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REPLACED SHEETS 

a'6escription : paged ... l... to paged .. ~1.': 
Dte;aim(s) : pa~ed .;

1
., .. to paged -~~-· 

a.v6;awin9{s) : p~.ged .• :t. to paged~ ... 
Q"Abstract : paged •••• ~ to paged •• :': ..• 

KEY ~LEPHONE SXS!rl:M CAP.AB?.E OF l)J;SPLAY:tNG 

A PL~X~Y OF OU'lGOiblG ~ELEPH~ NUMBERS 

··.:INCLUDED I'N INCOMING CALLS 

Baclcgroµnd-of.j:he Inninti.on; 

~h~s ~nve~-eion reiates to a key tel.ephone system which 

i.s opetal:>le in respqnse to an incoming call whicb is sent as 

an outgoing caJ.l :from an outgoing subscribe:r: and. whi.ch 

includes an outg:o.ing telephone number assigned to a telephone 

set of the outgoing subscriber. 

As a .rule, an outgoing- ca1l. .is sent from an outgoing 

subscx:iber thro-µgb a pubiic switch telephone network (will be 

often al:>:breviated-'to a.PS'l'N) and is .received as an .incomj,.ng 

call by· an incom.i~S' subsc:r:iber. Recently, a service has been 

perfo~d such that an outgoing phone nWDb~~ is transmitted 

f.rom. an outgoing tel~phone se't to ~:·. :incom,i;ng subsc:riher and 
. .• . ·:· :·· !, .'• • 

is displayed on a. ·(:liep1ay membe:r:~· such as a liquid crysta.1 

di.splay. With ~s serv.ice, it i.s possil>1e to previousl.y 

confi.rm-the outgo~ng:;su'.bscriber on the incQming subscribe:?: 

side betore a te~p)lOne talk. 

He:retofo:x::e, .a wide variety of proposa+s have been made 

about . ~o.rming a\n .. incoming subscriber of the outgoing phone 

nu:al>er. For e~le1 disclosure has been ma.cie in Japanese 

Unexalllined PatentRubl.ication Nos. Hei S-24,4286 (244266/1993) 
. . 

and Bei ·7 ... 203006 .(~q~006/l995) about: key ~l.ephone systems 
. . :·;'. . : :. . ' . . . ~ 

ea-c:h ~:f •which re6~i~~ an incoming call from. an outgoing 

subscriber and whi~ ca:n hold an outgoing tel.epho~e number 

assigned: to the qutgo.:;ng subscriber. Spec~fical.ly, a private 
·--······-·-···-··- ·-- ----- -·- --· -- - --- -

.··:::·: 
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b:::anch ~change of an elactron,ic t~e has l::>,~:~ d.iscl.osed in 

the :fox:=er publication and can register an :.6Ytgoing telephone 

nu.mbe:: and an extensi.on number . in a hi.eto:::y.: ,tal;:il.e a.."'l.d. a 
:-·.· 
r:·· 

bis to:ry f i.le • Such an outgoi.ns- tel.ephone · .n~1iri)?e:r can be 

displayed on a. ~splay device and can l>e. ~~·~1.;.:.ed ·by a."1 

incoxc.ing subscri::ier. 'Xhe incoming subscrib~.ca.n 

autOJtatically call back the outgoing s"lll::lscr~e:r by pushing a 

specific button. 

received with a..~ time ~te:val. le.ft hc:atwean: ,iii,djacent ones cf 

t.~ bell signals is delayed in the latter p~1i.cation lmtil 
··: ;: 

ar. outgo.:i-~g telephone number is r:ecei ved by :,~ ·key te:i..aphone 

system .. :tn othe::r worcis, the out.going telephpn.e n~er is 

certa.ir..ly :ece.i ved a:.d, therea.£te:r, a bel1 ·:i,:~.· repeatedly 

d:riven b~ the bell signal. sequence. TtUs is pec:ause the 

outgoing teiephone nulllber ~s interposed wi~n the time 

.i...-i'te:rval. between two adjacent ones of the be:l,l. signals. 

In the meanwhile, it often happens the,.# a key telephone 

system has a. plu:::a.lity of subscriber l.ines cc:;>nnected to the 
>··: 

pub1ic s~itch telephone netwoxk and a main 9$vice whic:b may 

be eal.l.ed a key service unit which accommodates the 
·.~·. ·. 

sul:>scriber l.ines and which is connected to. a'.::'pl.ura1ity of 
·_;:·.·. 

extens:i.on lines. ~n this event, a pluralitf:'.of key telephone 

sets a.re con.Tlecteci to the extension lines ~~:-:have displ;ay 

me:ibers, such as 1.iquid cryeta.1 display units,; Each of the 

key telephone sets can clispl.ay, on each cli~p1~ym~e:r:, an 
:. '_.;: .. 

outgoing tel.ephone n~er :i.ncluded in·a;n ifico~ilg-eall. £rom 

an outgoi.-ig s\lbscribe.r I be.fore a. hand set of· each key 

tel.ephone set is puts into off-hook. ~ ---·-~.~~~---·-· -··-·····-·---·------
··::, .. , 

]iiili1nr 
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With thi.s structure, each key telephori~ set is given 

the. O\ltg'o:i.ng telephone number which is i.nd.:i.fid.ua1ly cli.sp1ayed 

i.n the ~epl.ay ~r. '.rh~s shows that a s~:l..e outgoi.ng 

telephon,e number is sent f'ro• each subsc::ib~:i! l.i.nQ through 

the key se::vice unit to an indiv-idual. one;! ·o,~ t:he key 

te1ephone sets. 

He.rein, it is to be noted that a pl~:;~ity of outgoing 

calls ccm.currently arrive as incoming cal.ls·~t the key 

te.l.ephone system through ·a plw:ality of ~~)~ul;>scziber l..:i.nes 
.·.··, 

accommodated in the key telephone system. ··~QJ;l. the outgoing 

calls accompanies d.if£e:ent outgoing telep~9~ numbers, the 
. .. . ~--· 

outgoing te1ephone numbers are sent to di.ffijferit ones 0£ the 
··.:· 

key telephone sets to be displayed, respectiyely. :rn other 

words, a single one of the outgoing tel.ep'h0%);~_numbers alone 

:i.s individually displayed on each disp1ii1y ~a.r of the 

corresponding key te1ephone sets. 

'Xhi.s shows that the .remaining outgoill,g ·;tel.ephone nwaber 

or numbers can not be d:i.spla~ecl on ea~ d.ispJ,:a.y member of the 

:remaining key teiephone sets. 
:: 

Under the circumstances, it _is assumeQ:_..:::tha.t an 

emergency call ar:rives at one of the key te.l~phone sets 

remote from. each person, simultaneously witJi.:'.~ .insigni:f:icant 

cal..l .received at another kQy te1ephcme set ~i,~.$e to the 

persons. :en this event, ft ~s dif~icult tO::.:;qJ:i.ckl.Y respond 

to the emergency ca1l eve.?1 w~n.the outgo~~~ t~l.ephone numbe:c 

is di.splayed at the one k&y .. ~l.ephone set i.~ ~.estion, 
because the outgoing te1ephone numbe::i; ;_ c)::E. • ~~· ~~gency ca.l.1 

ie not displayed on any other key telephon~.:~~·~~-
··--------·-··--- --· ---·- ---··---·--·--· 

,· 
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sum,a~ of the lnventton: 

:tt is an object of this invention to p#ovide a key 

telephone system whi.ch is capable of coping ~ith s:i.mul.taneous 

reception of cli:f:ferent incoming ca11s wbich::i.;nclude out90.i.ng 

tel.ephone numbers. 
·., .. 

It ;.s.anothe.r object of this inventic?.l1,t6 provide a key 

telephone system of the type described, whieb.:.i.s capable of 

quic::k1y respond.ing to an emergency cal.1, averi:_when the 

emergency ca11 is .received at an unattendecf k~ telephone set. 

It is s'tj.11 another object of this in,,.Einti.on to provide 

a key telephone system of the type describe~_, which i.s 

capable 0£ d..iep1aying a plurality of outgoing telephone 

numbers without an increase of costs. 

A key te1ephone system to whi.ch this ~~vention is 

appl:i.cabie· is operabl.e in combination wi.th a.;,public sw;i..tch 

te1ephone network to receive an inco:m:i.ng c~l 1fhich is sent 

from an 0\1tgoi.ng subscriber as an outgo~g c::a].J. including an 

outgoing te~epho:ne number. The key telephone system 

comprises a key service unit coupled to a p+iµ::a1.ity of 

subsc:iber l.ines and a key telephone set wh:i.ch is coupled to 

the key se:rVice uni.t. According to thi.s .invention, t:he key 

telephone eet comp:~ses a display :naember, ~ a control 
< ::· 

port.ion· which i.s coupled to the key servi.ce·'\!ni.t and whi.ch 

supp1ies the di.splay member with a plw:ality.9:f outgoing 
. :·. -~- .. 

