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KEY TELEPHONE SYSTEM CAPABLE OF DISPLAYING

1

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

This inve;_x_tjion relates to a key telephone system which
is operable in _x;fe‘jqunse to an incoming call which is sent as

an outéfoing call '-__’f_;:;qm an outgoing subscriber and which

S
nve RERUACEDBHEETS a m‘

ch

includes 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
performed such éhet an outgoing phone mmbe:: 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 o.f whlch rece_ves an incoming call from an outgoing
subscriber and wh.zch -ca.n hold. an outgoing telephone number

’ass:.gned to the outgoa.ng subscriber. Specifically, a private
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I ncl udes an outgoi ng tel ephone nunber assigned to a tel ephone set of the
out.goi ng subscri ber. As a rule, an outgoing call is sent froman

out goi ng subscriber through a public switch tel ephone network (will be

of ten abbreviated to a PSTN) and is received as ansincomng call by an

I ncom ng subscriber. Recently, a servige has been  perforned such that an
out goi ng phone nunber is transnitted from an outgbing t el ephone set to an

i ncom ng subscriber.and is dis ed on a display ienber, such as a liquid
cryst al !a:mwthmqus@e °1|‘~=t¢|‘f§rﬂ§’o§§ﬁb odbf‘éw Wx confirm
t he out90|ng ubscri ﬁé}on t.he i on1n bscri ber::si de bef elephone
tal k. s, 15?Rﬁ9§ea9 r Fet p8§aP§“ﬁ8v%9bé about

i nf or m ng,am L PCAN NG, SUBSEIHsRer nakbapelm 998 9" ke and a

history f£file. Such an outgoing telephone n

éisplayed on a display device and can be en u:ed by an

incoring subscriber. The incoming subscrxbex can
autormatically call back the outgoing subscr;pex by pushing a
spacific button. |

Oz the other hand, 3 seguence of bell: ignals which :'.s

received with an time interval left between' adjacent ones cf
the bell sigmnals is delayed in the 1atter.pu§;ecatxon until
ar. outgoing telephcne nunber is received bfhg'key telcephone
systex. In other words, the outgoing telephone number is
ce:taluly received and, therxeafter, a bell 13 repeatedly
driven by the bell signal sequence. Thzs_;e,beeause the
outgoing telephone nuuber is interposéd witﬁin the time
interval between two adjacent ones of the béil signals.
in the meanwhile, it often happens the%-a-key telephone

system has 3 plurality of subscriber lines connec ted to the
public switch telephone netwoxk and a main devuce which may

be called a key sexvice unit which accommodates the

subscriber lines and which is connected to a’pluxality of
extension lines. In this event, 2 plurality-of key telephone

sets are connected to the extension lines en'hhave display

Each of the
key telephone sets car display, on each d;splay membe , an

members, such as liquid crystal display “ﬂl~i:

cutgoing telephone number included in-an ;ypom;qg-call £xom
an outgoing subscriber, before a hand set of each key
telephone set is puts into off-hook.
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nunber.. . For exanple, disclosure has been nade in Japanese Unexam ned
Patient Publication Nos. Hei 5-244286 (244286/1993)  and Hei 7-203006
(203006/ 1995) about key tel ephone systens each of which receives an
incom ng call froman outgoing subscriber and whi-ch can hold an out goi ng
t el ephone nunber a55|gned to the outgglng subscriber. Specifically, a
private 2 .‘branch exchange of an
el ectronic type has been dlsclosed in the former publlcat|on and can
regi ster an outwgbtothid ejrmeture, aach key telephone 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 £rom each subsc::bez line through

the key service unit to an individual one ¢

telephone sets. L
Herein, it is to be noted that a plg;éiify 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 telqphune_numbers, the

outgoing telephone numbars are sent to different ones of the
key telephone sets to be displayed, :espeéfi%ely; In other

words, a single one of the outgoing telephone numbers alone

- ds znd;vzdually displayed on each d;splayfméiber of the
corresponding key telephone sets. H'
This shows that the remaining outgoigggfélephone number
or numbers can not be displayed on e#cb‘diséééy maﬁbar'of the
remaining key telephone sets. L

Under the circumstances, it is assumgdithat 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;ckly respond

to the emergency ¢all even’ when the ocutgoing telephona numbex
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s nunber and ‘an extension nunber in a history table and a history file.
" Sucht an out goi ng tel ephone nunber can be di spl ayed on a display device

and can be ensured by an incoming subscriber. The:incomi ng subscriber can
automatical ly call back the outgoing subscriber by pushing a specific
but t on. On the other hand, a seguence of bell signals which is
received with an tinme interval |eft. befween adjacent-ones of the bel
signals is delayed in the | atter publication until - -an outgoing tel ephone
nunber i s receiSumioairy dhephtmen: system In other words, the outgoing
t el ephone nunber is ertalnly recei ved and, thereafter, a beII S
r epeat ed| y dr iZfedtH AR h%’]l?@l*-l ofj his %@W trhipravideceakey t he
outgoi ng } g{e hone nu nter ose mnt in the time .

one sys em whz le of coping with simultaneous

reception of different incoming calls whichfipclude outgoing
telephone numbers, o

It is anothexr cbject of this invéntié§”§§ provide a key
telephone system of the type described, whi?hfis capable of
quickly responding to an emergency call, eﬁéﬁjwhen the
emergency call is received at an unattends&fkey telephone set.

It is still another object of this iﬁ;§ntion to provide
a key telephone system of the type describé&;.which is
capable of displaying a plurality of outgozng telephone
nunbers without an increase of costs.

A key telephone system to which this7§§vention is
applicable is operable in combination with_a;pmblic gwitch
telephone network to receive an incoming cgii which is sent
£from an outgoing subscribexr as an outgoing §?l1 including an
outgoing telephone number. The key telephaﬁé systen
comprises a key service unit coupled to a pluralzty of
subscribexr lines and a key telephons sat whzch is coupled to
the key service unit. Accozxding to this lnventzon, the key

telephone set comprises a display menber, and a control

portion which is coupled to the key servxc_'unlt and which

supplies the display menber wuth a plu:al;ty of outgoing

telephone numbers transmitted on the pluxalxty 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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i nterval between two adj acent ones of the bell signals. In the
meanwhi l e, "it.often happens that a key tel ephone system has a plurality
of 'subscriber |ines connected to the kEgublic switch tel ephone network and
a mai n device which may be called-a key service unit which accommodat es
the subscriber lines and which is connected to a plurality of ext ensi on

lines. | nyidderPURRLsnA TRl fhibioRf thepihsla8RRgNEE thREt Sud & apnnect ed to
the extension |ines and have display menbers, Such as liquid crystal

di spl ay uniises. E3akhoBikpBays ke ti8d epitgeengetslepiiont apimdersomxeach

di spl ay nenber, an  outgoing tel ephone nunber included in an incom ng cal
from an BIefRTIRIY wxesutes inpef Sive Lirswricrefaghiencarkeye <ismldhone
set 1s p”tiaéﬂéé’égicﬁ“ﬁgg_a display axea of a single line and which

may the%efo;é“be simple in structure.

on the other hand, the key service unit comprises a
plu: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:.-in§ out connéct;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. 1 is a biock diagram of a key sérvice unit which
is uSedéfo: a key telephone system acco:diﬁéfto this
invantién; | _

Fig. 2 is a biock diagxam of a key.téigphons set
acco:didg to a first exbodiment of this inwﬁntion;

Fig. 3 is a £1low chart for use in describing operation

Fi?-“4fl§'afbi§Fk diagram: of a key telephone set

according to a second embodiment of this invention;
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3 Wth this structure, each key tel ephone set is given the outgoing
t el ephone nunmber which is individually displayed in the display nenber.
Thi s shows that a single outgoing t el ephone nunber is sent from each
subscriber line through the key serV|c§ unit to anindividual one of the
key tel ephone sets. Herein, it iS to be noted that a plurality of
outgoing calls concurrently arrive as incomng calls at the key

Fig. 5 is a flow chart for use in describing operation

of the key telephone systen accoxrding to the second
- ambodimant of this 1nventaon.
Pig. 6 is a block dlagzam of a key telephone set
accordlng to a third embodiment of this 1nvent;on. and
Fig. 7 is a flow chaz:t for use in descz::.b:.ng operation
of a key telqphone-systam'apco:dzng to a fqgrth embodiment of

this invention.

Refazrring to'Eig. 1, a key telaphoneﬂﬁystem according
to a first embodiment of this invention isfﬁpplicable to a
private exchange system of an electronic type which may be
simply referrxed to as an’ electronic sw;tdhﬁgystemw The
' illustrated key teléphone system includes a central device,
nanely, a key service unit 1 which accommodates £irst through
n-th subscriber lines 1 to Ln connected to the public switch
telephone network (PSTN) (not shown) and wh;gh are connected
-to first and second-extension linas in the-;llust:ated
example. _
In tha illuat:.é_ted example, the key sg#vice unit 1 has
fixst thxough n-th subscriber circuits 11 tgéln connected to

respectively.
telephone system wh :ithree o: BOXe- key talephone sets are

connected to the key serv;ce unit 1, although not shown in
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t el ephone systemthrough a plurality of the subscriber 1-lines
accomodat ed in the key tel ephone system Wen the outgoing calls
acconpani es different outgoing tel ephone nunbers, the outgoing tel ephone
nunbers are sent to different ones of the key telephone.sets to be

di spl ayed, respectively. In other words, a single one of the outgoing

t el ephone nunbers alone is individually displayed on each display nenber
of the corresponding key tel ephone sets. - This shows that the
remai ni ng 8&ggodng tel ephone nunber or nunbers can. not be di splayed on

each di spl ay ne er of the r I,n hope, sets Under the
ci rcunst ances, | |§"%'S§Jm$&‘ gﬁg é’r‘%artg% g Fﬁ r’h%s at one of the
key tel eph%ssafiﬁe:réi%ﬁésr QR %ac@npséapéb ) &b&a{a@m@&w&é hogn

i nsi gni fi cant
release each subscridber line while each. of the first through

the n-th telephone number detectors 1§_ng e to detect
each rsception telephone number sent f;dmL bé public switch
telephone network through each subscribé:f#i;cuit 11 to 1n.

In addition, sach of the first and the second extension

circuits 14 and 15 controls a connection hetween sach
extension line and the subscriber lines. o

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 swiﬁching connection
paths between the subscriber circuits 11 to. 1n and the
extension circuits 14 and 15 from one to anbther, and a
memoxy 18 storing.a control program exacqfeébin the
controller 17. The illustrxated cont:ollei 17 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}gé@pected to the

controller 17 to detect outgoing telephone numbers which are
raeceived through the first through the nrﬁh ubscribar

circuits 11 to 1m, respectively; and~whiéi ight be called
reception telephone numbers, respectzvelﬁi““: as to avoid
confusion between the wo:ds “1ncom1ng tgoing".
Referring to Flg 2': . each of the

kay talephone set 1nc1udes an'lnput/output—(I/O) interface
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call received at another key tel ephone set close to the persons. In this
event, it is difficult to quickly respond to the energency call even when
t he outg0|ng t el ephone nunber is displayed at the one key tel ephone set in-

guestion, ‘because the outgoing tel ephone nunber of the energency call is
not di spl ayed on any ot her key tel epho sets.
4 Summary of the Inventlon It is an*object of this invention

to provide a key
(I/F) circuit 20, a telephone cixcuit 21, a hand set, a timer

circuit 24, and a memory portion 25. rhe:zfo interface
circuit 20 executas interface processing between the key
service unit 1 and the telephone circuitj%?iin response to a

ringing signal, a speech signal, and tﬁg}ii&g vhile thea

telephone circuit 21 amplifies a t:ansmisgiép 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 tig timer 24
determines a timing on displaying a.plurality of subscriber
line numbers and a p;urality of :eception'i§ﬁtgoing)
telephone numbers on a digplay member in aﬁiime division
fashion, as will become clear later. In addition, the memory
portion 25 tewporarily stores the subsc;ibé? dina numbexs and
the reception telephone numbers sent from ﬁg& key sarvice
wnit 1.

Each of the illustratad key telephonqégats 2 and 3
further comprises a display member 286, sud&ngs 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 wéi; known manner.
As will become clear, the illustrated displ;“'genber 26 can
display 2 plurality of subscriber lines éﬁd a:plurality of

outgoing telephone numbers in a time divisigﬂffash;og when a
plurality of incoming ¢alls are simultaneoqéig.ieceived
through a plurality of the subscriber lines?ii to Lh In
addition, the light emitt;ng portion 28 is llghtened on
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. tel ephone system which is capable of coping with sinultaneous reception of
> different incomng calls which include outgoing telephone nunbers.

It is. another object of this invention to provide a key telephone system
of the type described, which is capable of quickly responding to an
energency call, even mhen the energencygcall is received at an unattended
key tel ephone set. It is still another object of this invention to
provide a key telephone system of the type described, which is capable of
di spl-ayi ng s=phsmiatting ofr qeicgdvaggt al egbbne nunbers mﬁthout an increase

of costs. A key tel ephone stemto which_thii§ inve jon S
applicabl e is opStREAYETy &Bﬁbl"ﬁi&?&ﬁaméw ﬁ?&ﬁ% 2BRi ?% or 3

further has a hard disk device 40 for stozzng the outgoing
talephqne number each time on recepticon queach incoming call
and a éontrol poriion 29 coupled to the ébova—enumerated
members 20, 21, 24, 25, 26, 27, 28, and40 to control them.

