand, the :etx:.eva" :md:.cat.:.on is given
from the key boaxd 27 to ret::.eve a s:.ngle outgomg
subscriber at the second stap §302. In this e_vent, retrieval
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processing and display processing are axa-qﬁg.ed at ninth and
tenth steps S309 and S310 to finally d:.splay a desired single
outgoing subscriber on the display member"zfe. Thereafter,
the tenth step 85310 is followed by the e:.ghth step S308, as
shown in Fig. 7. | |

After -the eighth step S308 is axac‘uﬁé&--undax control of
the control poxtion 28, the control po::ta.on 29 pxocesses the
automatzc dialing indication to generate a DM gignal which
is dstermined in a PB system and which coxz:-_gsponds to the
desired cutgoing subscriber (an eleventh step S311). The
DTMF signal is sent through the input/outpu_';t;-__;' interface
circuit 20 to the key service unit 1 and p:__é’c_:essi.ng is
:;‘:':Lnished in connection with the automatic d:.a.l:.ng indication
at 2 twelfth step S312.

Responsive to the DIMP signal, the kqgé:-aerviee it 1
illustrated in Fig. 1 transfers the DTMF signal through the
extension circuit 14 or 15, the switch c:.rcu:.t 16, a selected
one of the subscriber circuits 11 to 1n, and'a selected one
of the subscriber lines Ll to La to the publ;.c switch
telephone network. As a result, the deairedf.:.}:‘outgoing
subscriber is connected as the desired subscr:.bez: to the user.
Thus, telephone talk is started betwaen the.m

Subsequently, the control po:tlon 29 cont:ols the timex
cixcuit 24 to measure a time (thirteenth step -8313) and to
:.nterrupt a display on the display nmember 26 afte:: lapse of a
Preodetermined time (fourteenth step S314). f._t_!hps, Processing
is finished. i

In the key telephone system according to the first
through the fourth embodiments of this mvent;.on, a _pELuz:al:Lty
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of outgoing telephene numbers received as incoming calls
thxough the public switch telephone natmﬁilﬁ can be
automatiocally or manually displayed in é tme division
fashion togather with a plurality of su'bs-c :.be.r line numbers
on a display member of a key telephone sat - Each combination
of the outgoing telephone numbers and thesubscrzber line

ounbers may be informed in the form of a '-_'__,thesizecl audio -
signal and is visually displayed in a luzeon the display
negber in the time division fashion. As a result, the key
telephone system is improved in ava.ilabili% and can reduce a
cost because the display member can be small in size.

In addition, automatic dialing can ba -exacuted when the
hard disk device is included in the key taléphone set and
stozes each outgoing telephcne number. With this structure,
a2 telephone directory is automatically made -_'_out in the haxd
disk device and is readily xead out by man...pulat:mg the key
board. '!_his structure is effective to’ inngt}:e the
availability. | .

While this invention has thus far been. described in
conjunction with a few embodiments thereof, ‘it will readily
be possible for those skilled in the art toput this

invention into practice in various other manners. For

example, each of the outgoing telepheone numbers nay be

displayed on the display member without any :__subsc::;.ber line
number and may not be always d:.splayed in the time division
fashion. e
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WHAT XS CLAIMED IS:

1. A key telephone system operable :m combination with
a public switch telephone netwozrk to :ecei‘ir‘e an incoming call
which is sent £from an ocutgoing subscxz.bez as an outgoing call
including an outgeing telephone number, the ‘kKey telephone
system comprising a key service unit coupl_ed to a plurality
of eubscribei lines and a key telephone se"f.-”uhich is coupled
to the key service unit, the key telephone set comprising:

a display member; and |

a control po:_tiop which is coupled to-the key sexvice
unit and which supplies the display meaber with a plurality
of outgoing telepbone numbers transmitted on the plurality of
the subscriber lines to display the ;pluralitg of the outgoing
telephone numbers on the display member. |

2. A key telephone system as claimed in claim 1, each
cf the subscriber lines having a liine numbe__'_i:-, wvherein the
control portion successively sands each subecri.ber line
nmambex to the display member to display each lme namber on
the display member together with each outgomg telephone
numper. _

3. A key telephone system as claiméd:-'ii,p claim 2,

_ wherein the diasplay member wvisually displayéfi-igach outgoing

telephone number and each line number in:a ‘time division
fashion. |

4. B key telephone system as claimed in claim 1,

whezein the key service unit success:waly se: cts the

plurality of the subscribexr lines to success ely send each

outgoing telephone number of the 1ncom.ng call to the key
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telephona set when the incoming call is ;fe?eiVed through each
subscriber line.

| S. A key telephone system as claimed in claim 4,
whereaein the key service unit fu.zther succ‘essively sends sach
line number to the key telephone set when t.ha incoming call
is received through each subscribexr l.uze :

6.- A key telephone system as cla.imed-. in c¢lain 3,
vherein the control portion of the key ;ﬁelephone set
comprises: a

a circuit for automatically transmitting each of the
line numbers and the outgoing telephone numbers in the time
division fashion to the display member. |

7. & key telephone system as claimei_i. in claim 3,
wherein the contxol poxtion of the key telephone set
coxprises: .'

a manually operable element for transmitting each of
the line numbexs and the outgoing telephon‘e_. numbers in the
time division fashion to the display membex.