. · :.> .... ; .. 
telephone numbers transmitted en the plw:f:l1.ity of the 

:.,_: ... 

subscriher lines to display the pl.urali ty of ;;,,the outgo.i.ng . .... ~· .... 

tel.ephone numbers on the di.sp'lay member. 

A pluraJ.i:ty of the key telephone sets:'xnaY :be incl'\ided 
.. ,, . 

.in the key telephone system to display the.outgoing telephone 
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n~ers; t:ans~tt.ed. thl:ough the pl~ality ()£ the subscriber 

lines. [Such· displays of the outgo.:i.ng te1e~p.c:>ne numbers are 

prefe=cibl~ exec~ted in a time divi.si.on fas~on on the cisplay 

member ~hi.ch ~as. a disp1ay ~::ea of a einqle: line rmc which 

may t:h.e±efo,rel:>e S.ilrif>1e in structure. 

Otj. the other hand, the key aarvi.c:e unit c:o:mp:::ises a 

p1u::a1i.ty of 5\lb$1c;::ibe:: ci.::cuits connected.to.the sul:>scriber 

li..~es, ;espect:i.vely, a plUiality of telephone number 

detecU?rs co,.~ected to the respective subsc::;iber ci:::cuits :or 
··\·. 

de':.Elc't.i.ig the outg~i?'.'-9' telephone nUlllbers wl#.ch a:e ssnt 

tr.:ough \-::hG s:Uhscr:libe::: l.i.nes a:ld which a.re included in the 

inco:iLg cc:i.11s, ~ · p.:..urali ty of extension ci::Z:cu.:i. ts co:-..!'le:::ted 

to t..~e ~ey telepbon~ sets ·, a . swi ~ch circ::ui. t;; :. t"or sel.Gcti vel y 

ca::ryi.."'lg 0'2t connection :between the subscriber ci:rc:ui ts a.."'l.d 

the ext.en~ion. r.:irc~l.it,a to fo:;m a connection path the:r:P.bc::.twQen, 

a:i.d a c6nt4olle: ~o~ ~ontrolling the switch.c~~cu~t to form 

'the connection path. 

Fi'g. l is a ::t>,lock diagram of a. key se:rvice unit which 

is \:sed ;for a key telephone system accorclitlg'to this 

ir.ventiOr..; 

Fi.g. 2 i·s a· 1'1o'ck. diag:am o~ a key tel;:~phone set 

accoJ:ding to a first eml:)ociiment of this inv.ention; 

:E'ig. 3 ;L,e a ~l():W. chart for use in. des.9ril>~ operation 

0£. t.""le key te~E!phpne :system. according to tile·,£.irst elDbod.:..ment . . ·. . . ' . . . ·:' ~ . ~~ . 

of thi.~ . in~enti.~~x: : 
,: :;:.: 

Fi~. ·4 :l.s' a l5;6~ di.?,9ram· of .a -key t~lkphone set 
~. . 

accc::c:iin~ to a eecond embodi.m.e?it of.this i.riyention; 

-----·--------··--·-~·-·--·- -·-· 

1111u~1ur· 
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!'ig .. S is a flow chart for use in descr.ibing operation 

of the key tel.ephone.sys"t::em accorcli.ng to the second 

embodiJliant of this invention; 

:Fi.g. 6 is a block ~a.gram 0£ a key te,;ephone set 
.··· ·. 

according to a thi.rd. embodiment of this inY:en.ti.on; and. 

Fig. 7 :S.s a flow cb,~t fo~ use i.n de~cribinq ope:tation 

of a key telephone system ~ccord.ing to a fourth embod:iloent of 

this invention. 

aefe:rring to ~4-9'· 1, a key telephone :~stem according 

tc a £i.rst embod.iment cf tl;is in'V"ent.ion is applicable to a. 

p:j,vate exchange system of an eleot:z:oni.c t~ which may be 

siJDply refer.z:ed to as an· electxonic swi.tch .,system. The 

i1lustrated key tel.ephone system inc:J.udeo a.central. d.evi.ce, 

name1y, a key servi.c~. unit l which accomm.oc:l.'ili:tes first through 

n-thsubseriber l.ines 1 to Ln connected to ~e pub1ic switch 

telephone network (E'S~ (not shown) and whiFb are connected 

to f~rst and second e.xtension 1.i.nes in the i.~lust=ated 

exam.pie. 

:en the i11u.atra:ted. example, the key $.rv~ce uru.t. 1. has 
.. ·. 

£i:st t:h:ough n-th sul:>acriber ci.rC\U..ts ll. t():: ln connected to 
.. 

::.· 

the first through the n-th subscriber line$\-;:t,l to Ln and 

:f~~st and second ext~sion circuits 14 and·£:5 c:onnected to 
. ..· 

the f:i.rst and the seeond extension lines whiCh are a.lso 
. :·.·, 

connected to first.~ second key te1ephone(sets 2 and 3, '<'.: ;.: . ; · .. ::._. ... 

respect:i.vely. Si.mi~~:. ~t.ucture may be: ac:top~f:ld in. the key 
····:::·.<·. '· ·:: .. 

telephone system ~/~ee; o.Z: ~rekei·te+e:Pnone sets are 

connected to the key::aerv:i.ce unit 1, aithough not shown in 
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Fig. l.. 

:tn Fig. 1, each of the fi~,et ~oughthe n ... th 

sUbscril::M!J: CiJ:cuite 11 to 1n se:vee to e&:P:ture, connect, ox: 

~elease eac;h subscriber line while each. o~:J;~.e first through 

the n-th telephone numbe:r detectors .is; op~ . .;~e to detect 
' · ...... · . 

each reception telephone n'U:mbe:c sent f~~m::·~~~ public switch 

telephone network through each sUbscr~ .. c~rcW. t 11 to 1n. 

:en addi.tion, ea.ch of the fiZ:st e.nd the secoxid extension 
. '·:':<< 

circW.ts 14 and 15 c:Ohtrols a connect.ionb&"tween each 

extension line and the subscri.ber l.ines. 

~ key service unit l fui:ther incl\ldeS a switch 

ci%'cuit 16 between the first th:-ough the n7th S\Wscri:be.r 

ci:r<;i.ti. u. 11 to ln and the fi.:st and the see<:>J:ld extension 

ci;tcuib 14 NJ.d 15, a cont::o1ler 17 for swit.ch.i.ng connec:t:.i.cn 

paths between the subsc:r:ibe:c d.rcui.ta 11 to_ln and the 

extension ci:rcuits 14 and 15 from ona to ano~er, and a 

memoxy 18 storing. a cont.ol pz:ogram. e~e.cuted :in the 

contl:oJ.J.er 17 . "rhe illust:at:ed conb:ol1er '17 is al.so 

operable 'to p:rocess an absent notification s.cmt f'rom the key 

telephone sets 2 and 3. 

::tn the il.1'Qstra.t;.~Q. e::ica:mple, fi.rst tm:•ciUgb n-th 

telephone numbe:r detectors 101 to 10n are: coilnec:ted to the 

controller l.7 to detect outg0i.n9 tel.eph~e.~iimbers which are 
-..·, ...... ·.: 

received th.rough the first through the n7th\'~~scril>er 

c:ircui ts 11 to ln, respectiv~y; and. whie~ ::#ight be called 

recept:Lon tel.ophone nUJ2lbers, :r.e&Peotiv~~y, ·.~<),Jas to avoid 

confusion between the worc1£f · 0 i.nc:91').ing" ·'and· .,~·C>~tgo.ing" . 
lleferJ;ing to ·F~g:. 2,._'.~S~~~~~ witJ.fi~~:._,i, eaeh ~f the 

-,· . .;,:: ·;,; ~ ._. ir· ,;,,· .. .:: , 

key ta1ephone se·t .:i.nc1udes an ~nput/output (;I/O) interface 

1ili1W1f 
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(r./F) circuit 20, a. telephone cil:cuit 21,ci.,.hancl set, a ti.mer 
••• < 

ci.:-cui t 24, and a inemory portion 25. Th,e ·f/o interface 

c.:i.:cuit 20 executes .interface p:oeessiil~ ~;ween the key 

service unit land the tel~hone circuit.2.l,;: in response to a 

ringing signal., a speech signal, and the.· li~e while the 
:·_-<··: .. :;-:.···· 

te1ephone ci.rcuit 21 ampl..ifi.es a tiansmis~i,()ll speech .Signal 
.· :.' 

or a .reception speech signal and proc::e~$;e~);~ aide tone. 