Berein, it is to be noted that the 1llustrated control

portion 25 serves to make the d;splayhmeéh r 26 display a
plurality Of.theigubscxiber line nnmbe:sé i a plurality of
the outgoing telephone numbers on recgptiéﬁ of the incoming
calls through the Eirst through the nrthiétbscribe: lines L1
to In. More specificalxy, the pluxality;éé thelsubscriber
line n#mbers and the plurality of the ou§§§ing telephone
nunbexrs are successively displayed along'g;single line on the
display member 26 in the time division £§§§ion. in othex
words, the illustrated display member 26 ﬁhs a display area
fo:mad by the single line and is tharefore szmple in
structire and :.nexpens:.ve . '

Refe:rzng to Figs. 1 and 2, descrmptmon will be made
about an operation of the key telephone system according to

-the fzrst embodlment of this invention. I; the key service
unit 1 illustrated in Fig. 1, the firzst t@;ough the n-th
subscriber lines lefo In axe captured, déﬁnected and

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

subscriber circuits 11 to 1n and the contr”ller 17 Each of
the £izrst through: tha n~th telephone numbe: detectors 101 to
10n Qetects the outgoing telephone numbe__'

detected telephone. numbe: 1n response to'the incoming calls

recelqu through the fixst through the n—th-subscxlba: lines
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t el ephone network to receive an incomng call which is sent froman

out goi ng subscri ber as an outgoing call including an outgoing telephone
nunber. The key tel ephone system conprises a key 'service unit coupled to a
pl-urality of subscriber lines and a key tel ephone set which is coupled to
the key service unit. Accarding to this invention, the key telephone set.
conprises a display nember, and a cont®ol portion which is coupled to the
key service unit and which supplies the display nmenber with a plurality of

ines. t ot EpIEy TRecet, e ELY et setEeBolh gk Slodell, oG

di spl ay ”e.”ber'ﬁhe aetecfe&'wﬂﬁﬁéﬁ@fnwg& E8hePEO NEnS Sdcn L 1

included int key telephone“systemto display the outgoing tel ephone
- 17 and is processed by the contrxoller 17 tgfbe displayed on

the first and the second telephone sets 2';§§ 3 in the above-

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

the first and the second ektension ci:cuitgﬁl4'and 15 to make

them connect between the extension lines a#ﬁ;external lines,

The switch circuit 16 switches conne;tégn 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 ﬁénory 18 to
oxecute the switching cperation of the connectlon paths

between the subscriber circuits 11 to in and ‘the extension

circuits 14 and 15 and to set the absent not fication sent
£xom the key telephone sets 2 and 3. Thzs shows that the
controller 17 contrxols various operxations 0£ ;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 a@yi3 illustrated
in Fig. 2, the input/ocutput interface cixcuquzo carries out
input/output interface processing which is %hgcerned with the
key service unit 1 shown in Fig. 1. In such input/output

interface processing, the call tone signal : the speech

signal are procassed in the interface ci:cu;tfzo. The
talephona circuit 21 carries out amplificatiﬁn of -
transmission and reception signals from andl o the nicrophone

22 and the loudspeaker 23 and also processe'
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5 nunbers transmtted through the plurality of the subscriber [|ines. Such
di spl ays of the outgoing tel ephone nunbers are preferably executed in a
tinme .division fashion on the display nenber whi ¢h has a display area of a
single line and which nay therefore be sinple in structure. On the
ot her hand, the key service unit conprl ﬁs a plurality of subscriber
circuits connected to the subscriber respectively, a plurality of

t el ephone nunber '

The illuétxated control portion 29fis operable in
responee to the ;ncom;ng calls sent through the first through
the n~th s'u:bscra.ber lines L1 to In to d.\.splay , on the display
member 26, a plu:alzty of the subscxzber lxne nunbers and a
pluralzty of the outgoxng telephone numbera included in the
lncom;ng calls. Such a d;sPlay operatzon zs exacutad in the
‘tine d.zv:.a:.on fash:.on

Furthermore, the timer circuit 24 zmeasuxes or times a
display time when each of the outgoing tgiégheneanumbers is
displayed on the*diéplaf mambor 26 in the:tims 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 usgig for example, to
cne second. ‘

In the illustrated key telephone set 2 or 3, the
control-portionfzs gontrbls so that thé é%gplay menbexr 26
successively displays the subscriber line hﬁmbers assigned to
the subscribex lznes %L1 to In and the outgozng telephone
nunbers of the 1ncomxng calls in the time d;vls;on fashion
and that the light em;ttlng portion 28 Lsﬁl;ghtened on
trxansmisgsion offén-cutgoing call and recQéfidn of an incoming
call. In additiéh, the key board 27 is méi;fulated to put
the key telephone set 2 or 3 into the off-hook state or the
on-hock state on an outgozng or an ;ncomzng call and to input

a telephone number whlle the hard disk dev’ce 40 serves to

store each outgo;ng (receptzon) telephone?number 1ncluded in
cach anom;ng call :

Refe::xng ?_.Flg 3 together with Fi

?ﬁl and 2,
description will be made about displaying the subscziber .
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detectors connected to the respective subscriber circuits for detecting

t he outgoi ng tel ephone nunbers which are sent through the subscriber |ines
and-which are included in the incomng calls, a plurality of extension
circuits connected to the key tel ephone sets, a switch circuit for
selectively carrying out connection ket ween the.subscriber circuits and
the extension circuits to.forma connection path therebetween, and a
controller for controlllng the switch CI{CUIt to form the connection path.

Bri ef DesePPB?Fo 2388 (34 IR IRFIcing te UBbers) LR KERR J5HBAn of a key
service ungt whiene, L8 85 SohdrPa %J.ﬁﬂﬁﬂe&]%% §¥a.____:___:m8‘3881ﬂ ng.do this

i nventi on;
received through the subscribver lines Ll togpn te the key

service unit 1. When the incoming calls_a;igve at the key
service unit 1 thréugh the subscrider line§ i1'to In
illustrated in Fig. 1, the first through the n-th telephone
number detectors 101 to 10n detect. through;i'

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
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Fig. 2 is a block diagramof a key tel ephone set according to a first
embodi ment of this invention; Fig. 3 i1s aflowchart for use in
descri bing operation of the key tel ephone system according to the first
enbodi ment - of this invention; Fig. 4 is a block diagramof a key
t el ephone set according to a second emsbdi ment of this i nvention;

6 Fig. 5is a flowchart for use in describing operation

through the public switch telephone netwo__z_l;, As a. result,
the call tone 3ig§él;"£he'5ﬂb§cz£her linefgﬁmber Ll, and the
outgeing telephone number ére sent to thqugy telephone seit 2
in question. In the key telephone set 2, ﬁyg.subscriber line
nunbex L1l and ﬁhe?hutgoing telephone numbeiﬁare 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?pzedeterm;ned
ringer ox speaker_@ay be used to generate fha'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 outgéing telephone
number way be given in the form of, for exééple, "1, 1234-
5678" in a 1line. Subsequently, when the héﬁd set is off-
hooked, such an off-hook state is transmitted as an off-hook

. signal to the key service unit 1'through Ehé control portion
29 and the input/§ﬁﬁput interface cizcuit 20.

The key servidgrpnit 1 receives the ﬁﬁf-hook signal

from the key talephone set 2 through the e_;_:%gnsion circuit 14.

Under the circumstances, the switch cizcuif?ls is controlled

so0 that the subscr;ber line circuit 11 is cﬂnnected to the

extension c;rcu;t 14 to form.a t:ansm;ss;onfpath between the
subscribexr line czrcumt 11 and the extena;o ceircuit 14.
Thereafter, a spa_

-s started.betmeen sub c:xbe:e through

the-publ;c sw;tch __yephone network whxch h:s a closed speech

path therein. when the speech i1s f;nzshed, the key service

This Sheet Has Been Rerla

[




of the key tel ephone system according to the second enbodinment of this

I nyention; Fig. 6 is a block diagramof a key tel ephone set '
according to a third enbodi nent of this invention; and Fig. 7is a
flow chart for use in describing operation of "a-key tel ephone system
according to a fourth enbodi ment of this invention. Descri ption of
the Preferred Enbodi nents: Refer¥¢ ng to Fig.”1, a key tel ephone
system according to a first enbodi nent of this invention is applicable to

?ef E;ir\égt S%’ )£Caa§ggg?§‘tr‘g#gé%% %41%&%?2 " The -:.::'.'I' usfgé?gghkéyﬁgel ephone

system incl udespasgeat £Ré S8k 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', “the
call or calls may be assumed to a::;ve 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 nu:ﬁbera in the memory po::t:'.éx’: 25. Thus, the
kxey telephons set 2 finishes provision of d:.s-_olay

In Fig 3, the key telephone set 2 at. f:.::st executas a
£irst step 8101 of staxting a display on the d:.splay mambex
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

sacond 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
third step S103 by the timer circuit 24, the

aird step $103
is succeaeded to a fourth step S104 at whicg Splay contents

on. 'l;he dzsplay member 26 are kept unchanged '-and which are

returned back to the third step $103. In th ?llustrated

axample, the subscriber line number (L1) andtha outgoing
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nanely, a key service unit 1 which accommodates first through n-th
subscriber lines 1 to Ln connected to the public switch telephone network
(PSTN) (not shown) and which are connected to first and second extension
lines in the illustrated exanple. In the -illustrated exanple, the key
service unit 1 has first through n-th ¥8%bscriber circuits 11 to 1n
connected to the first through the n-th subscriber lines L1 to Ln and

the second RRESRE, SEREE TR 5% 35" RBARERE o T8 st and Second.
key tel ephofigh158hdwa 19 didpl afed PSS 1N i spDal haknét 126 W eneR¥oligradopt ed
in the key tel ephone”systemwhen three or "nore key tel ephone sets are
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 ox nuxbers, are siozed in the
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connected to the key service unit 1, although not shown in

7 Fig. 1. In Fig. 1, each of the first through the n-th subscriber
circuits 11-to 1n serves to capture, connect, or release each subscriber
line while each of the first through the n-th tel ephone nunber detectors
I's operable to detect each reception_tel ephone nunber sent fromthe public
switch tel ephone network through each®subscriber circuit 11 to 1n. In
addition, each of the first and the second extension

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.nemoryj?éztiqn 25 to send
the same to the display member 26. In addiﬁion, the current
display data signals and the new display dé?ﬁ signals are
alternately displayed on the display membe:fgs uvnder control
.of the control portion 29. For exanple, ité;s assumed that
the cu:rént display data sigmals are represq#tativé 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 ouygbing 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 "§§B765—4321“ are
alternately displayed on the dizplay'membertéﬁ in the time

" divigion fashion.

Moreover, when a further new one of the incoming calls
arrxives at another one of the subscriber li#g; L3 to In,
thiee subscridber line numbers and three outgéing talephone
numbexrs azre successively displayed on the di?élay menber 26
in the time division fashion. When the_keyiﬁélephone set 2
becomes an on-hook state by hanging down thafﬁand set after
the above-mentioned displays are carried cuéi}namely, when .
‘the on-hock signal is seat f£rom the keyrteléﬁgone set 2, the

on-hoock signal is delivered through the inp:“}output

interface circuit 20 to the}éxtensign circuf
controller 17 of the key serﬁica unit 1. Tha@#ont:oller 17
of the key service unit 1 judges that the speech or talk is
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circuits 14 and 15 controls a connection between each extension |ine and
t he subscri ber |ines. The key service unit 1 further includes a
switch circuit 16 between the first through the n-th subscriber circuits
11 to 1n and the first and the second extension circuits 14 and 15, a
controller 17 for sw tching connectionl7paths between the subscri ber
circuits 11 to 1n and the  extension circuits 14 and 15 fromone to

cont ol | it enE B VpbBeRih BlalpAiRoC s 8haY BE & Sletinndh §00, oo
R T P 98] SRR P end oSk s
for the on-hook at a tenth step S110. Spec¢cifically, 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 suppligé the on-hook
signal to the public switch telephone network through the
subscriber circuit 1l to release the conngé;ion or speech
path. R:

Simultaneously, the display menbex 26_ is controlled by
the contxol portion 29 to stop the alte:naﬁe 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@leﬁhone sets 2
and 3 ﬁas the display membexr 26 which has 2 display arxea
composed of a aingle line. Each cosbination of the
subscribexr line number and the outgoing telephone number is
automatically displayed along & single line?pn the display
area in the time division fashion. With this structuze, it
is readily judged that an emergency call is received as a new
inceming call during speech or talk related;to another
incoming call. In this case, the subscribeﬁgiine number and
the outgoing telephone number can be readilyfconfirmad in
connection with the emergency call. L

On the display member 26, the subscribei line number
and the outgoing telephone number axe d;splayed along the

single line in the time division fashion. Ihe:efore, the

display nember 26 may be small in size and may be 1nexpansave.
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t el ephone nunber detectors 101 to 10n are connected to the controller 17

to . detect outgoing tel ephone nunbers which are received through the first
t hrough the n-th subscriber «circuits 11 to 1n, respectively, and which

m ght be called reception telephone nunbers, respectively, so as to avoid

confusi on between the words "incom ng"i&nd "out goi ng". Referring to
Fig. 2 together with Fig.. 1 each of the key tel ephone set includes an
|nput/out 0 erf 8
(I'/F) C|r éé%: %9?%79p e ;%fned ﬁ&ﬁ%°§%ﬁe dlﬁpﬁﬁfes with

a la:ge and expens;ve display member. o

Referring to Fig. 4, a key telqphonéfSat 2A or 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
key 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 porxtion 29a whilae the control
portion 29a serves to process such a specigi_number in a
manner to be described later. It is needlaés to say that the

illugtrated control portion 25a contzols tpé;ﬂisplay member

26 to display a p_J'_.u_::a.:lity of the subscriber l:Lna nunbers 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 tQ:E;gxﬁs along with Fig. 4, .description will

bs made about opefﬁ$i§§jof the key te@sgﬁoﬁe 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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circuit 24, and a nenory portion 25. The I/Ointerface circuit 20 executes
I nt.erface processing between the key service unit 1 and the tel ephone
circuit 21 in response to a ringing signal, a -speech signal, and the like
while the telephone circuit 21 anplifies a transmm ssion speech signal or
a reception speech signal and processegga side-tone. Further, the
illustrated hand set is structured by a mcrophone 22 and a | oudspeaker 23
while the timer 24 determines a timng on displaying a plurality of '

subscri bertelephonsu s 82anx %\Bpﬂqjlb@l’ill"?léf $é@e¥ﬁﬁ di? (*bﬁtgefngl}e t el ephone
nunbers on a di r ti.nme dIVI Lon become
clear |at tr?aﬂ%ﬁoﬁagt ﬁia??nﬁli? 8r 5??? %‘fit}rlé’s t he

subscri berédél'? dm%aénﬂ;ne numbex (Ll to Ln) of an incoming call
and each outgoing*telephone number are senﬁlin the form of a
subscribex line number data signal and an outgozng telephone
number data signal £rom the key service unit:l to the key
telephone set 2A or 3a. The outgoing telgphpne nuopber is
notified by the public sm.tch telephone - network

Bcth the subsc.zber line number data sxgnal 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 a;g,#isplayed on the
display member 26.in the time division fasﬁion by
manipulating the key board 27. R

Oon displaying the subscriber line nunber and the
outgeing telephona- number on the display membe:: 26, the
function key 30 is at first depressed or pushed down 1n 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 coxrzespond to the first through
the n-th subscriber lines Ll to In, :espectgvely. In this
situation, the cox::'xt.roll po:tion 29a mnitors-" a push-down
signal sent from each 11ne key and judges. atJa third step
S203 whether or not exthe: one of the llne.ﬁ

3vs is pushed
dewn. If none of the ;;ne kays is puahed:d'wé, the control

portion 29a captures no push-down signal aﬁéfkeaps current

n i
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the reception tel ephone nunbers sent fromthe key service wunit 1.

Each of the illustrated key tel ephone sets 2 and 3 further conprises a

di spl ay menber 26, such as a liquid crystal display (LCD), a key board 27,
and an light emtting portion 28, such as a light :emtting diode. The key
board 27 is operable to put the key tejgephone set-into an--off-hook-

state or an on-hook state on -transm ssion or reception of a call and to
input a tel ephone nunber in a well known manner. As will become clear, the
i 11 ustrat edidpipyagakandbimals datack,spraghewplat 4l Foyprth stamiQfer |ines

and a plurality of tgm t el ephone nunbers_in djvisi on fashion
when a pl FRRBREHept ncm%%ﬂpg'saF@Wt%@Pygg’éﬁa‘v%? P through a

plurality @zo&hsaéﬁb%%ﬁ&fsééé}?éslé 9255 d@xerwa.se, the third 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:espoﬁé'tc 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 signaib are kept
unchanged at a éixth step 5206 and are copf;nuously displayed.
If new display data signals aze stored in tﬁe mamory portion
25, they are displayed on ‘the display member 26 at a seventh
skep 5207 in the time division fashion instéad of tha current
display data signals. Such new display data signals may.be a
combination of the subscxiber line numbex and the outgoing
telephone number included in the zncom;ng;call.