8. A key telephone system as claimed in claim 21,
where:'.t; the display menber has a display a-ré__e foxr displaying
the outgoing telephona number of the :.ncomng call in a line.

9. A keoy telephone system as cla:uned :.n claim 1,
wherein the key telephone set comprises a vo:.ce synthesizer
coupled to the control portion and z:espens:.ve to the outgoing
telephone number for producmg an audio s:.gnal representative
of ths outgoing telephone numbexr,

10. A key telephone system as cla;me in claim 9,

wherxein the voice synthes:.zer is given the J.:.ne numbexr to

successively produce the line nunber and the-__ outgeing . .—— 7T
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telerhone number as the audio signal.

11. A key telephone syster as claimed in claim 1,
wherein the key telephone set comprises a memory unit for
successively storing each of the outgoing teiéphone numbers
together with outgoing subscribers correqundéng-to the
outgoing telephone numbers. ”

12. A key telephone system as claimed in claim 11,
wherein the memory unit further stores the lige nunbers
through which the incoming calls are received with- the
outgoing talephone numbers accompanied.

13. 2 key telephone systeﬁ operable in.combination
with a publié switch telephone network to raébive a plurality
of incoming calls which are sent from outgc_ir_’x‘fé subscriberxrs
and which include outgeing telephone numbers, the key
taleghone system compxising a key service unit coupled to a
plurality of subscriber lines and a pluralitxf__of kay
telephone sets each of which is coupled to tﬁs key service
unit, each of the key telephone sets comprising:

a display membex; and

a control portion which is coupled to;tﬁe key service
unit and which supplies the display member vifh the outgoing
telephone numbers transmitted through the plﬁ%aliéy of the
subscriber lines to display the plurality of Ehe ocutgoing
telephone numbers and the plurality of the liéa numbers on’
the display member in a time division fashion)

14. A key telephone system as claimedq éh claim 13,
wherein each of the key telephone set furthé:?compzises:

an input/output interface circuit for-déirying out

1nput/output proceSs;ng of a ringlng tone sagnal and a speech
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signal between the key service unit and _- the ) _ejj‘-telephon_e
. get; |

a hand set having a microphone and a loudspeaker;

a telephone circuit coupled to the éeﬁ ol portion, the

band set, and the input/output interface &
transmitting/receiving a transmission/xe ept:.on .speech signal
between the hand set and the 1nput/oueputo;aw?;face circuit
under control of the control portion; and

2 timer circuit for measuring a time f.of::-.-ai':’,play' the
plurality of the outgoing telephone numbers. and the plurality
of the line numbers on the display member in. the time
division fashion. . )

15. A key telephone sysﬁem as cla.medm claim 14,
wherein the key telephone set furthex compr;fi,'_s_ie:__s:

a key boaxd which has a function key £ozmanua11y
indicating to display the plurality of the la.na numb.e::'s and
the plurality of the ocutgoing telephone numbe::s on the
display member in the time division fashion. =

16. A key telephone system as claimed .zn claim 15,

vherein the key board selects one of the l.me number and the

sutgoing telephone number from the plurala.ty : 'f the line

" numbers and the plurality of the outgoing telephone nunber
displayed on the display member,

17. A key telephone system as claimed :Ln clain 14,
wherein the key telephone set further compriées:

a memoxry unit for storing each of the outgo:mg
telephone aumbers included :Ln the incoming calls, and

automatic d:.al:.ng means foz automa.t:\cally reading each
of the outgoing telephone numbexs out of the:
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18. A key telephone system as claimed in claim 14,
wherein the key telephone set fuxther comprises:

a voice synthesizer ooupled to the control portion and

_ respons:;.ve to the plurality of the line numbe:s and the

plu.ral:.ty of the outgomg telephone numbers for synthesizing
them into an audio signal. _

19. A key telephone system as claimed in claim 14,
wherein the key service unit comprises: | _

a plurality of subscxiber circuits conn_écted to the
subscriber lines, respectively;

a plurality of telephone number detectors comnected ko
the respective subscriber circuits fox detecié.}‘;.-i;g the outgoing
telephone numbers which are sent thxough the. subscriber lines
and which are included in the incoming calls;

a 'pluxality of extension circuits comnected to the key
telephone sets; _ _

a switch cixcuit for selectively carrying out
connection between the subscriber circuits and the cxtension
circuits to form a conmection path therebetween; and

a controllexr for controiling the switc-hz‘_ circuit to form

the connection path.
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