Further, the ilJ.ustra tad. hand set is st.r'U.c:'j.:µred by a 

microphone 22 and a 1oudspeaker 23 while tll.e tiJDer 24 

dete:mi.nes a timing on disp1aying a plural.~1:y cf subscriber 

line numbers and a plurality of ~eception (b'Utgoin.g) 

telephone numbers on a display member in a 0 t:.ime division 

fashion, as will. become clear late:. In a4~tion, the memo:ry 

portion,25 teiaporar:i.ly stQres the subscribai' J.i.ne numbeJ;s and 
': ~-.... 

the.reception te1ephone numbe•s sent fxom. ~~key 9Qt:Vice 

unit 1. 

Ea.ch of the illustrated key tel.ephon~:sets 2 and 3 

£w;the:r comprises a disp1ay member 26, su~l;;as a liquid 

ccystal display (Let>), a key board 2'7, and::~ light emitting 

poz:tion 28, sueh as a. light emitting dio.de.{>·'~e key boazd 27 

.is oper~1e to put the key telephone set :i.ni:o an off .. hook 
·"< 

state o:: an on-hook state on t.x:ansmissi.on o'~:; reception of a 

call. and to .input: a talephone number in a we.ii known manner . 

As will become c.lea:, the ill.ustrated di.e.plia.y :member 26 can 

display a p1ural.ity o:f subscribe~ 1i.ne.s a.nci.'~:··pJ.urality of 

outgoing ·telephone numbexs in a ti.me divis~on~'-:f'ashion when a 
":, 

pl:aral.:i.ty cf incoming calls are siJll\.ll.taneou.$i)"' :Cece.ived 

tm:ough a p1uraJ.ity of tlle subsc:iber 1ines· ;._1 to Ln. :In 

addition, th.e l.i.gh.t emitting portion.28 :ts l.J.g~tened on 
:--··-··-- --·-··-·-··------·-·--··---·- ------ ·- ···-·--····· ---· .. 



g 

t::ansl14-ttinq or receiving a caJ.l. 
. . ·. 

Mo.reover, the illusua.ted key telap~~e set 2 ox: 3 
. ~'. ·:. 

:curt.her bas " ba+d disk device 40 fo;c stqJ:~g the outgoing 

telephone number e.ach tiJne on reception o~~eac:.h incoming- cal.l 

and a ¢ont.rol porti,on 29 co~led to the ~ova-enumerated 

membe:z:s 20, 21, 2~, 25, 26, 27, 28, and 40-to control them . 
. <.:. 

Herein, it is to be noted that the il1ue~ated contxol 

portion 25 serves . to make the display meulti~r 2 6 di.splay a 
•' .>:·-· • 

plurality of the -subsQ%';i.ber line numbe:i:s: :_ax?d a plurality cf 

the ou~going telephone numbers on recepti~n of the incoming 

ca1l.s 1;hroug~ the £.:i.rst th=ough the n-th _BUbscr~er l~nes Ll 

to Ln. Mo:re specif ica.lJ.y, the pl'Q:Cali ty · -?:£ the subscriber 

Une n~s and the plural.i.ty of' the ou~goi.ng telephone 

numbe:s a.re succe.s.s.:i.ve1y di.splayed al.onq ~( sing1e l.i:ne on the 

di.splay member 2 6 in the time cli vision f'a~¥-on. :tn othe: 

words, . the :illustrated displ.ay memhe:r 26 lia~ a display area 

:fomed iby the single line and· is therefore'. simple in 

structure and .inexpensive. 

~f e.rring to Fi.gs. l and 2, description will be made 

about an operation of the key tel.ephone system according to 

·the £.i.rst embodiment of th.is invention. I*· the key service 

unit l illustrated in Fig. 1, the :fi.rst ~ough the n-th 

subscril>e:r l..ines 'Ll.to Ion axe captUl:'ed, connected, and 
·'' .• 

reieaseid. under control o~ the first thl:oug~ the n-th 
··· .. ·· 

-: .··· 

sul:>sCl:iber circu.i.ts 11 to 1n and the cont.rc;>J.ler 17. Each of 

the £i.:-st thro~ ~ n-th telephone n~~ detectors 101 to 

l.On detects the oµ.-;g:oi.ng telephone n~.eJ:< to produce a 

detected tel.ephorie' numbe:. in response to .. tb.e. ;Lncouiing cal1s 
. . : . -,:· ~ : . . 

;received through the first through the n-'t£h: s~scriber 1ines 
·- --- ___ __, __ ----- ·--- ·-·----·- --· -·-·--·· __._ --- -····-· ---·-·---. 



>. 

10 

L1 to Ln tbxough the public switch telepho~ (not shown) . 

The detected telephone n~4!r is sen~ : .. to. the controller 

17 and. .i.s pz;ocess~d by the cont:o11er 17 tc>·:be displayed on 
·.·.' 

the fil:st and the second tel.•phone sets 2 ~cl 3 in the above-

mentioned manner. In addition, tbe controi1et 17 contJ:ol.s 
,• .... ·~· . 

the first and the second extension ci.:cuits,'.l4 and 15 to make 

them. conne.ct :between the extension l.ines an,d., exte:z:na1 lines • 

:the sw:itch circuit 16 switches conne~§.:on paths between 

the sul;)sc.t'iber ci;ccuits ll to ln and the extension ci.rcuits 

14 and 15 f'rom one to another under cont:rolc:f the c:.ontx:ol.l.e:i: 

1 '7. :In thi.s event, the contro1ler 1? is ope;a:b1e on the 

basis o£ the cont%ol. p%ogram atorad in the ~ory 18 to 

Qxecute the switching opera.ti.on of t:he conne.~tion paths 

):)etween t:be s'W::>scril:>er circuits 11 to ln. an~'the extene:i.on 

c;ircu:i.ts 14 and 15 and to set the absent no#±fication sent 
. . 

:f:om the key telephone sets 2 and 3. This ~hows that the 

contr:ol.le:e l 7 contr:o1s var:i.ous operatie>ns of :.the k~y service 

unit 1 in.accordance w;i.th the contx:o1 progr~stcred in the 

memory 18. 

In each of the key telephone sets 2 ari~~: 3 illustrated 

in Fig. 2, the input/output interface ci::~'.t.20 carries out 

input/output interface process:i.ng wh~ch ~s ~~nceJ:ned with the 

key servi.ce un:i.t l shown :in Fig. l. :tn sueli:):_nput/output 
·· ........ . 

interface processing, the cal1 tone signal #xid. the speech 
· .. :·:·.·.·. 

-· ·... . 

signal a.re p:ocessecl in the inte:face circui~ 20 • The 

telephone cir~it 21 ca:rz:ies out amplificati.oJi of 

t:ansmission and reception signal.s from and/to the :zn:i.cz:-ophone 
: . : .:~ .•.:. 

22 and the l.ou.dspeaker 23 and also p.rocesse$·.~·°'.t:he side tone . 
. ··--···- ···-· - -- -····---· -· - .... -· -- -----· ·----- ·-· -----·· -··- ···-:. 

r . . . . 
I·:. 

Thiliiiir · 
I 
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~e .i.1lus-t;:cat4ad control portion 2.9 l.,~ operab1e in 

respon~e to th~ inco~~is sent tb.ic-01lg:h the f.i-"st tb:rough 

the n-t.h S'Ul>s~;il)er.l.ines Ll to I.n to diS.pla.y, on the display 

member 26, a p1~~lity of the eubscribeJ::'line numbers and a 

p1ural~ty of tn;e outgo~g telephone n~e.rs included in the 

incoming c:a1ls~ _Such a display ope.ration'is executed in the 

ti.me d.:$..v~s~on fashion. 