In othex woxds, the new display data -é‘ignals are read

out of the me.mozy po:t:.on 25 under control ¢ of the contxol

poxrtion 29a to be sent to the display menmb .;.- 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

one to aneothar :-..n the t.une d:.v;s:.on fash:.o_ at the seventh

step $207 and a:mjalternately aisplayed on

26 in the manng
embodiment.

f.____pnad :.n conjunct:.on th the first
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addi-tion, the light emtting portion 28 is |ightened on

transmtting or receiving a call. Moreover, the illustrated key

tel ephone set 2 or 3 further has a hard di sk device 40 for storing the

out goi ng tel ephone nunber each tine on reception of each incom ng cal

and a control portion 29 coupled to the@iabove-enunerated nenbers 20, 21,
24, 25, 26, 27, 28, and 40.to control them Herein; it is to be noted that

the ill ustrated contr ol
Each of the szxth and the seventh steps 8206 and 8207

is succeeded by an e__ighth step 8208 of date:_;_:__t;ng whether 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 S1l11 in Fig. 3. o

Thus, it is possible in the key telqpﬁpne set according
to the second eﬂbodi#ant of this invantiohzié display a
plurality of the subsgcriber line numbers aﬁ@_a plurality of
the outgoing telephone numbers on the display member 26 by
manually operating tle key telephone set a#io: 32. With this
structure, each outgoing telephcne number which arrives at
each subscriber line can be readily datactga at every
incoming call. This enables guick and'seléé;ive response to
each incoming call. B

In addition, each combination of the subscriber line
mumber and the outgding telephons nubber iggdisplayed in the
time division fashion alomng a single line 6':i the display
mexber 26, as mentioned in conjunction thh the first
embod;meat. Therafo:e. the display member 26 may be small in
size and dispenses with a large size of a d;splay nenber,
This results in a reduction of costs for- thekey telephone

set.

Refarring to Flg. 6, a key telephone eet 2B oxr 3B
according to a thxrd embodiment of this ;nveat;on is similar

in structu:e and oparation to that ;llustra ?d in Fig. 2

except that a wvoice synthas;zer 45 is inc wdad in the

illustrated key telephone set 2B or 3B. sPeclfzcally, the
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portion 25 serves to make the display nenber 26 display a plurality of the
subscriber line nunbers and a plurality of the outgoing tel ephone nunbers
on reception of the incomng calls through the first through the n-th
subscriber lines L1 to Ln. More specifically, the plurality of the
subscriber line nunbers and the plurality of the outgoing tel ephone
nunbers are successively displayed alopg a single line on the display
menber 26 in the tine division fashion. |In other words, the illustrated
di spl ay nenber 26 has a di'splay area forned by the S|ngle I|ne and is

t her ef or eddiuptEatad E@Yu%% pRONfR S9fed¥crsi 98, has the feputfoufpub Figs. 1

and 2. deserhprhon dLL.DE JF9%ne VRUndRa RSLALLE P! HNE Al gl Phone

composed of the micropbone 22 and the loudgpeaker 23, the
timer circuit 24, the memory portion 25, tﬁg display membex
26, the key board 27, the light emitting po::t:x.on 28, and the
hard disk device 40.

Moreover, the wvoice synthesizer 45 zn the key telephone
set 2B or 3B is connected to a volume controllez VR to
control a volume of a synthesized audio sxgnal and is also
connected to a speaker 46 to generate a synthes;zed audio
tone signal. As shown in Fig. 6, the vozceugynthesxzez 45 is
éouplad to a control portion 29b which is o§§:able to control
the voice synthesizer 45 so that a pluralitg of subscxiber
line numbers and a plu:aiity of ocutgoing teiephona nunbexs
synthesized audio signal in a time dav;sxonjgashlon.
Furthermore, the illustrated control portioé}29b sexves to
display each combination of the subscxiber i%ne=number and
the outgoing telephone number on the displafémember 26 in the
time division fashion like in the othex emqu;nemts.
Incidentally, the key service unit 1 may be ;dantacal with
that illustrated in Fig. 1 and therefore may;be omitted from
this figure.

At first, operation will be schematicaiiy described in
conjunction with the key telephone set 2B ox. 33 zllustrated
in Fig. 6. Like in the key telephone set 2 ox 3 illustrated

in Fig. 2, a plurality of the subscriber lzne*aumbers and a
piurality of the outgo;ng telephone numbers - ;ncluded in the

incoming calls are alternatexy dzgglayed in the time divisgion
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the first enmbodi ment of this invention. 1In the key service wunit 1
illustrated in Fig. 1, the first through the n-th subscriber lines L1
Ln are captured, connected, and released under control of the first
through the n-th subscriber circuits 11 to 1hitand the controller 17.

of

the first through the n-th tel ephone nunber detectors 101 to 10n

detects the outgoing tel ephone nunber 23 produce a detected tel ephone
“number in response to the:incoming calls received: ‘through the first

through thegdjitdy %Hp%ﬁh'hﬁﬁpﬁ&GQEember 26 of the kay telephone set 2B

or 3B shown in Fig. 6. 1In this case, eacn ooﬂb;natlon of the
subscriber line number and the outgo.u:g telephona numbex is
automatically displayved along a single l;ggﬁon the display
nmeomber 26. 'i

In the illustrated example, the suboo%iber line number

and the outgoing telephone nuuber are sucogﬁaively

| transferred from the controller 2%b to theiooicé synthesizer
45 in the form of data signals and are converted into a
sequence of audio signals by the voice syntheszzer 45. The
audio signal sequence is subjected to volumo 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 speagoz 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. i
_ At any zate, the key telephone set 2B ox 3B shown in
Fig. 6 can alternately display each of tha'éhbscriher line
numbexr and the outgo;ng telephone number ;n the time divisjion
fashion along a szngie line on the d;splay membex 26, In
addition, each of the subscriber line numbe: and the outgeing
telephone number is informed in the form of the audio signal.
Such notification due to the audio sxgnal'enables easy

distinction of each of the subscriber 1inei

_outgoing telephone nunbe: evan when the d;sp Y member 26 is

very small in size and 15 not readzly readable.

Referzing to Fig. 7, description wzllrfa'made about

to

Each

10

oparation of a key telephone set accoxding to a fourth
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L1 to Ln through the public switch tel ephone (not shown). The
detected tel ephone nunber is sent to the controller 17 and is processed by
the controller 17 to be displayed on the first and the second tel ephone
sets 2 and 3 in the above- nentioned manner. In addition, the controller
17 controls the first and the second extension circuits 14 and 15 to nake
t hem connect between the extension |in24 and external |ines. The
switch circuit 16 switches connection paths between the subscriber

et L e L U E0BE0E TS Sy Pl T O1 {0, 200t e
oper abl e Ofiedd¥iipYcs 9 EBAreANEHISOAIHAH ﬁﬁ?ﬁb&r 8§hmi Tt g, MeMOry 18 to
execute the sw tching operation of the connecfion-paths

structure to that illustrated in Figs. 2,:4, and 6, although

the following dascr:.pta.on will be made on. ;he assumption that

the fourth embodiment will be applied to- tha key telephone

set shown in Flg, 2.

Now, each outgoing telephone number is successively
stored in the hard disk device 40. -mhareg§tpr, the names of
outgoing swbscribers which correspond toit?é outgoing
telaphone nurmbers are also stored in the hééd disk device 40
by maniéulating the key board 27 and undex control of the
control portion 29. The names and the cox;égponding numbers
are rearranged or sorted ocut in a pzedeteré;ned order, foxr
example, an alphabetical order and can be retrievad some day
to be automatically dialed. o

In Fig. 7, an automatic dialing mode:.s set at a first
stap S301 by input uanipulation of the keyiﬁbaxd 27 and under
control of the controllexr 28. At a second step 5302, the key
board 27 is manually ope:ated to indicate whether a single
outgoing subscriber or a plurality of outgp;ng subscribers

are retriaved. In bthar words, an input qPéiation is carried

out to retrieve a single outgoing subscr:ber" r a plurality
of outgoing subscribers by the use of the key board 27 at the
second step $302. In the exampla ba;ng 1llustzated it is

assumed at the second step $302 that a full-name or full
characters of a s;ngle outgoing subsc:xba: ”qunput to

retrieve the s;ngle outgo;ng subscrzber by p use of the key

board 27 while an initial or a f;rst Character is input to
retrieve a plu:allty of the ocutgoing subscrzbe:s by the use
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bet ween the subscriber circuits 11 to 1n and the extension circuits 14 and
15 and to set the absent notification sent fromthe key telephone sets 2
and 3. This shows that the controller 17 controls various operations of
the key service wunit 1 in accordance with the control programstored in
the nenory 18. In each of the y tel ephone sets 2 and 3
Illustrated in Fig. 2, the input/outﬁé? interface circuit 20 carries out

i nput/out put interface processing which is concerned with the key service

unit 1 shqh the kieg: bdaxdN23UCbeRP dhig Uthe! tini tilar LReRaBLEEESSI Ny, the
call tone signal and the speech signal are processed in the interface

circuit 20.npHts at plephditycof cthd dibgpdngi telephomaivuntierat aen of
transm SS':%%%Z%%Q%}G.ELLOQQLQQS‘J& féoo Ba0ing siseci el M an are
specified by the initizl character. :

When such a retrieval'indication-is.gjvan from the key
board 27 so as to retriave a'plu:ality.of éﬁtgoing
subscribexrs, the names of the outgoing sﬁpégribers and the
cor;esponding cutgeing telephone nndbe:s.ag§ displayed on the .
display member 26 under control of.the_cong;ol-portion 29
(third and fourth steps S303 and 5304). In this situation,
the names and/oxr the coxresponding outgoing telephone numbers
displayed as an image can be scrolled on thé display mcmber
26 in xresponse to a scroll indication given £rom a uwsexr or a
subscriber. At a fifth step S305, the control poxtion 29
Judges whether or not the scroll indication.ﬁs given f£from the
user. If the scroll indication is given, thé fifth step 5305
is succeeded to a sixth step S306 at which-a:scroll is
axecuted on the image displayed on the display member 26 to
select a desired ocutgoing subscriber name ana the
coxresponding outgoing telephone number. At a seventh step
8307, the desireq outgoing subscriber name a#d the
corresponding ocutgoing telephone number are éelected and
displayed on the display member 26, '

Next, it is judged by the contxol pcrti?n 29 at an
eighth step 5308 whether or mot an aﬁtéinatic dialing
indication is issued from the key boaxd 27. _i o

On the other hand, the :et:zeva" zndlcatzon is given
from the key boaxd 27 to ret:zeve a slngle outgoxng
subscriber at the second stap §302. In this e_vent, retrieval
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22 and the | oudspeaker 23 and al so processes the side tone.

11, . The illustrated control portion 29 is operable in response to the
incomng calls sent through the first through the n-th subscriber lines L1
to Ln to display, on the display mnenber 26, a plurality of the subscriber
| ine nunbers and a plurality of the outg0|ng t el ephone nunbers included in
the incomng calls. Such a display ope tion is executed in the tine

di vi si on fashi on. Furthernore, the tiner circuit 24 neasures or tinmes

a di spl ay pactessiay anandRipldy ddkisiggl AraPBRESHBYEDSE gl ayed on

t he display nmenber 26 in the tinme division fashion: Such a |sp y time or
measur ed t4enth steps ﬁaﬂpedndy53tantnnﬂﬂnamgythﬁa#k;ybmadéhiibdpb;%@der
cont rol oz?th%lcx:;ognts%% cg%telrogn%ghgnd(lsr;algybmrb 6? lﬁee;ea;:_g;rexanpl e, to
one secon ’
the tenth step 85310 is followed by the e;ghth step S308, as .
shown in Fig. 7.

After -the eighth step S308 is axacuﬁéa-undax control of
the control poxtion 28, the control po:t;on 29 pxocesses the
automatzc dialing indication to generate a DIMF gignal which
is dstermined in a PB system and which cox;gspunds to the
desired outgoing subscriber (an eleventh step S311). The
DIMF signal is sent through the input/outpu§ inter£ace
gircuit 20 to the key service unit 1 and p:écessing is
finished in connection with the automatic diéling indication
at a twelfth step S312. .

Responsive to the DIMP signal, the key}service it 1
illustrated in Fig. 1 transfers the DTMF signal through the
extension circuit 14 or 15, the switch circuit 16, a selected
one of the subscriber circuits 11 to 1n, and'a selected one
of the subscriber lines Ll to La to the publig switch
telephone network. As a result, the deairedgoutgoing
subscriber is connected as the desired subscr;ber to the user.
Thus, telephone talk is started betwaen them

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 Zé;afte: lapse of a

Predetermined time (fourteenth step S314). mhus, Processing

is finished.

In the key telephone system according EB the first

through the fourth embodiments of this ;nventlon, a plu:allty

This Sheet Has Been Reﬂla

MR




In the illustrated key tel ephone set 2 or 3, the control portion 29
controls so that the display nenber 26 successively displays the subscriber
| i ne nunbers assigned to the subscriber lines L1 to Ln and the outgoing

t el ephone nunbers of the inconming calls in the tinme division fashion and
that the light emtting portion 28 is |ightened on transm ssion of an
outgoing call and reception of an incomng call. In addition, the key board
27 is mani pul ated to put the key tel ephgne set 2 or 3 into the of f - hook
state or the on-hook state on an outgofhg or an incom ng call and to input
a tel ephone nunber while the hard di sk device 40 serves to store each

out goi ng (dsiecuimgtdm)g tellephene mutliwrs izeteited a8 DEedminy @Rllg cal | .
Referring to Fig. 3 together with Figs. 1 and 2, -description will be nade
about di spthsaven tthe wbéepu pwitch telephone network can be 12

nomber |1 g, SIS 1090080 NS IS5 Bk ul T on

fashion togather with a plurality of subscrlber line numbers

on a display member of a key telephone sat - Each combination
of the outgoing telephone numbers an¢ thg;gybscribex line
ounbers may be informed in the form of agégéthesized audio -
signal and is visually displayed in a linéi&n the display
negber in the time division fashion. As a result. the key
telephone system is improved in avallabnl;ty 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,
a telephone directory is automatically madé out in the haxd
disk device and is readily read cut by nané?glating the key
board. !his structure is effective to‘imngj? 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 to.put this

invention into practice in various other manners. For

example, each of the ocutgoing telephone nunb  s may be

displayed on the display member without any subscriber line
numbar and may not be always displaye§ in fﬁéétime,division
fashion. e
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di vi si on_fashien—when a plurality of the incomng calls are received
through t he subscr!ﬁ lines L1 to Ln to the key service unit 1. Wen the

| \m“\mmt“ e at the-key service unit 1 through the subscriber
I n

strated in Fig. 1, the first -through the n-th tel ephone
er fetkctors 101 to 10n detect, through the first through the n-th
subscrl ber circuits 11 to 1n, the outqg’ng t el ephone nunbers included in
the incomng calls. The detected outgoing telephone nunbers are sent from
the detectors 101 to 10n to the controller 17. Let the incom ng call
arrive fromthe first subscriber line L1 to the key tel ephone set 2 due to

dial-in. In this _eygn &hg controller 17 controls to nake the first
ext ensi on WBAZ XS ) 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 sends each subscriber line
mumbex to the display member to display ea,c‘__&_.;___ué;;_line number 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 subscribex lines to success:.vely send each

outgoing telephone number of the 1ncom.ng call to the key
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circuit 14 send-a-call tone signal to the key tel ephone set 2 specified by
the i'ncom ng cal | On the other hand, let the incomng call indicate

. mﬂfm“ml“\ \mephone nunber. In this case, the controller 17
: ITDI’lIﬂ rough.-the n-th subscriber circuits 11 to 1n, the
ext endi oh CII‘CUItS 14 and 15, and the switch <circuit 16 to detect an idle

one of the key tel ephone sets 2 and 3281d to send the call tone signal to
the idle key telephone set. When the call tone signal is sent from

t he key SeLy t k h t I n_Fl.g. 2,
si mul t aneous %éaﬂsn155|o 5Q§§d§¥F§§%$§H%£€%§%§e§ é& Eﬁéﬁgﬁgﬁgﬁ?gthe
subscrlbersﬁbgﬁtiyﬁgpe&u&ghe | i ne nunber of the first subscriber Iine L1)
and the outgoing tel ephone nunber

S. A key telephone system as claimed in claim 4,
whereaein the key service unit fu.zther suce‘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 :.neomng call in a line.

9. A keoy telephone system as claimed in claim 1,
wherein the key telephone set comprises a ve'_i,_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;med: :.n claim 9,
wherxein the voice synthes:.zer is given tha J.:.ne numbexr to

successively produce the line number and the-___ outgeing . —— 7T

NS



uded in the incomng call and which is sent
13 o UI B uﬂnﬂﬂtmnﬂlc switch tel ephone network. As a result, t he
cal I ubscri ber line nunber L1, and the out goi ng
telephone nu er are Sent to the key tel ephone set 2 ~ in question. In
t he key tel ephone set 2, the subscriber |ine nunber L1 and the outgoi ng

t el ephone nunber are nennrized I n aghe nenory portion 25 and the hard
di sk device 40 under .control of the control portlon 29, respectively.

telerhone number as the audio signal.

11. A key telephone syster as claimed in claim 1,
wherein the key telephone set comprises a memn:y unit for
successively storing each of the outgoing telephone numbars
together with outgoing subscribers correqund?ng-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 .:.n 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

This Sheet Has Been Re

- fill



Furthernore, the call tone signal is delivered through t he tel ephone
circuit paker 23 in the key t el ephone set 2 to generate
a cal | 3“““”“;“%‘@ hed ringer or speaker -may be used to generate
he cal I ton@. On' M S generation of the call tone,.'the subscriber line
nunber L1 and the outgoing tel ephone nunber ar'ﬁTead out of the menory
25 to be displayed on the display memer 26. Such a-display of the
subscriber |ine number and the outgoing tel ephone nunber may be given
in the formof, for exanple, "1. 1234- 5678" in.-a line. Subsequently,
when the’H&ﬁGISEFtvge%the key fooRege yoih anp diie keyk telaphone transnitted
as an offse Qok . signal to the key service unit ‘1 through the control
portion ‘29 and the input/output interface circuirt 20. The key service

unit 1 receiveg hi{eqoéde h‘%z@ Q”ﬁ:kcrophone and a 1oudspeakex:,

a telephone circuit coupled to the _co_ntt,o_l portion, the’

hand set, and the input/output interface c:. u.zt for

transmitting/receiving a trana'mission/:ec;:_ £i n :speech signal

between the hand set and the 1nput/ou:put ;nte:face circuit
under control of the contrel portion; and

2 timer circuit for measuring a time féléiﬁplay 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 claime@ﬁi# claim 14,
wherein the key telephone set furthex compxiéép:

a key boaxd which has a function key £5§ manua11y
indicating to display the plurality of the Liqé.nnmberﬁ and
the plurality of the ocutgoing telephone numpéég on the
display member in the time division fashion. =

16. A key telephone system as claimed iﬁ-claim 15,

vherein the key board selects one of the llne numher and the

sutgeing telephone number from the pluralztyﬂ:f the line
" numbers and the plurality of the outgoing télephone nunber
displayed on the display member, L
17. A key telephone systenm as claimed;iﬁ clainm 14,
wherein the key telephone set further compriéés:
a memoxry unit for storing each of the outge;ng
telephone aumbers included in the incoming calls, and
automatic d;alxng means foz autcmatzcally reading each

of the outgoing telephone numbers out of the
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fromthe key tel ephone set 2 through the extension circuit 14. Under

t he circunstances, the switch circuit 16 is controlled so that the
subscri \‘ z“ 1 is connected to the extension circuit 14 to
forma ammms“‘m u bet ween t he subscriber line circuit 11 and

the extensi on dirduif Thereafter, a speech is started between o
subscri bers through the public switch tel ephone network which has a

cl osed speech pat h therein. WieR?t he speech is finished, the key
service ' 14

18. A key telephone system as claimed in claim 14,
wherein the key telephone set fucther comprises:

a voice synthesizer coupled to the control portion and
_responsive to the plurality of ﬂ:e line numbe:s and the
piu.rality of the ocutgoing teiephone nunbers or synthesizing
them into an audio signﬁl. |

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 outgoiung
tolephone numbers which are sent thrxough 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 controllex for controiling the switc-h?_ gircuit to foxrm

the connection path.
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unit 1 is given an on-hook signal to release the speech path. Bef or e
the on-hook signal is received by the key service unit 1, the key !
t el ephone set 2 continues to talk to the outgoi ng.subscriber generating
the incomng call and is ‘kept in a state of receiving the incomng call.
The state w1l be called-a reception state of the incomng call. During
the reception state of the incomng call, the other incomng <call or calls
may be assuned to arrive at the other subscriber lines L2 to Ln and may

i nclude the other outgoing. tel ephone pgnber or nunmbers. In this event, the
ot her outgoi ng tel ephone nunber or nunbers . are sent to the key tel ephone
set 2 together with the other subscriber li-ne nunber or. nunbers. The key

t el ephone KEYTELEPHONEISYSTEM CARABLE OF DISRUAYING APDURAIITYUORer s and

the other sPETGOING TELEPHONE NUMBERS INCLUDED IN INCOMING CALLS

ABSTRACT

In a key teléphone system whu:h is operable in response to a plurahty of i xncommg calls
sent through a plurahty 'subscnber lines (Ly,Ly) and which _has a phurality of key

a'plurality s which are included in the
incoming calls are displayed-on a display member (26) of each key telephone set (2,3)
under control of a key service umt (1). Eachof the subscnbe:\ ine numbers may be
displayed together W1th each outgomg telephone number in a nme division fashion. A
combination of the subs_ ber line number and the outgoing telephone number may be
informed in the form of a.synt.hesxzed audio signal synthesized by the use of a voice
synthesizer (45). |

Figl.
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| i ne nunber or nunbers in the nmenory portion 25. Thus, the key tel ephone
..set 2 finishes provision of display. . . In Fig 3, the key tel ephone set
2 at first executes a first step S101 of starti:qng a display on the display
menber 26 and proceeds to a second step S102 at which the timer <circuit
24 is energized and starts neasuring a tinme. The second .step S102 is ,
followed by a-third step S103 at which Yihe timer circuit 24 measures the
time and detects a |apse of a predetermned tine, for exanple, one second.
As long as the | apse of tdae predetermned ti ngQi-s not detected at the
third step S103 by the tiM®¥r circuit 24, the t@%rd step S103 is succeeded
to a fourth step S104 at ﬂﬁich di splay contentes on the display nenber 26
are kept unchanged and vvhi&h are on
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returned back to the third step S103. In the illustrated exanple, the

* subscriber line nunber (L1) and the outgoing
15 t el ephone nunber included in the incomng call are conti nuously
di spl ayed on the display nenber 26 at the fourth step S104.

- the other hand, when the predeternmined tine |apses at the third step
S103, the control portion 29 clears the timer circuit 24 at a fifth step
S105 which is followed by a sixth step S106. At the sixth step S106, the

control portion 27

On
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29 judges whether or not the nenory portion 25 stores the subscri ber 1ine

:» AUnber or nunbers and the outgoing tel ephone nunbers ot her than the

di spl ayed |ine nunber and the di spl ayed out goi ng tel ephone nunber. This
means t hat judgenent is nade at the-sixth step S106 about whet her or not
any other incomng call is received during the reception tine of the
current call. Specifically, the nenory portion 25 nenorizes, as new

di spl ay data signals, any subscriber line nunber or nunbers (L2 to Ln)
ot her than the subscriber line nunber g¢B1) and any outgoi ng tel ephone

nunber or nunbers tg be _received by the key tel ephone set 3. | f
any new display dafa gTargl s Yare not stored in the - menory portion 25, the
sixth step S106 pr Oeeedsio-dn ei ghth

STARTING A DISPLAY [~-S101

START OF -~ $102
MEASURING A TIME?

PREDETERMINED
TIME LAPSE?

104 $105
¢
KEEPING DISPLAY |
CONTENTS ON THE CLEA%'%% J#EZTIMER
DISPLAY MEMBER 26 - 4

_J

S108
¢
KEEPING DISPLAY - ALTERNATELY
DATA SIGNALS DISPLAYING DISPLAY
UNCHANGED DATA SIGNALS

]

PROCESSING ON-HOOK |~-$110

STOPPING - S111
THE DISPLAYS |

J
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step S107 at which the current- subscriber |ine nunber (L1) and the
.GUrrent outgoing tel ephone nunber are kept unchanged on the display nenber
26. This neans that display contents or current display data signals are
not changed on the display nenber 26 at the seventh step S107. On
the other hand, let the control portion 29 judge at the sixth step S106
that t'he new display data signals, such as new subscriber |ine nunber or
nunbers (L2 to Ln) and new outgoing tel ephone nunber or nunbers, are
stored in the 16
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*

menory portion 25.
an

In this case,
ei ghth step S108 at which the control

the sixth step S106 is foll owed by
portion 29 reads the
‘~data signals out of the nmenory portion 25 to send

new di spl ay
the sane to the display

nmenber 26. I n addition,

the current

di spl ay dat-a signals and the new

dirsplay data signals are-

under control of the control portion 29. For exanple,

the current display data signals are representative of

alternately displayed on the display nenber 26

it 1s assuned that
"1.1234-5678" while

t he new di splay data signals are

representative-of

a conbi nati on of the

fifth subscriber 5 ne nunber

t el ephone nunber

"8765-4321"

_"5.8765-4321" which is
"5" and the outgoing

I ncl uded |n the other incomng call. In
STARTING ~ hes2ot
A DISPLAY PROCESS i
DlSPLAY MODE ~— 5202
“KEEPING CURRENT
DISPLAY DATA SIGNALS $207

EPING

' : CURRENT DISPLAY

SWITCHING DISPLAY
DATA SIGNALS FROM

“DATA SIGNALS | | ONE TO ANGTHER
; — pana ;.._. -_ 1
ON-HOOK . "\ NO
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this situation, the current display data signals of "1.1234- 5678" and the
..new di splay data signals of "5.8765-4321" are alternately displayed on the
di splay nenber 26 in the tine division fashion. : Mor eover, when a
further new one of the incomng calls arrives at another one of t he
subscriber lines L3 to Ln, three subscriber |ine nunbers ard three

out goi ng tel ephone nunbers are successively displayed on the display
menber 26 in the tine division fashion. Wen the key tel ephone set 2
becomes an on-hook state-by hanging down the hand set after the
above-mentioned displays are carried oujgs nanely, when the on-hook signal
is sent fromthe key tel ephone set 2, the on- hook signal is delivered
through the |nput/output_ interface circuit 20 to the extension circuit 14
and the
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controller 17 of the key service unit 1. The controller 17 of the key
service unit 1 judges that the speech or talk is

~*2- 17 finished by detecting the on-hook signal at a ninth step S109.

- Furthernore, the controller 17 executes processing determned for the

7 @gn-hook at a tenth step S110. Specifically, the controller 17 controls the
s switch circuit 16 to cut- away the speegh path or connection pat h bet ween
i the subscriber circuit = 11 and the extension CIrCUIt 14 and supplies the

on hook S

'S301~4  MODE SE‘ITlNG
s302~/ REIRIEVAL OF RETRIEVAL OF
o/ A SINGLE "SUBSCRIBER \ _SINGLE SUBSCRIBER
\"" OR A PLURALITY S

OF SUBSCRIBERS
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S S
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" signal to the -publii¢ switch tel ephone network through the subdsd]Ber

circuit 11 to release the connection or %&AW SHEETS SG :
Si mul t aneously, the display nenber 26 ijs mqﬁmadpmﬁﬂ portion

29 to stop the alternate displays carri e@zﬂmm(s)n tlpeg&d?tidpaged h' {ashi on”
at an eleventh step S111. Subsequentlyj, g(smgpr@dr 7w pegbdiatk|to the
second step S102. As nmenti ohed jal@westrgach : g_&h ke pagef BPhpne

sets 2 and 3 has the display nenber 26 which has a d|spla area cofmposed
of a single |line. Each conbination of th A I qa%y er anH t he
out goi ng tel ephone nunber is automatid ' SSRGS l'ine
on the displ ay KEdr @EIEPHONE (SVETEM VCSPABLE oGl i DISPMMING hi s structure, it

A PLURALITY OF OUTGOING TELEPHONE NUMBERS REPLACEMENT SHEET

INCLUDED IN INCOMING CALLS
| 21 MAR 2061

Bac und he Invention:

This invention relates to a key telephone system which
is operable in response to an incoming call which is sent as
an outgoing call from an outgoing subscriber and which
includes an outgoing telephone number assigned to a telephone
set of the outgoing subscriber.

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, a service has been
performed such that an outgoing phone number is transmitted
from an outgoing telephone set to an incoming subscriber and
is displayed on a display member, such as a liquid crystal -
display. With this service, it is possible to previously
confirm the outgoing subscriber on the incoming subécriber
éide'beﬁore a telephone talk.

Heretofore, a wide variety of proposals have been made
about informing an incoming subscriber of the outgoing phone
number. For example, diéclosure has been made in Japanese
Unexamined Patent Publication Nos. Hei 5-244286 (244286/1993)
and Hei 7-203006 (203006/1995) about key telephone systems
each of which receives an incoming call from an outgoing
subscriber and which can hold an outgoing telephone number

assigned to the outgoing subscriber. Specifically, a private
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is readily judged that an enmergency call is received as a new incom ng

cal | iduring speech or talk related to another incomng call. In this case,
t he subscriber |ine nunber and the outgoing tel ephone nunber can be
readi:ly confirnmed in connection with the energency call. On the

di spl ay nenber 26, the subscriber |ine nunber and the outgoing tel ephone
nunber are displayed along the single line in the time division fashion.
Therefore, the display nenber 26 may be small in size and may be
i nexp'eﬁ:gqangh exchange of an electronic type has been disclosed in

. : the former publication and can register an outgoing telephone
i number and an extension number in a history table and a

:é history file. Such an outgoing telephone number can be

i displayed on a display device and can be enéured by an

f incoming subscriber. The incoming subscriber can

; automatically call back the outgoing subscriber by pushing a
f specific button.

On the other hand, a sequence of bell éigna;s which is
f_received with an time interval left between édjacent oneé of
f.the bell signals is delayed in the latter publication until
; an outgoing telephone number is received by a key telephone
?lsystem. In other words, the outgoing telephoné number is
. certainly received and, thereafter, a bell is repeatedly
_fdriven by the bell signal sequence. This is because the
goutgoing telephone number is interposéd within the time
;interval between two adjacent ones of the bell signals.