Furt:bel:inere, the timer c.ircuit 24 ~Sw:es or times a 

d.isp1ay 'time when ea.ch of the outgoing ~l~P:honenumbers is 

cli.spl.a.yed on tl)e. display member 26 i.n the:ti1118 c:U.v.ision 

fashion. Such a. d.isp1ay time or measured timfi can be varied 

by manipulating tb.e key k>oard 27 ol: under C!on~o1 of the 

control. por.tio:.i. 29 -~d may be set :by a usei:, for exampl.e, to 

one second. 

ln the i1li.µitr~:ted key telephone set, 2 o.r 3, the 

control. po.r:tion 29 c::ont.rol.s so that the ~sp,lay member 26 

successi.ve1y display$ the subscriber lin~ n\lmbe.rs assigned to 

the subsc:il>e~ l:ine-·X.1 to Ln and the outg9ing: te1ephone 

numbers of the inc::.9m;Lng calls in the time ~Vision fashion 

and that the light eaittinq portion 28 is -lightened on 

t:cansmi.ssi.on of -~ o~tgoi.ng call and reception of an :i.ncoming 

call. :tn add.itioJ1, the key board 27 is mai#puiatad to put 

the key telepho~e set 2 or 3 into the of:f·}>.~ok state o:e the 

on-hook state ~. -~ outgoing o:- an ineomiiigo cal.l :and to input 

a te1epb.one numl;:i~~ wpi;le th~ ha.rd d.:i.sk ~yi¢e 40 sel:Ves to 
~. : . 

sto.re each outgo:ing :.(;:eeeption) telephone'rrl.;m\ber included i.n 

each inqom1J:Jg ca.i~, · : ( . . ·,. ~ 

·;: · .. <- : . · .... ."· . . ·: :·: ~--: : . 

Referring .,tO :~i~.: ·3 toge~r with r~g~-~ .1 and 2, 

desc:ip~ion will be m:,ade about displaying t:b;e subsc~iher 

lfi1rm1nr 
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number :Li.nes and the.0\1.tgoi.ng t.e1ephone n'WDJ?e~s in the tima 

division fasb.ion when a plurality of the iii~Zi.ng ca.ll.s are 

received tbrough the s\ll:>scril>er iines Ll t0'•Xin to the key 

service 'UIUt l. When the incoming cal19 a.:c'r:$..,,e at the key 
.: : 

service ~it 1 through the eubscril::Je;r l:i.ne.s .· ~1 to Ln 

illustrated in Fig. 1, tbe f'irst through 't:h,8<n-th telephone 

nmabe.r detectors 101 to lOn detect, tlu:ougli_:: pie first through 

the n-th. subsc.ri:ber circuits 11 to ln, the ~tgoing tel.ephone 

~.detected numbe:c-s included i.1'l. t:he incoming calls. 
.··:<"< 

outgo.ing telephone numbers ue sent f:com the· detectors 101 to 

lOn to th~ cont3=oller 1?. 

Let the :i.nc:cmi~g c:::all. ar:ive from thE;t~i:st subscriber 

line Ll to the key telephone set 2 d'Qe ·to dii:ll-in. In thl.s 

event. the cont.roll.er 11 controls to make the :fi.rst extension 
.:.::' 

cixcui.t 14 send a ~all tone signal to the ~ey telephone set 2 

specified by the incoming call.. 

on the othe:t: hand, let the incoming ~l. .:i.nd:i.cat.e a 

representative te1ephone numbe:. In th:l.s castli, the controller 

17 m.on:i.to:s the fi:t:st through the n--th su]:)s~i=;}:)er circuits 11 

to l.n, the extension circuits 14 and 15, anc,t,<the switch 

ci:r~t 16 to detect a.n idle one o~ the key<~~lephon.e sets 2 

and 3 and to send the ca.ll. tone signal to ~;.' idle key 
:·· .' •" 

telephone set. 

When the call tone signal. .is sent :f;::o~:::'~e key se:rvic:e 

unit l to the key teil·E!phone .set 2 illi;stra~d_- .. in Fig. 2, 

simul.taneous trans.mis~ion. is. macie fl:'.OD1 the ,.:k.4' :se%Vi.ce unit l 
. . . . ~ . : ' .. 

al)out the subscriber ii~ nu.be: (the lin~ :'n\l:DU:)e:c of' ·the . . . . ~· .. · .... ·. ; . . . . . 
· .. : ) .. · 

f:i.:at subscribez: line Ll.) .. d the Ol11:9oirlg )_t.Qlephone number 
:.: .... ··:. 

which is :included in tlie·i.ncoming caJ.l. and w?Ach is sent 
--~--- ---------·----·-------

iii1iiDr 
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tm:ough the pub1i¢ switch telephone netwo . .z:k. As a. result, 

the call tOne ai~ai, the subsc%il:ler 1ine:Jiu:mbeJ:" Ll., and the 

outgoing te1ephone..n~er ~ ~ent to tb,e:~~y telephone set 2 

.in question. :tn th.e key telephone set 2, t:l?-e subscril>er line 
··-,·:· 

n~e:: L1 and th,e ·putgoing telephone nu:mbe:C>are memorized in 

the memo:y portion. 25 and the hard disk ~V;ice 40 imcie: 

control of the ccnuo1 po.rti.on 29 1 respec~valy. 

Furthe:more, the call tone signal is delivered through 

the tel~phone cil:cu.it 21 t.o the loudspeakf:itJ:. 23 in the k.ey 

te1ephone set 2 to generate a cal.l. tone. A :prede~rati.necl 

.ringer O::r: speaker. may be \1Sed to generate _the . cal.l. tone . Qn 

generation of the call tone, the subscriber l~ne numbe~ Ll 

and the outgoing tel.~hone number a~e :eaci; -:out or the meni.o:cy" 

25 to be di.splayed· on the clispl.ay member 26:. Such a disp1ay 

of the sul>scr.il>er -line number and the out~ing tel6J>hone 

numbe: may he given in the £o:m. of, for ex~ple, "l.. l.234-

5678" in a l.ine. Silbs.equently, when the ~d set is cf£­

hooked, such an off-hook state is transmi.tt~d as an off-hook 

signa1 to the k.~y:s~rv:i.ce unit 1 through the control portion 

29 and the input/o~tput interface Qi:cuit -~9-

The key. ser'\Ti.~~ µnit 1 rece:i.ve.s the o~f-hook signa1 

from the key telepll,one set 2 through the U.t.!1f1s:i.on c:U:QUit 14. 

Under the cixcumst.aI).Ces, the switch cirC\ti.t:;J6 is controlled 

so that the subscriber 1ine circuit 11 is co:nnected to the . . .· . . . :-: 
.··::_;-;.:·:·· 

extension circuit 14 to fo:z:m a txansmission·path between the 

subscriber l.j.ne ci:;~µi.t 11 and the extensi()p:. circ:ui t 14. 

~rea:fter, a s~ee~#;::+is started between sub~C;ibe:ce th.-ough 

the pUbl1ic swi t6'h :;~~~phone network whi.ch :~a~. a closed speech 

path the;rei.n. When the speech is f'ini.shed~ ::the key se.vice 

imi11iir1ur 
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unit 1 .;Ls g.ivan an on-hook signal to :r:el~S,ethe speech path. 

:Before the on-hook si9Jlal is receive4/JSy the key 

se.rviee unit l, the key telephone set 2 eo*>.~inues to ta.J.k to 

the outgoing s\Jbscril>er generating the .in~oJA±ng cal1 and is 

kel>t in :a state 0£ receiv~ the incom.:$.ng :·c;ap.. The state 

will be cal.J.ed a :eception state of the i~~~ng cal.l. Dur.ing 
... · ~ ·.:: . : 

the reception state of the incoming call, ~e other i.ncomi.ng 

call or cal:ls may be assumed to arri i7e. a i: • ~~---. o'ther 
·:·_::.' 
~ .. _,. 

su:bsc:-i:bez 1ines L2 to Ln and may include· tliE!i other outgoing 
•, 

telephone numbez or numbers. In this event;. the other 

outgoing tel.ephone nUDlber or numbe.1:s a.re s~t; to the key 
.·. ·: 

telephon~ set 2 togethe.r with the other s~~:i:.:r.ibei: 1~ne 
numbe:c or n\Jlll.bers. ~he key telephone set ~ : ~tores the other 

outgoing telephone nUmbeJ: or numbers and tjl.~( :other subscribe:c 
·_"':.:-·· .. 

l:.One nu:m):)ez- ox numbe:cs in the me:mc::y po:r:b.~xi~ 25 • Thus, the 

~ey telephon9 set 2 finishes provision of d:i~p1ay. 

In Fig 3, the key telephone set 2 at f:i,;rst executes a 

f'irst step SlOl or starting a display on tijEij;display member 
. ' 

26 and proceeds to a second step S102 at w~cl1 the timer 

ci%cuit 24 is ene.rgiz~ and starts measurin~·''.a time. ~he 
second. s-tep Sl02 is followed by a third step:i$103 at which 

: .. : . . ·· 

the timer ci.:rcuit 24 meas~res the tim.e and ~-;ects a J.apse of 

a P•edete:r:mi.~ time, for exc:i:mple, one second,~ . As long as 

the l.apse o:f the predetermined. time .is not. ~#e~cted at the 

third step Sl03 by the timer circuit 24, th~,<~ird step Sl03 
::.·,.· .. 

i.s succeeded to a fourth step Sl04 at whichf#~pla;v c_ontents 

on the .. d.i.spl.ay meml)er 26_ are kep~ unehange~, .·.~ whiOh are 

~eturned hack to the third step Sl03. :In t.he<·~l.lus tra teci 
··.::."· .. 

exuq>1e, the subscriber line numbeJ: (L1) and>tj).Q outqoing 
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telephone numbex .inc1uded in the l.ncoming call are 

.continuously displayed on the disp.'.lay melnbe:r: 26 at the fourth 

step Sl.04. 

on the othe:::r; hand, when the ps::edetel:mi.ned time lapses 

at the third st.ep S103, the control poi;tion 29 cl.ea.rs the 

timer c:i.:r:cuit 24 at a fifth step SlOS which is followed by a 

sixth $t&p S106. At the sixth step S:1.06, the co."l'b:ol. portion 

29 judges 11f'hethe:c or not the memo:cy portion 25 stores the 

s1'bsc::riber li.ne numbel:'. or numbel:S and the 0'1tgoing telephone 

numbers other than the displayed 1ine number and the 

displ.ayed outgoing t.el.ephone hum°ber. ~is means that 

judgement is made ·at the sixth step Sl06 about whethe?: or not 

~y other incoming call is received du:oing the reception tj.me 

of the cw:ren.t cal.l. Specifically, the memo:y po::tion 25 

memo~i.zes, as new displ.ay data signals, any subsc:r:iber l.ine 

numbe:r: or nu:mbe:r:s <µ to Ln) other than the s\Jbsc:ribe:r: li.ne 

number (Ll) and. any outgoing tel.ephone number or numbers to 

be received by the key te.lephone set 3. 

:Cf any new display data signals a?:e not sto:red in the · 

memory portion .25, the sixth step Sl06_ proceeds to an eighth 

si;ep S107 at wh.:i.ch the curJ;ent subscriber l~ne number (Ll) 

and the current. ov,~going te1epbone number are kept unchanged 

on the displa.:t: membez 26. ~s means that d.isplay contents or 

C\lr.rent clispl.ay data signals are not changed on the display 

member 26 at the ~even.th step S107. 

on the other ,hand, let the control portion 29 judge at 

the si.xth step Sl06 ~t the new displ.ay da.~c:L s:i.gnaJ.s·, such 
. : . . 

as new sobscr.iber line number or numbe.:r:s ci~. to Ln) and llew 

outgoing tel.ephone number or numbez:s, a.re stored in the 



16 

mmnoi:y po.rti.on 2.5. 

In.this case, the sixtll step Sl.06 .is ¥e>llow~d by an 

ei.ghth step S108 at which the eo:ntro1. portl.,~ 29 reads the 

new di.spiay data si.gnal.s out of the memo:y.pc:>rti.on 25 to send 

the same to the disp1ay member 26. In add?.-ti..on, the current 

display data. signals and the new di.splay datil signals are 

altemately displayed on the display memb~:c·:·~6 under control 

of the contro1 portion 29. For e:xampl.e, it :J.s assumed. t.ha.t 

the curr.rant di.splay data si.gnal.s a.re re~es~~tative of 
• • l . 

"1.1234-$678" whi.l.e the new di.splay data signal.a are 

:cepx~sentative of "5.8765 .. 4321" which is a. c'.ombina.tion of the 

fi.ftb subscriber 1i.De. nu:mbex "S" ;;t.nd the oU,~$JOing telephone 

num.ber 11 8765-4321" included in the other incoming c:all. :rn 

thi.s si.tuati.on, the current c:li.spl.a.y data s.igna1a of 11 1.12~4-

5578•1 a:nd. the new display data s:i.gnal.s of ••:s .. 8765-4321" are 

al te:r:nat&i.ly displayed on the display member· ·2.6 in the time 

· di.vision fash1.on. 

Moreover, when a further new one of the in.c:omi.ng calls 

a.:c:cives at another one of the subscx:iher l..i.n.~? L3 to Ln, 

th:ee slll:3scriber line numbel:s and t:hl:ee outg~ing telephone 

n\m.be:cs ai:e successi.vel.y displayed on the display member 26 

in the ti~ division f'ashion. When the .k$Y te;lephone set 2 

becomes an on-hook state by hanging down the::J1a.nc1 set after 

the above-mentioned clispl.ays az:e carried ou~; ··.name.ly, when . 

the on-hook s:t.gnal is sent from the key.te1ePll,one set 2, the 

on-hook signal. is delivered~ough the j..np~~/output 

interface circuit. 20 to the ext~sion ci.icu£t:~14 and the 
::·.:.::··: 

controller 17 of the key se:cv.ice unit l. ~h~ ~contro1l.er l. 7 

0£ the key sa:r:vi.ca unit l. judges that the sp~ech or talk is 
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finished by detecting the on-hook signal. 1).'t: a ninth step S109. 

Furthemcre, the con.trol.l.er 17 executes prc:)oessing detel:Dlined 

~or the on-hook at a tenth step s110. SpeC:.ifical.l.y r the 

control.l.er l'7 control.s the switch ci:r:cuit ~6 to cut away the 

$peeeb path or connection path between tl;l.E( s~s~l.be: ci:cui t 

11 a.n.ci the extension circuit 14 and supp1:i.es the on-hook 

signal to the public switch telephone network through the 

subsc~il::>er ci~cu.it ll to release the connection or speech 
. :"',·.'·. 

path. 

Simu.Ltaneous1y, the display member 26 is controiied by 

the contl:ol. portion 29 to stop the alterna~e displ.ays ca::r:i.ed. 

out in the time div~~ion fash.icn at an eleventh step Slll. 

Subsequ$ltly r processing is returned back to the second step 

Sl02. 

As1 mentioned aPove, each of the key tel.ephone sets 2 

and 3 has the disp1ay member 26 which has a~ display a:ea 

com.posed o: a a.i.ngl.e line. Ea.ch combinat:lon· o~ the 

subsc:.ril:>ex l..:i.ne number and the outgoing tele:Phone number i.s 

automatically d.isplcs.yed a.long a si.ngl.e J..ine"·.:on the di.splay 

area in the time div.ision fashion. With this structu.e, .it 

is readily judged that an emergency cal1 :is-.recei.ved as a new 

incoming call. during speech or talk .relatecl;to anothar 

incom:ing cal.l.. J:n this case, the su}:)scriber>l.ine number and 

the outgoing telephone number can be raadily,confi:rmad in 

connection with the e.mergency call.. 

On the display member 26, the subscriber line nUJnber 

and the outgoing telephone number a.re displa,yed a1on.9 the 
. ·· .... ·· .. 

sing1e line i.n the tl.me clivi.sion :fashion. T~:r:efo:re,.the 

displ.ay member 26 may be small in size and may be 1nexpensj,ve. 
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:tn other woJ:ds, the above-JDentioned. struct\l,-:z::e dispenses wi.th 

a 1arge and expens;;i.ve disp1ay member. 

Referring to Fig. 4, a key te1ephone .:set 2A or 3A 

a~cording to a ee~ondembodiment 0£ this ~:vention j_s simiJ.ar 

in stxucture an~ ope~ati.on to that ill~st:ra~ed in Fig. 2 

except that a f'1!lction key 30 is attached.to a contro11ez:- 2.9a 

:instead of the timer circuit 24 illustrate<iin Fig. 2. The 

key servl.ce unit 1 maY be i.d.e.ntica.l with ~t il1ustra.ted in 

Fi.g. 1. 

Like in Fig. 2, the key tel.ephone set.2A or 3A 

illustrated in Fig .. 4 has. the input/output interfac;e c.ixcui.t 

20, the te1ephone cil;cuit 21, the micropholl.Ei 22, the 

loudspeaker 23, the . memory portion 25, the.· c¥splay member 2 6' 
. . . 

the key board 27, the 1i.ght emitting portioZl, 29, and the hard 

di.slc: device 40. 

Mo.reover, the function key 30 ·is operable to supply a 

special number to the: control portion 29a ~bile the control. 

portion 29a serves topz:oocess such a epec.:i.aji number in a 

manner to be described later. l:t is neeciles..s to say that the 

illust:ated cont..rol portion 29a cont:ols ~~;display member 

26 to display a pl.~ality of the subec.ribe:Z."·\1i.ne nu:nibe:rs and 

a plu:r:a1ity of the'outg?i.nq telephone numbers on the display 

member 26 i.n a time~vision fashion, like i.Ji Fig. 2. :In the 
. . . 