In the meanwhile, it often happens that a key telephone
;system has a plurality of subscriber lines connected to the
Epublic switch telephone network and a main device which may
fbe-called*a key service unit which accommodaﬁéé’the ST e

;subscriber lines and which is connected to aié;urality of
‘extension lines. In this event, a plurality Bf key telephone
‘sets are connected to the extension lines and;have display
i#embers, such as liquid crystal display unité; Each of the
key telephone sets can display, on each disp1;j=member, an

fputgoing telephone number included in an incdﬁing call from

‘an outgoing subscriber, before a hand set of géch ke

ifelephohe set is puts into off-hook. SﬁﬂfﬁﬁﬁQ@'Serr
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18 1In other words, the above-nentioned structure dispenses with a |arge

and expensive display nenber. Referring to Fig. 4, a key tel ephone
set 2A or 3A according to a second enbodi nent of this invention is simlar
in structure and operation to that illustrated in Fig. 2 except that a
function key 30 is attached to a contgoller 29a instead of the timer
circuit 24 illustrated in Fig. 2. The key service unit 1 nay be identi cal
with that illustrated in Fig. 1. Like in Fig. 2, the key tel ephone

set 2A or 3AWitH uHirsatstuctutie). ehdlaskayhctelgphdnmutsgnilt distgdMetee circuit
20, the telephone circuit 21, the mcrophone 22, the Ioudsg_eakfr 23, the
menory the teuging ttrelephgnenunbeerwhach is individually displayed
in the display member. This shows that a single outgoing
telephone number is sent from each subscriﬁeg?line through
the key service unit to an individual one oﬁ”the key
telephone sets. |
Herein, it is to be noted that a plprgiity of outgoing
calls concurrently arrive as incoming calls‘at the key
telephone system through a plurality of the subscriber Iines
accommodated in the key telephone system. Whén the outgoing
calls accompanies different outgoing telephoﬁe numbers, the
outgoing telephone numbers are sent to differént ones of the
key telephone sets to be displayed, respectggely. In other
words, a single one of the outgoing telephoﬂe numbers alone
is individually displayed on each display mggber of the
corresponding key telephone sets. -
This shows that the remaining outgoing telephone number
or numbers can not be displayed on each dispiay nember of the
remaining key telephone sets.
Under the circumstances, it is assume@'that an
emergency- ¢call arrives .at one of the-key teiéphone sets T e
remote from each person, simultaneously ﬁitﬁgan insignificant
call received at another key telephone set ééose to the
persons. In this event, it is difficult‘tof&?ickly respond
to the emergency call even when the outgbiﬂéiﬁelephone number
is displayed at the one key telephone set iﬁzquestion,

because the outgoing telephone number ofﬁthéﬁgmergency call

is not displayed on any other key telephone'$ets. RH%ACEMENTSHEET

21 MAR 2001
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t he key board 27, the light emtting portion 28, [aggd,t 0 ~di-Sk devi ce
40. Mor eover, the function key 30 is oper ﬁg”é@gg @Lq% ' kpeci al
nunber to the control portion 29a while the contfolk portion 29al sprves to
process such a special nunber in a manner to bejdes@ i AR 1288%r It is
needl ess to say that the illustrated4acontrol poftiion 29a contro|sjthe

di spl ay nenber 26 to display a plurality of thet{substriber Tine nunbers
and a plurali of the outg0|n t el ephone numbers_on_the display | menber
26 in a tine n Fig. 2. Inthe illustrated exanple,

such di spl ay an be agh hieved by ulati 04 27 and the
fauncti on keysgﬁ ¥@$ r?? Ehf% ven ? % ??é#? 2 descrlptlon

will telephone system which is capable of coping with s;multaneous

reception of different incoming calls whichfinclude outgoing
telephone numbere. |

It is another object of this invention to provide a key
telephone system of the type described, which is capable of
quickly responding to an emergency call, even when the
emergency call is received at an unattended key telephone set.

It is still another object of this invention to provide
a key telephone system of the type described, which is
capable of displaying a plurality of outgoing telephone
numbers without an increase of costs. |

A key telephone system to which this invention is
applicable is operable in combination with a public switch
telephone network to receive an incoming call:which is sent
from an outgoing subscriber as an outgoing oall including an
outgoing telephone number. The key telephone system
comprises ‘a key service unit coupled to a plurallty of
subscriber lines and a key telephone set whlch is coupled to
the: key service unit.  According to this-lnventlon, the key T
telephone set comprises a display membex, ang-a control
portion which is coupled to the key service unit and which
supplies the display member with a plurallty of outgoing
telephone numbers transnitted on the plurallty of the
subscriber lines to display the plurality of the outgoing
telephone numbers on the display member.. o

A.pluéality of the key telephone sets nay be included

in the'key telephone system to display the outgoing telephone
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be nmade about operation of the key tel ephone set RApor—8A—"€Xecutkd
I nconnection with the key service unit 1 illustratéd/ 1) Th
operation of the illustrated key ' Hpﬂﬁze&t
tel ephone set 2A or 3Ais basically simlar to that lof. the —key—+et| §
set 2 or 3 showmn in Fig. 2. Mre speafically, edch subscriber lin
(L1 to Ln) of an incomng call and each outgoi ng €r are sent

in the formof _a subscriber |ine nunber, data si | _and an out goi ng
t el ephBHEPSRANERRERIE oW hire BLEF LN BF (et SHASEEERET oy

lines. Such displays of the outgoing telephone numbers are

preferably executed in a time division fashion on the display
member which has a display area of a single line and which
may therefore be simple in structure.

On the other hand, the key service unit comprises a
plurality of subscriber circuits connected to the subscriber
lines, respectively, a plurality of telephone number
detectors connected to the respective subscriber circuits for
detecting the outgoing telephone numbers which are sent
through the subscriber lines and which are included in the
incoming calls, a plurality of extension circuits connected
to the key telephone sets, a switch circuit for selectively
carrying out connection between the subscriber circuits and
the extension circuits to form a connection path therebetween,
and a contreoller for controlling the switch circuit to form

the connection path.

Brief Description of the Drawing:
Fig. 1 is a block diagram of a key service unit which
- . is used-for a key telephone system according to thisg - ST L T
invention;
Fig. 2 is a block diagram of a key telephone set
according to a first embodiment of this invention;
Fig. 3 is a flow chart for use in describing operation
" of the key telephone system according to the first embodiment
of this invention; i
Fig. 4éis a block diagram of a key telephone set

according to a second embodiment of this invention;
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t el ephone set 2A or 3A. The outgoi ng tel ephone nunber+s—notifiediby t he

public switch tel ephone network. Both the su ScthfMAQIML unmber
data signal and the outgoing tel ephone nunber datajs red in
the nmenory portion 25 and the hard di sk device 40. The_daLan_SLQnals

stored in the nenory portion 25 are & splayed on th di spl ay nmenber {26 in
the tinme division fashion by nmanipulating the key beate27
di spl ayi ng the subscriber |ine nunber and the outgoing tel ephone nunber on

the display HéfbeP 26 a Fdow mx\ﬁntorqueyd% ing dgscriipinggeprEatddtor pushed

p?xém;elsgfeg:&hs of ttgﬁ-eg%r}eg I%‘g sets 3: S:A to sta a di spl ay

embodiment of this invention;

Fig. 6 is a block diagram of a key telephone set.
according to a third embodiment of this invention; and

Fig. 7 is a flow chart for use in describing operation

of a key telephone system according to a fourth embodiment of

this invention.

i £ Pref e ime

Referring to Fig. 1, a key telephone system according
to a first embodiment of this invention is applicable to a
private exchange system of an electronic type which may be
simply referred to as an electronic switch system. The
illustrated key telephone system includes a central device,
namely, a key service unit 1 which accommodates first through
n~th subscriber lines 1 to ILn connected to the public switch
telephone network (PSTN) (not shown) and which are connected
to first and second extension lines in the iilustrated
example.

—=In the-illustrated example, theé key service unit 1-has e
first through n-th subscriber circuits 11 to 1n connected to
the first through the n~th subscriber lines Ll to ILn and
first and second extension circuits 14 andilsgconnected to
the first and the second extension lines whidﬁ_are also
connected to first and second key telephone géts 2 and 3,
respectively. Similar structure may be adoptéd in the key
telephone system when three or more key telephone sets are

connected to the key service unit 1, although not shown in
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In the illustrated exanple, the key board 26 has a

1

Tsplay menber 26 into a display node, as shown

whi ch correspond to the first through the n-th subpcfiber Tines L
respectively. In this situation, the control portipn 2-%@“29@3
ht a third ste

push-down signal sent fromeach |ineg key and judge}
whet her or not either one of the line keys is pushed

| ine keys is pushed down, the control portion 29a ;aptureé no push-down

si gnal
R-PLAGEME Uf&~C

afd Reeps current
n Fig. 1, each of the first through the n-th

subscriber circuits 11 to 1n serves to capture, connect, or
release each subscriber line while each of the first through
the n-th telephone number detectors is operable to detect
each reception telephone number sent from the public switch
telephone network through each subscriber circuit 11 to 1n.
In addition, each of the first and the second extension
circuits 14 and 15 controls a connection between each - -~
extension line and the subscriber lines.

The key service unit 1 further includes a switch
circuit 16 between the first through the n-th subscriber
circuits 11 to 1n and the first and the second extension
circuits 14 and 15, a controller 17 for switching connection
paths between the subscriber circuits 11 to 1n and the
extension circuits 14 and 15 from one to another, and a
memory 18 storing a control program executed in the
controller 17. The illustrated controller 17 is also
operable to process an absent notification sent from the key
telephone sets 2 and 3.

In the illustrated examplef—fiist'thrﬁﬁgh n—th-
telephone number detectors 101 to 10n are connected to the
controller 17 to detect outgoing telephone numbers which are
received through the first through the n-th subscriber
circuits 11 to 1ln, respectively, and which migh£ be called
reception telephone numbers, respectively, so as to avoid
confusion between the words "incoming" and "ouﬁgoing“,

Referring to Fig. 2 together with Fig. 1, each of the

key teléphone set includes an input/output (I/0) interface

2~ARZ
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dLi'spI ay data signals intact, as shown at a fo rgg@mg{a\ﬁ?@z@htﬂ

Subsequently, processing is returned fromthe four back to
t he second step S202. Oherwise, the third step S 0 dito a
fifth step S205 at which j3u_dgerrent S made about {w %i%%?%%g‘te h§
subscriber |ine nunber and the outgoing tel ephon u espond
to the'pushed down line key (L1 - Ln) are storedyn the nenory I on

ot her words, the control portion 29a det Qr not
d| spl aJIdgt a CargHAIts 20 e & (tRIEPHORe, (CiRRIds 2 ﬁ’@%ﬁﬁrty 2 §3meFon 25

d h h I Kk [ I
e O0 el 2R RE A el i Rln o CEP?e%?Bdlgrs% Baghata s gnars are

k@pt

MY Anetuted f}_;ﬁé&&a%?eo%ﬁ;&sagﬁqgcwv@g}y% diesp! ayed.

service unit 1 and the telephone circuit Zl-ln response to a
rlnglng signal, a speech signal, and the llke while the
telephone clrcult 21 ampllfles a transmlsslon speech signal
or a reception speecp's1gnal and processes ‘a side tone.
ﬁurther, the illusggated hand set is structured by a
microphone.22 and evloudspeaker 23 while thefiimer 24 -
determines a timing on displaying a plurality of subscriber
line numbers and a?plurality of reception (outgoing)
telephone numbers on.a display member in a time division
fashion, as will beccme clear later. 1In addition, the memory
portion 25 tempcranily stores the subscriber. line numbers and
the reception telephcne numbers sent from the key service
unit 1. |

Each of the illustrated key telephone sets 2 and 3

fprther comprises aldisplay member 26, such as a liquid

crystal display (LED), a key board 27, and an light emitting

portion 28, such as a light emitting diode.:ZThe key boaxrd 27
is operable- to put- the-key telephone-seteincc:anwoff—hooku
state or an on-hook etate on transmission or-feception of a
call and to input a telephone number in a well known manner.
As will become clear, the illustrated dlsplay member 26 can
d;splay a plural;ty_gﬁ.subscrlber lines and a:plurallty of
outgoing telephone numbers in a time lelslon fashlon when a
plurallty of incoming calls are sxmultaneously received
through a plurality-gf the subscriber lines Ll to Ln. In

addition, the lightlem;tting portion 28 is lightened on
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I f new display data signals are stored in the nenory pofties—25, they a&e
di spl ayed on the display nenber 26 at a seventh step B2P7 in the tinme |
di vi sien fashion instead of the current di spl ay -dat a §i gn@ %.M‘@ueamne;}w
di splay data signals nmay be a conbination of the subsgriber |ine nunber}
and t he out goi ng t el ephone nunber igcluded in the inchnming call.
In other words, the new di splay data signals are read
portion 25 under control of the control portion 29a to be sent to the

di spl aytransett2Zngmic arecesvbngiaucatlfor the current display data
si-gnal s. Thus, the current and the new display data signals are sw tched
from one toMAKAIST i Ehaeidlvatrated;kay f RRPRR: $9fe 3% h step S207

anrd ar eft%!"él’?erzn Eﬁa%' ya q'lxas.x.pé a egk O&extnr.]ge dJl(? p.sL.gJ\.{ s gpfrrlg the outgoing

telephone number each time on reception of each incoming call

and a control portion 29 coupled to the abogg—enumerated
members 20, 21, 24, 25, 26, 27, 28, and 40 to control them.
Herein, it is to be noted that the illustraﬁéd control
portion 25 serves to make the display membegﬂ?G display a
plurality of the subscriber line numbers an&ig plurality of
the outgoirig telephone numbers on reception.§f the incoming
calls through the first through the n-th subscriber lines Ll
?o Ln. More specificaliyL the plurality of-tge subscriber
line numbers and the plurality of the outgoiﬁg telephone
numbers are successively displayed along a siggle line on the
display member 26 in the time division fashiaé. In other
ﬁords, the:illustrated display member 26 haéqé display area
formed by the single line and is therefore si@ple in
structure and inexpensive. | _
Referring to Figs. 1 and 2, description will be made
ébout an operation of the key telephone systé@:according to
the first embodiméent of this invention. In ﬁﬁg-key*service
unit 1 illustrated in Fig. 1, the first throu_&h the n-th
subscriber lines L1 to Ln are captured, conné;ted, and
released under control of the first throughéégé n-th
Sﬁbscriber circuits 11 to 1n and the contrdli;i 17. Each of
the first through the n-th telephone number agtectors 101 to
10n detects the outgoing telephone number toié?oduce a
detected te;ephone number in response to the;ihcoming calls

received through the first through the n-th éﬁiscriber lines
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26 in the manner nentioned in conjunction with the fjr, PLACEMENT, SHES

REPLACEMENT SHEET , 21 Each of] tihe
si xth and the seventh steps S206 and S207 is succeeded 2yi MAReZ#HitH dtep
S208 of detecting whether or not the on-hook signaljip present. _
Thereafter, processing is carried ogioto process the on-hook signal gnd to
stop the displays on the display nenber 26 at ninthiand tenth steps.iS209

and S210, like at . the tenth and_ the el eventh_steps. S110 nd S111 in Fig.
3 Ll to Ln through the public switch teleph ne;(not shown) .

(7))

The detected telephone number iS'ééntiﬁo the controller
17 and is processed by the controller 17 to be displayed on
‘the first and the second telephone sets 2 and 3 in the.above-
mentioned manner. In addition, the controlleﬁ 17 controls
the fiist and the second extension circuits ;4 and 15 to make
them cénnect between the extension lines and.external lines.

The switch circuit 16 switches ccnnécﬁion paths between
the subscriber circuits 11 to 1ln and the exéénsion circuits
14 and 15 from one to another under control of the controller
17. In this event, the controller 17 is operable on the
basis éf the control program stored in the memory 18 to
execute the switching operation of the connection paths
between the subscriber circuits 11l to 1ln and the extension
circuits 14 and 15 and to set the absent notification sent
from the key telephone sets 2 and 3. This shows that the
controller 17 controls various operations of .the key service
unit 1 in accordance with the control program stored in the
memory 18.

In each of the key telephone sets 2 and 3 illustrated

. ~in Fig. 2, .the input/output interface circpitfzo-carries out - -

input/output interface processing which iS'd§ﬁgerned with the
key service unit 1 shown in Fig. 1. 1In suchiiunt/output
interface processing, the call tone signal and the speech
signal are processed in the interface circqit 20. The
telephone circuit 21 carries out amplificatiég;of
t:ansmissibn and reception signals from and £o'the microphone

22 and ﬁhe loudspeaker 23 and also processes the side tone.
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Thus, it is possible in the key tel ephone set accordi MEPLAGMEN SREEIng
enbodi nent of this invention to display a pluralit Ji the subscrillefq |ine
nunbers and a plurality of the outgoing tel ephone nu ega ﬂggtﬂﬁ@?isplay
menber 26 by -manually operating the key tel ephone st} 2A or 3A" W tih{t hi s
structure, each outgoing tel ephone nujper which arrije Isqri ber
line can be readily detected at .every incomng callf This enabl es quijck
and sel ective response to each incom ng call. . Tn addrtiron, each

conbi nati on ofhehdliusseaitedr coptzolnpeissionnd9t he opegabhg iml| ephone
I S disgéﬁ%ed iln the tinme division fashion_along a sing#e | i ne on

nunber

t he di spPEpoR

-

gr tbg inComing GRdds) §eR&nthxouehnthet firat Fhreugh
the n-th subscriber lines L1 to Ln to display, on the display

member 26, a plurality of the subscriber line numbers and a
Plurality of the outgoing telephone numbers included in the
incoming calls. Such a display operation is executed in the
time division fashion.