.il.1ustrated exam.pl~, such displays can be a~eved by 
::.·.: 

mal1ipu1at.ing the key)?oud 27 and the fundti'.~ key 30. 
< • • •• • •• _,. 

Refer:r:ing to F.t.d~ :5 al:ong with Fig. 4·,<',d&scr~ption wi1l 
·,·· .. :· ·. · ... · . 

l::>e mad.e about opefe(t:iiO"? of the key telep:horie ~at 2A or 3A .. 
executed :in connectiio:711.with the key seni.c~i~t l. 

illustrated in Fig. l~> ~he ope:s:-ation of th,e_.:i.l1i.istrated key 



19 

te1ephone set 2A·pr 3A. .is basi.cally simil.ar to that of the 

key teJ.ephone set 2 o~ 3 shown in Fig. 2. Mo.re specifically, 

each subscriber 1in.e number (X.1 to Ln) of ~ .incoming call 

and each outgoj.ng tel.ephone n'UlDber are sen:f, ;in the fo:cm. of a 

su.bs-cribex line nUlllber data signal and an c>µtgoi.ng telephone 

number data si~ .£x;-om the key se::vi.ce ~7·l to the key 

te1ephcme set 2A or :3A. Tha outgoing teJ.ept'~he nimber .is 

notified by the publ.i.c swi.teh telephone·ne:t~ork. 

Both the subsc.ril>er line n'Ulllber data ,signal. and the 

outg-o.:ing telephone :i~r data signal. are sj;.ored .in the 

m.emo.?:y portion 25 and the hard disk d.evi~ 40. i'he data 

si.gnals sto:ed i.n the memozy po~tion. 25 ar~, .. displ.ayed on the 

di.spl.ay me.m.ber 26.i.n the ti..mCa division fa.~hl.'on by 

~pulating the key .board 27. 

On di.ap1ayj.ng the sub.aa:il>er line n'tllll.P4l:lr and the 

outgoing teJ.epbone·nUml:>e.r on the display meln'bel: 26, the 

funct1on key 30 i~: at first depressed. or pl.UJbed down in each 

01! the key ~lephone set.s 2A and 3A to star:~ a display 

p.:ccess, as shown. a.t a first step S20l .in F~g. s and to put 

thQ display member 26 into a display mode, a's shown at a 

seeond step S202. 

:tn the illu::;t:ra:ted example, the key l:>(:;ci;rd 2 6 has a 

pl.ura.1ity of line keys which co.z:~esponcl to -~ first through 

the n-th subsc.:ib~r 1ines L1 to Ln, .respect;~ly. J:n this 

situation, the contr.o~ porti.on 29a monitors: a push-down 

s,ignal. sent from each.line key and judges a~:a thiz:d step 

S203 whethe.: O.r not e~-tihe:c one of the 1ine ,~:Ys is pushed 

down. ~£ none of th~ '.J.ine keys is puS)lecl 'd~~' the control 
: ... 

portion 29a captures no push-down signal. and. keeps current 

. .---~~------· ··-···--·-· -- - -- - -. ---- ------- --
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disp1ay data s~gnaJ.s intact, as shown at.a:fou.rth step S2.04. 

Subsequently, prc;,~ss.ing is :cetm:ned :from::the fourth step 

$204 back to the second step S202. Otherw~_se, the thi::-d step 

S203 is succeeded to a :fifth step S205 a1:which judgement is 

made about whether or not the sul:iscriher +.i:ne n'WDbe:r and the 

outgoing teiaph.on~ numbe~ whi.ch co:~espond to the pushed dowr. 

li.ne key (Ll - I.ti) ~e stored in the memoi:y portion 25 . In 

other wo.c:is, the cenuol po:z:t:ion 29a detec:ts whether or not 

display data signals are stored 1n an ad.dress of the :memory 

porti.on 25 assigJ1Eld to the pushed down. l.i,n;e. key. 

:X:£ no displa¥ data si.gnal.s a:re stored. in the memoJ:Y 

portion 25, the cur::ent displ.ay data si~l.s az:e kept 

unchanged at. a sixth step S206 and a.re contj.nuous1y di.splayed. 

:t:f new disp1ay data s.i.gnals a::e stored in the memc.:cy portion 

25, they are clisp;La..yed on ·the dispiay ~ 26 at a seventh 

st;ep S207 in the time div.i.sioti fashion inl!l.tead of tha current 

<li.splay data sig%1als. Such new di.spl.ay da~ signals may .be a 

Qombinat:i..on of _~e sUbscrjJ)a. l.ine number 8llcl the outgoing 

tel.ephone. numbeJ:,.i.Ilcluded in the incoming_caJ.1. 

:In othe:z: wQrds, the new display data.signals axe read 

out 0£ the memoz;t · }SC)r~on 25 under contro;L._-;qf the control 

portion 29a. to l:le sent to. the displ.ay meml;>~~26 and a.re 
.. ; . '. : ~ •. 

substituted. fo:; th~ c'\l%~nt. d:isp1ay data ~i~a1s. ':Chus, the 
· .. ·· 

cu:rent and the new dj.spl.ay data signals ~~·.· swi.tched from. 
.·-.·:,:.·· 

one tc another in the : ti.me division fashi.oii'';•t the seventh 
' -: . . •:· .· ... 

step S207 and a;.~: ·~l~l:ilate1y clisplayed o?l.:fbe clisp1ay member 
. •'',, .·· ·. :·' . .· ::.:-.· ...... 

26 in tbe mannel::.;;~ntioned· in c;onju.i'lC:.ti~n.::~l.~ the first 
·'.· :i': ·T.'." ;, :_;·, .. ··.· ·;·:'·: .• ·:.- . : :·· 

embocli=ent. 

iiiiJOr 
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~ach of' the· ~i.;icth and the seventh s~s $206 and. S207. 
·:·:" 

is s~ceeded by- &;Jo• eighth step S208 of de~c#ting whether o.r 

not the on-hook si.gnal is present. ~e:ceaf't;e.r, p:oces:si.ng .i.s 

c~i:-ied out t.o process the on-hook. s:i.gnal .and to et.op the 

displ.ays on the di.sp1ay member 26 at ni.n~>;:_~ tenth steps 
.·' :·· 

S209 and s210, like at the tenth and the eleventh steps s110 

and S111 in Pig. 3. 

'?llus, it is possible in the key tel9Phpne set acco~cll.ng 

to the second ~odiment o'f: this invention to display a 

plurality of th.a suh$eribe.r J.ine numbers Bn;C;l a plura1ity of 

the outgoing tel.ephone n'WDbers on the disPJ,ay member 26 by 

manual.l.y operating the key telephone set 2A or lA. With th.is 

st.:cucture, each outgoi.ng telephOhe n~er tr1.:\ich a:r:ri.ves at 

each subscriber l.ine can be readily datec~ci at evel:Y 

incom.:i.ng cal.l . 'this enables q\U.ck and selective :response to 

ea.ch :incoming ca1l . 

:In addition, each combination of the s~scriber line 

number cmd the o~tgoing telephone number i~,:disp1ayed in the 

ti.me Cli.v.is.ion £ash.ion along a sing1e line 01'.lthe display 

me:mbel:' 26, as mentioned in cOn.junction witl'r .. the fi.?:st. 
··'·. 

embodiment. ~heref'o.re, the display member.?6 may be smal.l in 

size and dispenMfB w~th a. large s.ize of a."~$pl.a.y member. 

'rh.is res\ll.ts in a ~•ducti.on of costs £0.r·~<key teiephone 

set. 

Referring to Fi,g. 6, a key telepbone:~~t 2B OJ:: 3B 

accord.inq to a third embodiment of this in~tion is similar 
.';· ..... ·.>··· 

Q:eept that a voice sl(l'J,thesize:r 45 is.inclt!dafl :in the 
: · ... ··. 

:Ll.l.1ist:ca.ted. key te.t.ephone set 2B or 3B. Spo~.il-icaJ.ly, the 

... ------··--·--------- ---------·-· ------- ··-· -- --- -·-·--· 
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ill.us:b:~ted key teJ.ephone set 2B OX' 3J has·\_the input/output 

:i.nteJ:£a<;e ci.l:c:uit 20, the tel.~phone circ~i"t2l, the hahd set 

composed. of the m.ici:ophone 22 and. the l~ep~ake: 23, the 

timer circuit 24, the memoi:y portion 25, the display member 

26, the key boa::d 2?, the l.i.ght emitting portion 29, and the 

hard disk device 40. 

Moreover, the vo:ice syntheaizer 45 ixl.'.>the key telephone 

set 2B or 38 is conneceed to a volume contl:olle:c V'.R. to 

cont::ol a vo1ume of a synthesized audio s~gna1 .and is also 
. · .... ·'. . . 

connected to a speaker 46 t.o generate a SYl\thesized audio 

tone signal. • As shotm :i.n F.i.g. IS, the voice·. synthesi.ze:c 45 .ia 
· ... 

coupled to a controi portion 29h which is opexabie to contro1 

the voice synthesizer 45 so that a pluralit~ of subscxiber 

line nuDibe:rs and a pl.w:-al.ity of O\:ltgo.ing telephone numbe:r:s 

included in incoming calls aze gene:rated in:'t;be form of a 

sy.r.rtbesized audio signal in. a time di "V'.isi.on ~ash.ion. 

Fu:rtheJ:mOre, the .illustrated control po:rtio~· 29b serves to 

di.splay each eo$>ination of the &ubscxil>e:r: line·:nUllM:>er and 

the outgoing tel.ephone number en the display>membe:i:- 26 in the 

time divisiOll fashion like in the othe~ eml)odiments. 

Incidentall.y, the key servi.c:e "l.Ulit l. may ):)e ~~ti.cal wi.th 

that ill.ust:ated. in Fig. l. and therefo:e may/be om.it.tad £xom 

tlU.s fi.gux:e. 

At first, operati.on will be schematic,fly desc.ribed i.n 

conjunction with the key telephone set 2B or:}3B illus~ated 

in Fig. 6. Lilc:e in the lcey te1ephone set 2 .~:i:: 3 i1lust.::ated 
:~, . ."' 

in F.1.g. 2, a plurality of the s'µQscribe: lint!.numbers and a 

pl.i.u:a1i tr of the outgoj.ng telephone numbers -:ix.eluded in the 
=·.·.: 

incom.ing calls a::e al t;~~n~;e~y--~~1--~~4. ___ ;ri t\le time division 

.. 
' 
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.'\ 
<·.·· 

fashion on the disp1ay member. 26 of the ~ey::· te1ephone · set 2B 
::_, :-;· 

or 38 shown in Pig. 6. :tn this case , each : ,C::Ombi.nation of the 

subscriJ:)er line numb!!r and the outgo~ te;i~J;>hona n-umbex i.s 

automatically d.i.spJ.ayed. a.long a si.ng1e 1i~on the display 
"• .... _. .. 

member 26. 

In t:he illustrated example, the subs~;i.bez:: li.ne ntllllbe:z:: 

and the outgoj,ng tal~hone nUllber are suc:c::~$si.ve1y 
. . . . 

~rans:ferred from the c:ont:rol.ler 291:> to the-voice synthesi.ze:c 

45 in the for.m of data signa1s and are converted into a 
::=; 

sequence of audio signa1s by the voice syn:tl:i.es~zex 45. The 

audio sigria.1. sequence is subjected to volume control by the 

vol.uae cont:oller va and is therea.£ter sen~; ·to the speaker 4 6 

to be gene:a:ated as an a.udi.o output signal.. · 

'rhe vo.ic:e synthesi.:er 45 and the spe~er 46 may .be 

i.nc1uded. i.n the key tel.eph~e sat 2A oz: 3A i:l.1ust:z::ated i.n Fig. 

4, ·ai thougb they aJ:e comb.:5.ned in Fig. 6 wi~•· the key 

telephone sat 2 er 3 shown in i'ig. 2. 

At any rate, the key telephone set 2B.or 3B shown iti. 

F.ig. 6 c~ a1te.rnatel.y disp1ay each of the ~scx-ib~ l.:i.ne 

n'Wlbe: axid the outgo.irlq tel.ephone n\t411ber ,in, :t:he time division 

fashion al.ong a single lin.e on the display •.. ~er 2 6. :tn 

addition, each of the s'Ubsc•ibe: line ,numl>ef:'..and the outgoing 

telephone number is info.rm.ed in the form 0£ the audio signal • 
. . .... ~: 

Such noti£:5.cati.on due·to the audio s.ignal-~les easy 

distinction of each of the s'Ubs:c.ri.ber line n~e: and the . . . ;·:.· 

. outgoi.ns telephone n~e: eve~ when the ~&Play~~ 26 is 

very sm.al.1 in size andi.s ;not:xeadily read~ll. 
l\eferring to Fig. 7, desc::.i:i.pt.:i.cm w.i1£ :l:)EI made about 

opel:ati.on of a key telephone set acco:ccling to.a :fourth --------·- --- ----------····· 
;·=:. 

·' .... 
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embodi.Jr;Lent o:f this invent:Lon. ~he lcey te1~hon;e set 

ac:coi:ding to th~ .f.ourt.h embodiment may ))e:simil.cu: in 

st:uct"U.re to tbat il1ust.l:ated in i'igs. 2; 4, and. 6, a.1though 

the :fo1lowl.ng dascri.pti.on w:i.l.J. be made ~ · .i:ne assumption that 
<: 

t:he :;ourth e=odiment wil1 be appl:i.ed to tll.e key telephone 

set shown in Fig. 2. 

~ow, each <>u'tgoUig tel.ephone nwnber is successiveJ.y 

stored in the hard. disk device 40. ~ere~t,er, the names of 

outgoing sUbsc:ri.be:r:s which correspond to ~ outgoing 

tel.ephone numbers are al.so stored .in t:he ~cl disk elev.ice 40 

by manipulating the key boa.x:d 27 and undel: control of the 

control. por~on 29. ~he names and the cox~e~ponding numbers 

a.re rearranged or ~orteci out ~ a p.redete~ed order, for 

example, an alphab~tical order and can be r~tri.eved soin.e day 

to l:>e automa.t.i.cally dialed. 

:tn F.ig. 7, an automatic c;i.ia~i:D$r mode ''4-,liJ set at a. fi.rst 

step S301. by illpu.t manipu1ation of ~e key l)~a.rd 27 and under 
.. ' 

control of the co11troller 29. At a seoond l!j't:,ep S302, th~ key 

'.boa.:d 27 .is aanua11~ opez:ated to indicate ~ether a single 

outgoing -sUbsc:ibe: or a plurality of outg.C>i~g subscribers 

·a.re retJ:i.eved. J:n othe::r: wo:cds, an input opei~ti.on is carried 
·: __ -::· 

out to retri.eve a singl.e outgoing aubscril>ef ;.:or a plurality .. ";: . . 

of o~tgoi.ng subsc:r;ibers by the use of .the k~~: boa:d 27 at th.a 

second step S302. n. the examp1e being ill.J$·trated, it is 
·· .. :· .. 

assumed at the se~o~ step S302 1:hclt a· ful..{~- o:z: ful..l 
-.-:: 

characters of a singl.e outgoing s,;il:>sc:Ciber i:S input t.o 

.re~i.eve the aing1e'outgoing_subsc~ibe~ ~:fb~ use of the key 

beard 27 whi1e an initi.al ora fi..rst :c:hara~t,e.:f i.a i.nput to 

.retrieve·a pl.w:al.i,ty, of the outgoing subscr:i.bers by tile use 
···-···-·_,. ____ ------------. ······----- ------------ ·····-

ilit1nr 
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of the ke~ boa%'d 27. When only the initial' chaxac::tel':' is 

.input, a. ~lw:ality of the outgoing tel.epho*e n'UW:>ers are 

retrieved. which co.z;.re_spond to outgoing s~sc:i.bers which a.re 

epecif:i.ed ~ the initial character. 

When such a retrieval-indication is ~ven from the key 

board 2? so as to retrieve a p1w:a1ity of ®tgo.ing 

subacril>ers, the names of the out.goiag S\iil:>s~ribers and the 

eo:c:r:espond:ing outgoing telephone numbe~s cu;:e d.isplayed on the 

disp1ay member 26 under control of the control.- portion 29 

(thi.rd and fou~tb steps S303 and S304). In this situation, 

the names_an.d./03: the coJ:respond.ing outgo:ing-tel.ephone n\lltlbers 

d.ispl.ayed as an image c:an be scrolled on the disp1ay ~er 

26 :i.n :x:esponse to a sc::ol1 .indication given_-~ro:m a use.:c o:r: a 

sW:>sc.z:iber. At a fi:fth step S305, the control portion .29 

judges whether or: not the sc:::roll incli.catiozi 0i.s given from the 

use:c. J:.:f the ac.rol.l. .indica'tion i.s given, th~ £i.fth step S30S 

i.s succeeded. to a sixth step S306 at whl.cb.·a. eoro1l is 

executed on the imag-e displayed on the disp1ay member 26 to 

select a desired outgoing subsc~ibe~ name and. the 

corresponding outgoing te.lephone number. At :a seventh step 

S307, the desired outgoing S\'i'Qscr.i:ber name ~d. the 

co~~eeponcil.ng outgoing telephone nU11lber a:re selected and 

displayed on the cli.sp1ay :membe:: 26. 