Furthermore, the timer ciréuit 24 measureé or times a
display time when each of the outgoing telephone numbers-is
displayed on the display member 26 in the time division
fashion. Such a display time or measured time can be varied

by manipulating the key board 27 or under control of the

'control portion 29 and may be set by a user, for example, to

one second.

In the illustrated key telephone set 2 or 3, the
control portion 29 controls so that the display member 26
successively displays the subscriber line numbers assigned to
the subscriber lines L1 to Ln-and the outgoing telephone
numbers of the incoming calls in the time division fashion
and that the light emitting portion 28 is lightened on
transmission of an outgeoing call and reception of an—incoming
call. In addition, the key board 27 is manipulated to put
the key telephone set 2 or 3 into the off—ho&k state or the
on-hook state on an outgoing or an incoming_éall and to input
a telephone number while the hard disk devidé 40 serves to
store each outgoing (reception) telephone number included in
each incoming call.

Referring to Fig. 3 together with Figs. 1 and 2,

description will be made about displaying the subscriber
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enbodi nent. Therefore, the display nmenber 26 may be { +—+f—stzeand

di spenses with a |large size of a display nenber. Thijs resul* ﬁ%?
reduction of costs for the key tel ephone set. | Ref &y i@ Figl 6,
a key tel ephone set 2B or 3B according to a third enbqdi nent_of thig
invention is simlar in structure ang2operation tao-tihat illustrated

Fig. 2 except that a voice synthesizer 45 is included— ' ted

22

"

key tel ephone set 2B or 3B. Specifically, the
y %mb p Y.

er lines and the outgoing telephone numbers in the time
division fashion when a plurality of the incoming calls are
received through the subscriber lines Ll to Ln to the key
service unit 1. When the incoming calls arfive at the-key
service unit 1 through the subscriber lines L1 to Ln
illustrated in Fig. 1, the first through thé n-th telephone
number detectors 101 to 10n detect, through the first through
the n-th subscriber circuits 11 to 1n, the outgoing telephone
numbers included in the incoming calls. The detected - -
outgoing telephone numbers are sent from the detectors iOl to
10n to the controller 17.

Let the incoming call arrive from the first subscriber
line L1 to the key telephone set 2 due to dial-in. In this
event, the controller 17 controls to make thg first extension
circuit 14 send a call tone signal to the key telephone set 2
specified by the incoming call.

On the other hand, let the incoming call indicate a
representative telephone number. In this case, the controller
17 monitors the first through the n~th subscriber circuits 11

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

- circuit 16 to detect an idle one of the key tealephone-sets 2

and 3 and to send the call tone signal to thé-idle key
telephone set.

When the call tone signal is sent from the key service
unit 1 to the key telephone set 2 illustrated in Fig. 2,
simultaneous transmission is made from the key service unit 1
about the subscriber line number (the line number of the
first subscriber lipe L1l) and the outgoing telephone number

which is included in the incoming call and which is sent
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Il lustrated key tel ephone set 2B or 3B has the input/opt "aée
circuit 20, the tel ephone circuit 21, the hand set C
m crophone 22 and the | oudspeaker 23, the timer circ
portion 25, the display nenber 26, the key board 27, | '
portion 28, and the hard disk device3z40. Mor eoger, the voice
synt hesi zer 45 in the key tel ephone set 2B or 3B is cqunected~te—avorlne
control|ler VR to. control a volune of a synthesized audio signal and is

al so comrrghdthe Iau%b’e%k%ﬁ’lﬁ@ht‘éeb@k?%e“%t‘&‘%ﬁheﬁszéd rﬁféﬁlé'-r t one

cont ol e th S et e AEPESIEE AT Sy e T TR zor 45

SO that_e@t&ﬂ{&lééi’eﬂor?é'%@frare sent to the key telephone set 2

&

in question. In the key telephone set 2, the subscriber line
number L1 and the outgoing telephone number are memorized in
the memory portion 25 and the hard disk device 40 under
eontrol of the control portion 29, respectively.

Furthermore, the call tone signal is delivered through
the telephone circuit 21 to the loudspeaker 23 in the key
telephone set 2 to generate a call tone. A predetermined
ringer oxr speaker may be used to generate the call tone. On
generation of the call tone, the subscriber line number Ll
and the outgoing telephone number are read out of the memory
25 to be displayed on the display member 26. Such a display
ef the subscriber line number and the outgoing telephone
number may be given in the form of, for example, "1. 1234-
5678" in a line. Subsequently, when the hand set is off-
hooked, such an off-hook state is transmitted as an off-hook
eignal to the key service unit 1 through the control portion
29 and the input/output interface circuit 20.

- - =-; - The key service unit 1 receives-the ofﬁéhook signal- "~
from the key telephone set 2 through the extepsion circuit 14.
Under the circumstances, the switch circuitIIG is controlled
so that the subscribef line circuit 11 is connected to the
extension circuit 14 to form a transmLSSLOn path between the
subscriber line circuit 11 and the extenslon cxrcult 14.
Tpereafter, a speech is started between subsg:ibers through
ﬁbe public switch telephone network which haé_a closed speech

path therein. When the speech is finished, the key service
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|l ine nunbers and a plurality of outgoing tel ephone n n% l'GEML%»
incomng calls are generated in the formof a .synthesized audig,
a tinme division fashion. Furthernore, the illustratgd cdhﬁrMARp%wfi
serves to display each conbi nation of the subscriber
out goi ng tel ephone nunber on the di sphay nenber 26 i

fashion like in the other enbodinents. Incidentally,
1 may be identical with that illustrated in Fig. 1 and therefore nay be

- SHEET

[li ne nunber

omi tt ed Unidml tis g¥veuran on-hook gignhalsto ypkeare drthevispneggh path.

schematically described in

3B i |l ustrate®efane fhe qu-hegke $igm3k R \FeB VMDY &e X< 3

| l ust rasteefjvice nur{:itgl ,2’tl'?e pllceusr{ aééiéfpr%né hgeé L@S&gﬂ@ﬁ{uesl eo n‘lL.Ja er1:So and a

the outgoing subscriber generating the incoming call and is
kept in a state of receiving the incoming call. The state
will be célled a reception state of the incoming call. During
the recepﬁion state of the incoming eall, the other incoming
call or cells may be assumed to arrive at the other
subscriber lines L2 to Ln and may include the other outgoing
telephoneénumber or numbers. In this event, the other |
outgoing ﬁelephone number or numbers are sent to the key
telephoneéset 2 together with the other subscriber line
nunber orénumbers. The key telephone set 2.§tores the other
outgoing ﬁelephone number or numbers and the other subscriber
line numbér or numbers in the memory portion 25. Thus, the
key telepﬁone set 2 finishes provision of display.

In Fig 3, the key telephone set 2 at first executes a
first stepéSlOl of starting a display on the display member
26 and pro?eeds to a second step S102 at which the timer

circuit 24éis energized and starts measuring a time. The

-second steb S102 is followed-by a-third step S103 at which -

the timer circuit 24 measures the time and detects a lapse of
a predeterﬁined time, for example, one second. As long as
the lapse @f the predetermined time is not detected at the
third step58103 by the timer circuit 24, the third step S103
is succeedéd to a fourth step sio4 at which display contents
on the disﬁlay member 26 are kept unchanged and which are
returned b%ck to the third step S103. 1In the illustrated
example, tﬁe subscriber line number (L1l) and the outgoing

time divisi

|
n
n

:
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t he
n
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conjunction with the key tel ephone set 2B or
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23 fashion on the display nenber 26 of the key tel egh
shown in Fig. 6. In this case, each conbination of th
nunber and the outgoi ng tel ephone nunper is automati
a single line on the display nenber 26. In the illust

exanpl e, the_ subscriber |ine nunber
telephone number included in the incoming call are

. continuous;y displayed on the display member 26 at the fourth
step S104.

On the other hand, when the predetermined time lapses
at the third step_SlO3, the control portion 29 clears the
timer circuit 24 at a fifth 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 stores the
subscriber: line number or numbers and the outgoing telephone
numbers other than the displayed line number and the
displayed outgoing telephone number. This means that
judgement is made at the sixth step S106 about whether or not
any other incoming call is received during the reception time
of the current call. Specifically, the memory portion 25
memorizes, as new q;splay data signals, any subscriber line
number or humbers §$2 to Ln) other than the subscriber line
number (Ll) and ang outgoing telephone number or numbers to
be received by the key telephone set 3.

If any new display data signals are not stored in the
memory portion 25,_the sixth step'SIOG proceeds to an eighth
~-gtap 8107 at which,the.current-subscriber line number (L1) >~
and the cuﬁrent outépiﬁg telephone number are kept unchanged
on the display memser 26. This means that display contents or
current dlsplay data signals are not changed on the display

member 26 at the seventh step S$107.

On the other=band, let the control portion 29 judge at
the sixth step Sloﬁﬁthat the new display data signals, such
as new subscriber ;ine number or numbers (L2 to Ln) and new

outgoing telephonesﬁumber or numbers, are stored in the



and the outgoing tel ephone nunber are successively
controller 29b to the voice synthesizer 45 in the fprm of data signal

and are converted into a sequence of audio signals byjtei MARCESET |

synt hesi zer 45. The audi o signal sequence is subjecief to vol une cont
by the

vol une controller VR and i s anreafter sent §o er 46
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be generated as an audi o out put signal. The vpice synthesizer 45

and the speaker 46 may be

i ncluded in the key tel ephone set 2A or 3A

i || ustr aessebryn goxkion 25 al t hough they are conbined in Fig. 6 with the key
t el"ephone set 2 or 3 shown in Fig. 2. At any rate, the key
t el ephone set TB thisspasewthen sixdtihy. sep H106 tis faldowatl st an each of

t he subscri.ber I.ine nunber and the outgoi ng tel ephone nunber in the tine
di vi si orft9hth step S108 at which the control portion 29 reads the

new display data signals out of the memory portion 25 to send
the same to the display member 26. In addition, the current
display data signals and the new display daté signals are
alternately displayed on the display member:26 under control
of the control portion 29. For example, it_is assumed that
the current display data signals are represéntative of -
"1.1234-5678" while the new display data signals are i
representative of "5.8765-4321" which is a combination of the
fifth subscriber line number "5" and the outgoing telephone
number "8765~4321" included in the other incoming call. In
this situation, the current display data signals 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
division fashion.

Moreover, when a further new one of the incoming calls
arrives at another one of the subscriber lines L3 to In,

three subscriber line numbers and three outéoing telephone

numbers are successively displayed on the diéplay membe¥r 26

in the time division fashion. When the key.tglephone set 2
becomes an on-hook state by hanging down thé'hand set after
the above-mentioned displays are carried ouﬁ; namely, when
the on-hook signal is sent from the key té :§hone set 2, the
on-hook signal is delivered through the inpgﬁ/output
interface circuit 20 to the extension circuif 14 and the
controller 17 of the key service unit 1. The controller 17

of the key service unit 1 judges that the ségech or talk is
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fashion along a single line on the display nenber 26. Ijn
of the subscriber |ine nunber and the outgoi ng t el epHorje 2:1%% @m
informed in the formof the audio signal. Such notifijcdti

audi o si gnal enabl es easy di stinction of each of the

REPLAGLL

‘i on,

each

nunber and the out goi ng telephone nypber even when th dlsplay menber 46
S very small in size and'is not readily readabl e. - ReferTing to
Fig. 7, description will be nade about operation of a key tele hone set

accord,ﬁ}qg§hgqqhytqetectlng the on~hook signal at a ninth ‘step

&,

Furthermore, the controller 17 executes proce551ng determined
for the on-hook at a tenth step S110. Specifically, the
controller 17 controls the switch circuit 16 to cut away the
speech paﬁh or connection path between the subscriber circuit
11 and the extension circuit 14 and supplies the on-hook
signal to the public switch telephone network through the
subscriber circuit 11 to release the connection or speech
path. | ' -

Simultaneously, the display member 26 is controlléd by
the control portion 29 to stop the alternate displays carried
out in the time division fashion at an eleventh step S111.
Subsequently, processing is returned back to the second step
5102. "

As mentioned above, each of the key telephone sets 2
and 3 has the display member 26 which has a display area
composed of a single line. Each combination of the
subscriber line number and the outgoing telephone number is
automatically displayed along a single line on the display
area in the time division fashion. With this structure, it
is readily  judged tﬁét an emergency call—is received as a new
incoming call during speech or talk related to another
incoming call. In this case, the subscriber line number and
the outgoing telephone number can be readily confirmed in
connection with the emergency call.

On the display member 26, the subscriber line number
and the outgoing telephone number are displéyed along the

single line in the time division fashion. Therefore, the

display me@ber 26 may be small in size and may be inexpensive.



LT

24 enbodi ment of this invention. The key tel ephone sel ReriaOEMENG

SHEET 1)
fourth.enbodi nent may be simlar in structure to that}i ated 1n Fi
2, 4, and 6, al though the follow ng description wll nsfli 'ﬁmti{gg;
assunption that the fourth enbodiment will be applieditq t ey telef
. set shown in Fig. 2. Now, each jqut goi ng tel ephon ' *
successively stored in the hard disk device 40. Thereafter, the nanes o
out goi hg subscri bers which correspond to the outgoing 4 ne nunbers
are al sbnsothed wordae thedadpve-uentiendd sbyuatnreudispensescwktly board
27- and ‘under control of the control portion 29. The.nanes and the
corresp%nh?ﬁ%enﬁﬂ%e?§PeﬁFéVFe§%FBﬁ@@dePbgﬁrted out in a predeterm ned
order, for

|
hone

Referrlng to Fig. 4, a key telephone set 2A or 3A
;accordlng to a second embodiment of this lnventlon is similar
:;n structure and operation to that 1llustrated in Fig. 2

-fexcept thar a function key 30 is attached to a controller 29a
ﬁinstead oféthe timer circuit 24 illustrated in Fig. 2. The
-key service unit 1 may be identical with that illustrated in
wfig. 1. - o -

' Like;in Fig. 2, the key telephone set 2A or 3A |
illustrateé in Fig. 4 has the input/output ioterface circuit
éo the teiephone circuit 21, the microphone 22, the
lloudspeaker 23, the memory portion 25, the display member 26,
_the key board 27, the light emitting portion 28, and the hard
dlsk dev;ce 40.
| Moreover, the function key 30 is operable to supply a

_ specmal number to the control portion 29a whlle the control

_.portlon 293 serves to process such a special number in a
'@anner to @e described later. It is needlese to say that the
_illustrated control portion 29a controls the display member

B 26 to dispbay a plurality of the subscriber iine numbers and’
e pluralitj of the outgoing telephone numbere-on the display
member 26 1n a time division fashion, like 1n Fig. 2. In the

. 111ustrated example, such displays can be achleved by
"qanlpulatlng the key board 27 and the funotlon key 30.

Referrlng to Fig. 5 along with Fig. 4, descrlptlon will

'be made about operation of the key telephone set 2A or 3A

fexecuted 1n connection with the key service unlt 1

;1lustrated;1n Fig. 1. The operation of the illustrated key
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exanpl e, an al phabetical order and can be retrieved so
automatical ly dial ed. In Fig. 7, an automatic difalfi ng no |.S« S
a first step S301 by input manipul ation of the key bodr 2214N§§Jh§br
control of the controller 29. At a second step S302, thelkey _board 271i$
manual |y operated to i ndicate whether ;g single outgoing ‘'subscri ber or a
plurality of outgoing subscribers are retrieved. |In otther
operation is carried out to retrieve a single outgoing subscriber or a
pl ural i tyelephone goeth 28 ubs c3Abes sbbqichblmwmflamd:d(d;héﬁoaﬂ t2ig at the
seecond step S302. In the exanple being illustrated, Is assunmed at the

V.V a¥a dea

\— g1 e | IIIJLIt

at

second SE¥pH '%b%!’l?m get u? | oRaPeshevR uip Fiaract M%Ppﬁ%fﬁﬁﬁélﬁut goi ng

subscri ber SR L8r 1ine number (L1 to Ln) of an incoming call

and each outgoing telephone number are sent in the form of a
subscriber line number data signal and an outgoing telephone
number data signal from the key service unit 1 to the key
telephone set 2A or 3A. The ocutgoing telephone number is
notified by the public switch telephone network. _

Both the subscriber line number data signal and the
outgoing telephone number data signal are stored in thé‘
memory portion 25 and the hard disk device 40. The data
signals stored in the memory portion 25 are displayed on the
display member 26 in the time division fashion by
manipulating the key board 27.

On displaying the subscriber line number and the
outgoing telephone number on the display member 26, the
function key 30 is at first depressed or pushed down in each
of the key telephone sets 2A and 3A to start a display
process, as shown at a first step S201 in Fig. 5 and to put

the display member 26 into a display mode, as shown at a

second step S202. T ' ' - e

In the illustrated example, the key board 26 has a
plurality of line keys which correspond to the first through
the n-th subscriber ;ines Ll to In, respectively. In this
situation, the control portion 29a monitors a push-down
signal sent from each line key and judges at a third step
S203 whether or not either one of the line kéys is pushed
down. If none of the line keys is pushed down, the control

portion 29a captures no push-down signal and keeps current
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retrieve the single outgoing subscriber by the use of

t ey board

- 2
while an initial or a first character is input to refr e\ie‘ﬂma%iﬁl i\t

t he out
25  of
pl urali
corresp
char act
board 2

goi ng subscribers by the use
t he key board 27. Wen only the initial charagt
ty of the outgoing tel ephone nepbers are retnieved whi
ond to outgoing subscribers which are speci fi

the initial

of

When suych a retrieval _indic tio%ohi iggn frgghthe key

ep S

Hisplay dataceitnad s, i9tach BF ho¥R 86 Ag

Subsequently, processing is returned from the fourth step

- 8204 back to the second step S202. Otherwise, the third step

8203 is succeeded to a fifth step S205 at which judgement is

.made about whether or not the subscriber line number and the

outgoing telephone number which correspond to the pushed down

- line key (L1 -~ 1Ln) are stored in the memory portion 25. 1In

other words, the control portion 29a detects whether or not

display data signals are stored in an address of the memory

-_:portion 25 assigned to the pushed down line key.

If no display data signals are stored in the memory

.portion 25, the current display data signals are kept

unchanged at a sixth step S206 and are continuously displayed.
If new display data signals are stored in the memory portion
25, they are displayed on the display member 26 at a seventh
step 8207 in the time division fashion instead of the current

display data signals. Such new display data signals may be a

.combination of the subscriber line number and the outgoing

telephone #umber included in the incoming call.

In other words, the new display data signals are read

- «—out of-the memory portion 25 .-under control of the control - -=—

portion 29a to be sent to the display member 26 and are
substituted for the current display data signals. Thus, the

current and the new display data signals are switched from

one to another in the time division fashion at the seventh

- step S207 and are alternately displayed on the display member

26 in the manner mentioned in conjunction with the first

embodiment.
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subscr.i bers, the nanes of the outgoing subscribers a ndi ng

out goi ng tel ephone nunbers are displayed on the dis I g@@gzﬁ upder
control’ of the control portion 29 (third and fourth s ep'g‘i p334).
In thi's situation, the nanmes and/or the correspondi ephpne
nunber's® di spl ayed as an inage can tm2$crolled on t he dlsplay nenber 6 i n
response to a scroll indication given froma user or ' - [ a
fifth-step S305, the control portion 29 judges whether or not the scrol

i ndi.cation |sEgchenfftbe1shathuaad theé sewenthostepsdB2asti andi §28i7ven, the
fifth step S305 s succeeded to a sixth step S306 at which a scroll is
execute&soﬁuFﬁée@ﬁﬂgéydF§pF&9§GhoﬁtﬁﬁeSap§pP§ydﬁﬁﬁﬁ@FnSGWPGth§€l8€t a

deS|red O%t%ﬁgngnsﬁ ﬁrgg%%a ans %@esen% Thereafter, processing is

'7}garr1ed out to process the on-hook signai and to stop the
ffaisplays on the display member 26 at ninth and tenth steps
fﬁs209 and 8210 like at the tenth and the eleventh steps S110
:gand 8111 in Fig. 3.
Thus, it is possible in the key telephone set according
Tﬁo the secbnd embodiment of this invention to display a -
- ‘plurality of the subscriber line numbers and a pluralitf of
7i§he outgoing telephone numbers on the display member 26 by
;@anually o?erating the key telephone set 2A or 3A. With this
';étructure,:each outgoing telephone number which arrives at
.féach subscriber line can be readily detected at every
;lncomlng call This enables quick and selective response to
ieach lncomlng call.

: In addition, each combiﬂation of the subscriber line
E;Qumber and  the outgoing telephone number is displayed in the
éﬁime division fashion along a single line on the display
:ﬁember 26, -as mentioned in conjunction with the first
gémbédiment.* Therefore, thé display member 26 may be small in
| gize and dispenses with a large size of a display member.
.1§his results in a reduction of costs for the key telephone
géet.

.i Referring to Fig. 6, a key telephone set 2B or 3B

ééccording to a third embodiment of this invention is similar
_;in structure and operation to that illustrated in Fig. 2
:ﬂéxcept that a voice synthesizer 45 is included in the

iilustrated key telephone set 2B or 3B. Specifically, the



correspondi ng out goi ng tel ephone nunber. At a sevent
:deS|r9q out goi ng subscriber name and the [err] corr

i 4pl ay nenber 2
lei 9h2|1 MARGIB3(8

nis glven

subscri
ut/output

" On the other hand, the retrieval i

om: he'key board 27 to retrieve a single outgpln%
second éiéHSSSGZed kevt kedephone, sedt 2Boex 3B he

s _ glnterface c1rcu1t 20, the telephone circuit 21, the hand set

ﬁfcomposed df the microphone 22 and the loudspeaker 23, the

timer cir@uit 24, the memory portion 25, the display member

26, the kéy board 27, the light emitting portion 28, and the

" ‘hard disk device 40.
i Mbreover, the voice synthesizer 45 in the key telephone
"igset 2B or 3B is connected to a volume controller VR to
licontrol a &olume of a synthesized audio signal and is also
f;bonnected to a speaker 46 to generate a synthesized audio
” é§one signai. As shown in Fig. 6, the voice:synthesizer 45 is
:fcoupled to a control portion 29b which is operable to control
ithe voice synthes1zer 45 so that a plurality of subscriber
 11ne numbers and a plurality of outgoing telephone numbers
_ﬁincluded iﬁ incoming calls are generated in the form of a
5ﬁ§ynthesizeé audio signal in a time division fashion.
-e;furthermoré, the illustrated control portion 29b serves to
{;éisplay each combination of the subscriber line number and
i%he outgoiﬁg telephone number on the display member 26 in the
@ ;ime division fashion like in the other emb§diments.
fincidentalxy, the key “service umit-1l may be identical with
 £hat illustrated in Fig. 1 and therefore may be omitted from
this figure.
ﬂ; At first, operation will be schematlcally described in
'g?conjunctlon with the key telephone set 2B or: 3B illustrated
;:Qn Fig. 6. Like in the key telephone set 2 or 3 illustrated
f ;p Fig. 2, a plurality of the subscriber line numbers and a
_iéiurality o? the outgoing telephone numbers included in the

'-incoming cails are alternately displayed in the time division
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0w
26 processing and display processing are executed at] nFmtir—ammd—tentih

steps S309 and S310 to finally display a desired singje
th e%qtﬂ@h%ngS O li s

subscriber on the di spl ay nenber 26. Thereafter,
shown in Flg 7 After, he

(D

follomed by the eighth step S308, as
ei ght'h: step S308 is executed under comtrol of the coptrol portlon 29, jthe
cont rol portlon 29 processes the automatic dialing ihket+eattonto—generate

which is deternined in a PB system and which corresponds to

a DTNF SI nal
eSrghipny ey othey diRERY beenben 26 cafnthe diasp wshephonmeseD@R si gnal

the -
i s sent t ugh the, i nput/out pu terface cir Ult the ke serV|ce
uhi t 1t ggl?) %b%yéré )‘19 éj pIn this case, eac m%:.na ion of t %
_subscrlber line number and the outgoing telephone number is

{;automatlcally displayed along a single line on the display
member 26.
o In the illustrated example, the subscriber line number
f;;nd the outgoing telephone number are successively
'ﬁﬁransferred from the controller 29b to the voice synthesizer
* }5 in the form of data signals and are converted into a=
_{?equence of audio signals by the voice synthesizer 45. The
jiéudio signal sequence is subjected to volume contreol by the
:ﬁclume controller VR and is thereafter sent to the speaker 46
;to be generated as an audio output signal.
The voice synthesizer 45 and the speaker 46 may be

zfincluded in the key telephone set 2A or 3A illustrated in Fig.

} although they are combined in Fig. 6 with the key
fﬁwwglephone set 2 or 3 shown in Fig. 2.
o At any rate, the key telephone set 2B or 3B shown in
;;éig. 6 can alternately display each of the subscriber line
ﬁﬁﬁmber and the outgoing telephone number in the time division
 §ashion along a single ‘line on the display member 26. In
ié?dition, each of the subscriber line number and the outgoing
7£blephone number is informed in the form of the audio signal.
Such notification due to the audio signal enables easy
;dlstlnctlon of each of the subscriber line number and the
 9gtgo1ng telephone number even when the display member 26 is
Y?ry small in size and is not readily readable.

Referring to Fig. 7, description will be made about

.§Peration of a key telephone set according to a fourth
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finished in connection with the automatic dialing indicati ﬂﬂﬁggm541££k‘%h
step S312. Responsive to the DTMF signal, the keylsérvice unit 1
illustrated in Fig. 1 transfers the DIMF signal through §he 22%tMARIZG6!
circuit 14 or 15, the switch circuit 16, a selected oneloff the subscri ber
circuits 11 to 1n, and a selected one 2f the subscriberi{lines L1 to Ln to
the public switch telephone network. As a result, the d43|red qut.going
subscri ber_is_connected_as the desired- subscrlber to- the user. Thus
teIephon@mpaﬁkmﬁ§t395rF@&sbéPW@@ﬁlpﬁen1 The key Eﬁ 1eRRORAL St the control

portion %% trol ure a,time_(thirteenth

th
st-ep S31 lflg %° ?"'g’ r ﬁf‘rz}hd %&ug"“@ﬁ‘tt ﬁ‘(?‘yd Is W%@ﬁbep 26 after |apse
of a pr sfé@as&m:ae%ot 8 G945 RAHR S 4eP F33LY) 2 Thausanar eceadihGugh

the following description will be made on the assumption that

the fourth.embodiment will be applied to the key telephone
setlshown_in Fig. 2.

Now, each outgoing telephone number is successively
stored in the hard disk device 40. Thereafter, the names of
outgoing subscribers which correspond to the outgoing -
telephone numbers are also stored in the hard disk device 40
by manipulating the key board 27 and under control of the
control portion 29. The names and the corresponding numbers
are rearranged or sorted out in a predetermined order, for
example, ah alphabetical order and can be retrieved some day
to be automatically dialed.

In Fig. 7, an automatic dialing mode is set at a first
step S301 by input manipulation of the key board 27 and under
control of the controller 29. At a second step $302, the key
board 27 is manually operéted to indicate whether a single
outgoing subscriber or a plurality'of outgoing subscribers
are retrieved... In other words, an input-operation is carried LT
6ut to retrieve a single outgoing subscriber or a plurality
of outgoing subscribers by the use of the key board 27 at the
second step S302. In the example being.illustrated, it is
assumed at the second step 8302 that a full name or full
characters of a single outgoing subscriber is input to
retrieve the single outgoipg subscriber by the use of the key’
board 27 while an initial or a first character is input to

retrieve a plurality of the outgoing subscribers by the use
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I's finished. In the key tel ephone system accord n" to—ttre TSt
through the fourth embodi ments of this invention, a pl y
27 of: outgoi ng tel ephone nunbers received as incom ngjfc Iﬁs NVﬁﬁgggh h
publi-c- switch tel ephone network can be automatically ayed
in aitine division. fashion together @bth a plurality ¢f subscri ber |ine
nunber's on a dlsplay menber of a key tel ephone set. Eaeh—eembrmarton

. of the key board 27. When only the initial character is
_input, a plurali#& of the outgoing telephone numbers are
;:iretrieve&'which éérrespond to outgoing subscribers which are
-f%speclfled by the lnltlal character.
| When such - a retrleval lndlcatlon is given from the key
" board 27 so as to;retrleve a plurality of outgoing
_;gsubscribeis, the}ﬁames of the outgoing subscribers and the
i}corresponéing outébing telephone numbers are displayed on the
L1display m;mber Zéé;nder control of the control portion 29
' (third and fourthiéteps S303 and S304). In this situation,
ithe names@and/orléhe corresponding outgoing telephone numbers
"displayed as an image can be scrolled on the display member
1326 in response téia scroll indication given from a user or a
iSubscriber; At arfifth step 8305,'£he control portion 29
.Judges whefher or not the scroll indication is given from the
‘user. If ﬁhe scroll indication is given, the fifth step S305
'i;s succeedéd to a,éixth step 8306 at which a scroll is
Léxecuted o§ the imgée displayed on the display member 26 to
l-%elect a désired-éﬁtgoing subscriber name and the
i@orresponding outéé;ng telephone number. At a seventh step
f§307 the desiredﬁaﬁtgoing subscriber name-and the --
:correspondlng outgoing telephone number are selected and
d1splayed on the dlsplay member 26.

Next,:lt 1553udged by the control portion 29 at an
jéighth step S308 ﬁg;therior not an automatic dialing
indication is issuéé from the key board 27.

. On the othergﬁgnd, the retrieval indication is given
-ﬁ?om the ke§ board:éﬁ to retrieve a single outgoing

§ﬁbscriber ét the qééond step 8302. In this event, retrieval



of the outgoing tel ephone nunbers and the subscriber 1ine
informed in the formof a synthesized audio signal and is

displayed in a line on the display nenber in the time div 6t
a result, the key telephone systemis inproved in availabjllLty.and can

b — — On < S |
o wm
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reduce a cost because the display nmemger can be small in §ize. I n

addition, automatic dialing can be executed when the hard%e+sk—tgevrce—t+s
included in the key tel ephone set and stores each outgoing tel ephone
nunber . R¥PRessingsandceisplayaprerephdng arecexeeyted attnimthcamdy made

O LBl dhodl SKHEVLES, §0p! 2ol B3 Yy SEAPL RYaTEILEY! 2100, e
Vhi]e th$§t§8¥§8t£&gsggfb£pugnf%ﬂeb8§2p9§§cﬁggggri26. Thereafter,

| ] the tenth step S310 is followed by the eighth step S308, as

shown in Fig. 7.

After the eighth step S308 is executed under control of
the control portidn 29, the control portion 29 processes the
automatic dialing indication to generate a DTMF signal which
is determined in a PB system and which corresponds to the
desired outgoing subscriber (an eleventh step S$311). The
DTMF signal is sent through the input/output interface
circuit 20 to the key service unit 1 and processing is
finished in connection with the automatic dialing indication
at a twelfth step S312.

Responsive to the DTMF signal, the key service unit 1
illustratéd in Fig. 1 transfers the DTMF signal through the
extension circuit 14 or 15, the switch circuit 16, a selected
one of the subscriber circuits 11 to 1ln, and a selected one
of the subscriber lines L1 to Ln to the public switch
telephone network. As a result, the desired outgoing
subscriber is connected as the desired-subscriber to the user.
Thus, telephone talk is started between them.

Subsequently, the control portion 29 6ontrols the timer
circuit 24 to measure a time (thirteenth step S313) and to
interrupt a display on the display member 26 after lapse of a
Predetermined time (fourteenth step S314). Thus, processing
is finished. |

In the key telephone system according to the first

through the fourth embodiments of this invention, a plurality



conjunction wth a few enbodi nents thereof, it wll rea
for those skilled in the art to put this inventionintopagt 2001
vari ous other manners. For exanple, each of the outgoipgjté Bﬁg

REPLACEMENT SHEET |

nunbers may be displayed on the display nenber w thout hanj_subscriber
nunber .and ‘may not be al ways di splaye®7in the time divisjon fashion.
28 : .

"Hh{of outgoihg te;ephbne"numbers received as incoming calls
] through'the publié switch telephone network can be
Eautomatlcally or manually displayed in a time division
l;fashlon together w1th a plurality of subscrlber line numbers
';on a dlsplay member:of a key telephone set. Each combination
'_éof the outgoing telephone numbers and the subscrlber line
'%numbers may be 1nformed in the form of a synthesized audio
:slgnal and is vmsue%ly displayed in a line on the display
ffmember in the time;division fashion. As a reeult ‘the key
;telephone system 1s improved in availability and can reduce a
;cost because the dlsplay member can be small in size.
. In agdltloh,ﬁautomatlc dialing can be executed when the
-hard disk deviCe rs‘included in the key telephone set and
stores each - outg01ng telephone number. With this structure,
aa telephone dlrectory is automatically made out in the hard
: dlsk devicé and 1s readlly read out by manipulating the key
board This struoture is effective to improve the
:evallablllty o
Whlle thls 1nventlon has thus far been described in
'gconjunctlon with a: few embodiments thereof, it will readily
be possible for those skilled in the art to put this
_%nventlon into praqt;ce in various other manners. For
example, each of'th;toutgoing telephone numbers may be
'displayed on thefdieplay member without any'Subscriber line

number and may not be_always displayed in the time division

fashlon.



mﬁAT'Ié CLAIMED TS 1. A key tel ephone system oper o

conbi nat i ] - hC switch tel ephone network to redeRSRLABEMERE SHCRY
cal | m',m"m"mmumpmgn out goi ng subscriber as an out goirmg~Tart

i ncl udi ng *an coutgonrngs t & ephone nunber, the key tel ephone .y? ?B&AR 20031
conprising a key service unit coupledggo a plurality of quldscriber lines
and a key tel ephone set which is coupled to the key servijce-unit—the—key

t el ephone set conpri sing: a di splay nenber; and a contro
portion which is coupled to the key service unit and whi ch—supptTe€sS {he

di spl ay 1.t h lurality of outgoing tel ephone nunbers transmtted
on- t he Bﬁrﬂ&rst Y&I@fn&?ﬁé{%vbscri ber lines to display the plurality of the
ouEg0|ng telqRhOﬂekggﬁQg&gpggnghgygkgg!gﬁegggQgrin combination with

a public switch 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 telephone
system comprising a key service unit coupled to a plurality
of subscriber lines and a key telephone set which is coupled
to the key service unit, the key telephone set comprising:

| a display member; and ‘

a control portion which is coupled to the key serxvice
unit and which supplies the display member with a plurality
of outgoing telephone numbers transmitted on the plurality of
the subscriber lines to display the plurality of the outgoing
telephone numbers on the display member.

2. A key telephone system as claimed in claim 1, each
of the subscriber lines having a line number, wherein the
control portion successively sends each subscriber line
nunmber to the display member to display each.line nunber on
the display member together with each outgoihg telephone
number.

3. A key telephone system as claimed in claim 2,
wherein the display member visually displays each outgoing
telephone number and each line number in a time division
fashion.

4. A key telephone system as claimed iﬂ claim 1,
wherein the key service unit succesgsively é;lécts the
plurality of the subscriber lines to successively send each

outgoing telephone number of the incoming call to the key
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2 A key teleph jmed in claiml, each e subscrl er

| i nes having a rﬁﬂl M‘imﬁmﬂi in the control portibpn SPOF Yﬁﬁ’ly nds
each subscrlber unwerst o t he di splay nmenber to {i y each lIin
nunber - :on the dlsplay nmenber together with each outgoin phoTTe .
nunber: 3. A key tel ephone sys28mas clainmed injclaim2, wherel

t he d“SpIay menber visually displays each outgoing telteptromne nunber and

i | vi,sion. fashl e one
TETHRey < ol e i ey zepsiivie SriSighte8BR0TP
Sédﬁécﬂﬂﬂé&mlfdéC” the subscriber Iines to successively send each

5. A key telephone system as claimed in claim 4,

wherein the key service unit further successively sends each

7’line number to the key telephone set when the incoming call
is received through each subscriber line.

_ 6. A key telephone system as claimed in claim 3,
:;Ewherein the control portion of the key telephone set
;ébomprises: | o

i a circuit for automatically transmitting each of the
:iline numbers and the outgoing telephone numbers in the time
E;division fashion to the display member.

i 7. A key telephone system as claimed in claim 3,
.fwherein the control portion of the key telephone set

.comprises:

j a manually operable element for transmitting each of
a the line numbers and the cutgoing telephone numbers in the
. Fime division fashion to the display member.

8. A key telephone system as claimed in claim 1,
fwhereln the display member has a display area for displaying
,:the outgoing telephone number of the incoming call-in-a line.

9. A key telephone system as claimed in claim 1,
ﬂﬁherein the key telephone set ‘comprises a voice synthesizer
1éoupled to the control portion and responsive to the outgoing
{Eélephone number for producing an audio signal representative
1§f the outgoing telephone nuﬁber.

' 10. A key telephone system as claimed in claim 9,
fﬁperein the voice synthesizer is given the line number to

géuccessively produce the line number and the outgoing
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out90|ng tel e he incom ng call to the kgplACEME
29 t el ephong'mr'umﬂﬂﬂ;“ $com ng call is received th+ouet
subscri ber line. ¢o5. ey tel ephone systemas clained jn

the key service unit further successively sends each né

key tel ephone set when the incoming é1 is received

—+

dﬂi

_TC./)

%Lgﬁgg 63 o

rough _each..

vhar ei n
t"he

subscri ber |ine. 6. A key tel ephone system asjclained in claimi3,

wher el nel NEpABAL BlmBRLE L8" R L08:ECY1LRhERNONE set

11. A key telephone system as claimed in claim 1,
wherein the key telephone set comprises a memory unit for

successively storing each of the outgoing telephone numbers

‘together with outgoing subscribers corresponding to the

outgoing telephone numbers.

12. A key telephone system as claimed in claim 11,
wherein the memory unit further stores the line numbers
through which the incéming calls are received with the..
outgoing telephone numbers accompanied.

13. A key telephone system operable in combination
with a publié switch telephoﬁé network to receive a plurality
of incoming calls which are sentlfrom outgoing subscribers
and which include outgoing telephone numbers, the key
telephone system comprising a key sService unit coupled to a
plurality of subscriber lines and a plurality of key
telephone sets each of which is coupled to the key service
unit, each of the key telephone sets comprising:

a display menmber; and

a control portion which is coupled to the key service
unit and which supplies the di$p1§¥_member with the outgoing.
telephone numbers transmitted-ﬁhiQﬁéh the pluralify of the
subscriber lines to display tﬁé plﬁrality of the outgoing
telephone numbers and the plurallty of the line numbers on
the display member in a time d1v1s10n fashion.

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

- wherein each of the key telephgne?géﬁ_further comprises:

an input/output interface circuit. for carrying out

input/output processing of a ringing tone signal and a speech
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conpri ses: automatically transmttin

| i ne nunbers armmm"mum;umanI ephone nunbers in the ti di vi si on
fashion to the disp 7. A key tel ephone}syst:iMAR 2601 ‘
claimed in claim 3, mhereln the control portion of the ké¢yjtel ephone set, !

conpri ses: a manual |y operabl3% el enent for transm §ting each of i
the line nunbers and t he outgoing tel ephone nunbers in the A0 e =N TR VAR VM Ya W

f ashi h | ai d
Fasht ot 8nblgLRLAY HEREL: sorvsce i eAgKBY che! gRUCRE, SXRLEM as ) al mod

the out.gging tel ephone nunber of the incomng call in a line.

a hand set having a microphone and a loudspeaker;

_ a telephone circuit coupled to the control portion, the
_?hand set, and the input/output intérface circuit for
::ﬁransmitting/receiving a transmission/reception speech signal

f?etween the hand set and the input/output interface circuit

%ﬁnder control of the control portion; and

: a timer circuit for measuring a time to display the

Plurality of the outgoing telephone numbers and the plurality

éf the line numbers on the display member in the time

division fashion.

| 15. A key telephone system as claimed in claim 14,

%herein the key telephone set further comprises:

; a key board which has a function key for manually

indicating to display the plurality of the line numbers and

ﬁhe plurality of the outgoing telephone numbers on the

-éisplay member in the time division fashion.

“' 16. A key telephone system as claimed in claim 15,

ﬁherein the key board selects one of the line number and the

dutgoing telephone number. from the plurality of the line
numbers and the plurallty of the outgoing telephone number
dlsplayed on the dlsplay member.

17. A key telephone system as claimed in claim 14,
ﬁherein the key telephone set further comprises:
| a memory unit for storing each of the outgoing
t@lephone numbers included in the incoming calls; and

| automatic dialing means for automatically reading each

of the outgoing telephone numbers out of the memory unit.
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9. A key tel ephone stem as clained in claim 1, wher{eipppt AGEMEAT SHEt_T
t el ep___h_o_ne set co ﬁﬁ Ij“ﬂﬂﬂ"ﬁmgnt hesi zer coupl ed tio
porti:en and resp oi ng t el ephone nunbgr
audi o’ si gnal representatlve of the outgoing tel ephone}n
10. A key tel ephone system as cl ai ned32n claim 9, whete
synt hesi zer is given the |ine nunber to successi vely

nunber}ggdtLQESUST%QE?gng?lephone system as claimed in claim ’

%fuﬁiéﬁhereln the key telephone set further comprises:
) | a voice synthesizer coupled to the control portion and
:}f;esponsive to the plurality of the line numbers and the
?:ﬁlurality of the outgoing telephone numbers for synthesizing
;;ﬁhem into an audio signal.

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

o a plurality of subscriber circuits connected to the
;jéubscriber lines, respectively;

: a plurality of telephone number detectors connected to
ff%he respective subscriber circuits for detecting the ocutgoing
'ftelephone numbers which are sent through the subscriber lines
f%nd which are included in the incoming calls;

o a plurality of extension circuits connected to the key
:;ﬁelephone sets;
E a switch circuit for selectively carrying out

f?Connection between the subscriber circuits and the extension

3“¢ircuits to form a connection path therebetween; and
a controller for controlling the switch circuit to form

_3the connection path.
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+ 12 SA key t.el ephone system as cl ained in cl aim1l, whgrgrmthe key

t el ephone set conprises a menory uni‘t for’ successwel st r1| ggRegg{h f it he

out goi ng t el ephone nunbers together with outgoing subkcyiBers .

corresponding to the outgoing tel ephone nunbers. 1”. PR Ty

t el ephone systemas clained in claim1l, wherein the mory unit furt

storeés the |ine nunbers through which the incomng ca are recelved with
the ~outgoing tel ephone nunbers acconpagi ed. 13. A key tel ephone
system operable in conbination wth a public switch tel ephone network to
receive a plurality of incamng calls. which are sent from outgoing
subscr i berKEYJNELEPHONESY STEM GARABLEQF &ISBhA YING ArBLURMLITY OF

t el ephone WHTGOINGITEEEPHONENUMBERS ENCLUDEDUIN ENCOMING CALLS

- . ABSTRACT

In a key telephone system which is operable in response to a plurality of incoming calls
sent through a plurality of subscriber lines (L;,Ly,) and which has a plurality of key
telephone sets, (2,3) a plurality of outgoing telephone numbers which are included in the
incoming calls are displayed on a display member (26) of each key telephone set (2,3)
under control of a key service unit (1). Each of the subscriber line numbers may be
displayed together with each outgoing telephone number in a time division fashion. A
combination of the subscriber line number and the outgoing telephone number may be
informed in the form of a synthesized audio signal synthesized by the use of a voice

~ synthesizer (45).

Figl.
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inpﬁt/éﬁtput processing of a ringing tone signal and a speech

3 “signal between the key service unit and the key tel ephone
a—telephone

a hand set having a m crophone and a | oudspeaker; ,
circuit coupled to the control portion, the hand set, {aRGPLACEMENT SHEET |

_input/output interface circuit for transm tting/receiyi fg a
“ transni ssion/reception speech signal bet ween the hand}s téff { E :
i nput/output interface circuit under o¢pntrol of the cpnfr '&N; an

set;
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a timer circuit for neasurlng atime to display the plurality of the
out90|ng t el ephone nunbers and the plurality of the line nunbers on the
di splay nmenber in the time division fashion. K
system as clainmed in claim 14, wherein the key tele éﬁQBWHWUspﬁpw
conpri ses: a key board which has a function for
ry4¢2? FI urglity
- ciaam

indicating to display the plurality of the |ine nunbgr
of the outgoing tel ephone nunbers on the di spl ay
di vi si on fashi on. 16. A key téW%phone syste

15, wherein t d selects one of the line nber and the
out goi ng tel ep om§ er Jfromthe plurality of the line
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FIG. 3



nunbers and the plurality of the outgoing tel ephone nunber ed--0n |
t he di splay nenber. 17. A key tel ephone system as1 @Eﬂmam ctal m

14, - wherein the key tel ephone set further conprises: —gTETTOT Y . ¥
unit for storing each of -the outgoing t el ephone nunbers ncludg‘gBl iﬂhq {
. incomng calls; and  automatic dialing nmeans for alt ?ﬁ bod
- readi ng each of 't he outgoi ng tel ephone nunbers out of t1eL__nnL¥_unhk—J .

32 18. A key tel ephone systemas clainmed in claimil4,
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wherein the key tel ephone set further conprises: _ R[Pé&&nﬁté SHLT
synt-hesi zer coupled to the control portion and resp er@“T““The “T'rqdlty
-of the line nunbers and the- plurality of the outgoing. tzlﬁg ars
for synthesizing theminto an audio signal. 9 éTep ore
systemas clained in claim 14, wherein the key servite S:
a plurality of subscriber circuits connected to the subscri ber i nes,
respectively; a plurality of %g}ephone nunber “geteTtors connect ed
to the respective subscriber circuits for detecting the outgoing

t el ephone nunbers which are sent through the subscriber Iines -and which
are included in the incomng calls; '
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P i‘
a‘plurality of extension circuits connected to the kéyREPLASEMEHbne sets:
a switch circuit for selectively carrying out conndctfi on between the’
subscriber circuits and the extension circuits to florima4cMARE on path
t her ebet ween; and -a controller for controlli t he switch circuit
to form the connection path.
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