Next., it :i.s judged bl,' t:be control. portion 29 at an 

eighth step S308 whetheJ: o:r: not an au-t;6nlatic dialing 

indication is iss\led from the key bo~rd. 27 .. 

On the other hand, the J:etlii.eva.i/i~dieahon i.s g.i.ven 
,. :··. ·.;:·: :; 

f"ro.m the key bo~ci 27 to ::etrieve a sihgl.e oui::goi.ng 

sul:>scxibe: at tl.a seoo~ step S302. :rn this event I rau.i..eval. 

_, 
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pz:ocessing and display processing are exe~ted a.t ninth and 

tenth steps S30 9 and S3l.O to finally disp~~y a desir&d single 

outgoing sU]:)sc::ril:>er on the display member 26. '%here.a.ft.er,. 

the tenth step S310 is followed by t:he eiglith step S308, as 

sbown in F:i.g. 7. 
.·' 

After·the eighth step S308 is executedµnclex control of 

the control portion 29, the control. po.J;t:io;i::·29 p:rocesses the 
. . 

automatic dialing indication to generate a j:>M- signal which 

is detG:mined in a PB system. and. which cor.z::e$pands to the 

desired outgoi.ng subscribm: (an el.eventh stE:tP S3ll) . The 

I>'XMF signal. .i.s sent through the i.nput/output .inte:;face 

cti..:ceul.t 20 to the key service unit 1 and pr:~c:assi.ng is 

finished in connecuon w.itb the automatic: di~a1ing indication 

at a twe1Eth step S312. 

Responsive to t:he DDG' signaJ., the ke;y:-sex:vi.ce un:it. 1. 

j.J.1ust.rated in Fig. 1 uans~ers the I>'l'MF si~a.l through the 
extension cucui.t 1.4 or 15, the switch c:i.rc\dt l6, a sel.ecte.d 

one of the subsC%il>e.r ci.rC\lits 11 to ln, and<a selected one 

01! the s\lbsc.r.iber lines Ll to Ln to the pub~iac switch 

telephone network. As a. result, the dee ired:,: ()utqoing 

subscriber is connected as the desired subst;:j::iber to the user. 

Thus, telephone talk .is started l:letwaen them. 
8'.'lbsequent1y, the contro1 portion 29 C:t?J:l.'t:ols the timer 

cixC\.li.t 24 to measure a time (thi.rteenth step.:S313) and to 

i.nter~t a display on the display member 26_::after 1apae of a 
., __ :,· 

predetel:mined. time (fourteenth step S314) . ti!h.~s, p~o~essing 

i.s f.inished. 

In the key telephone system aoco~di..Qg t~ the first 

th.rough 1:.he fourth embodiments of this i.nventj.;on, a. p1u:cal.ity 

111ni1r11u-
.! 
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of outgoing telephone numbers reoei.ved as incoming calls 

thx'Ollgh the pub1ic switch telephone netwo.rk can be 

automat.ioa1ly or manually displayed in a tl,me division 
····': 

faabion together wi.th a pl.uz:a1i.ty of sul>s~ril>er line n\Dlbers 

on a cli.spl.ay :member of a key telephone aet~ · Each Cambi.nation 

of the outgoing telephone numbe:r:s and ~ .~sc:ril>er line 

numbers may be informed .in the form. of a :~thesized. audio 
;_ ... 

s.ignal. and. :i.s visually displ.ayed in a l.~.on the clisp1ay 

member in the ti:me di. vision fashion. As a .:result, the key 

te.l.ephone system is imp:roved in availability and can red.uce a 

cost :because t:he display n.ember can be small in size. 

In addib.on, automatic dial.ing can be. executed when the 

ha:i:d disk device is included in the key telephone set and 

sto:ces ea.ch outgo.:i.ng telephone number. Wit}). t:lti.s structure, 

a tel.ephone d.il:ecto:y i.s automatically made out in the haxd 

disk device and i.s i:-eadily :ea.d out by manipµlating the key 

:boa:rd. ~his sUiicture is e£fective to· :i.mp:~ve the 

avai1abi.1i.ty. 

While this invention ha$ thWJ far been,. desci:ihed in 

conjunction w:i.th a few embodiments thereof, ';.t will. readil.y 

be possible for those skilled in th.Cl art to put thi.s 

invention into px:acts.ce in vari.ous other mann~s. For 
examp1e, each of the outgoing te1ephone .n.~~~s may be 

~= : .· '. : _: 
displayed on the display me.DIOer wi.thout any sUbsc:.r:iber 1ine 

number and uiay not pe al.ways displayed i.n th~' time division 

fashion . 

.. ·-···-- ---- ·-·-·- ·-------------------. -·------·-~ 

·11111r 
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WHA~ XS ex.AIMED IS : 

1. A key telephone system operabJ.e -~ coml)ination wi. th 

a pl.lbl.ic switch te1ephone network to receive an incoming cal.J. 

whic:h is sent .from an ou.tgoing subac:c:iber:_;aa an oui:going call 

:i.Jl.cl.uding an outgoing telephone number, ~~key telephone 

system comprising a key sexvice unit coup~ed to a plurality 

o~ sul:>scr.iber lj.nes and a key telephone set which is coupled 

to the key serv.i.ce ur.it, the key telephone· $et comprising: 

a display member; and. 

a contro1 po::tion which i.s coupled to. -:the key service 

unit a.ncl which supplies the display member with. a pl.urality 

o~ o\ltgoing telephone numbers t~an~m.itted ~~ the plurality of 

the s\lbsc:z:lbeJ: l.ines to di.splay the plura:lity of the outgoing 

telephone numl;>ers on the display me.111ber. 

2 • A key telephone system as c1a:i.meci · in claim 1, each 

0£ the .sul:>scrjJ)er lines having a l..ine number, where.in the 

control. portion successively sends each subsC:r:i.ber line 

numbe~ to the d.ispla.y aembez to di.splay eac::l':l,.::line n"1llber on 

the display :me=be.r togethe.:r with each outgo#ig telephone 

num0e.r. 

3. A key telephone system as· cl~ect in, c1ai.m. 2, 

whe:ein the disp1ay member visually clisp,l.aysy~ach outgoing 
..... ,,_.· 

telephone number and each line number in a ;_tl.me division . ···><:~; 

fashion. 

4. A key tel.ephone system as c1ailn~d iJ:?.. c1aim 1 ~ 
·- .. · .. 

wherei.n the key servic:e unit a~ccessively s~l..f3<;ts the 
-. ·:~ :. ·:· 

pJ.ural.ity o~ the sUbsc:z:ibe:r l.in.ea to successiyely send each 

outgoing telephone number of the incoming caJ4 to the key 
----- ~--·-··. --~ ------·---- ··------------ ----·--·-··-··· - ... --
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telephone set when the .incoming call is re'ceived through each 

subs c::ibe.r 1in.e. 

S. A key tel.ephcne syst$!11 as claimed i.n c1a.im 4, 

wherein the ke~ se~i.ce unit further suc::eessively sends each 

1j.ne numl:>el: to the key telephone set when- the incomng call 

is ::eceived through each s~sc%'il>er 1.i.rie._ 

6. - A Jtey te1ephone system as cla:i,med in e1aim .3, 

wherein the control po:ction of' the key :~elephone set 

comprises: 

a circuit for automatically transmitt~ng each 0£ the 

1ine numbers and t:he outgoing teiephone nWJ,l.bers in the time 

division fa8hi.on to the display member. 

7 • A key t:el.ephone system. as cl.aimeci l.n cJ.aiJll. 3, 

wherein the contJ:o1 portion of the key te1ephone set 

comprises: 

a mzmial.ly opez:a):)J;e element for trans:mi.t.ting each of 

the :u.ne nl.llDbe:z:s and the o~tgoing telephone :numbers in the 

time division f'a.shion to the display membe:. 

8 • A key telephone system as claimed ;ion cl.ai.m 1, 

wherein the d.isp1ay JZIQmber has a display a:r:e;a fo: displaying 

the outgoing telephone numbe~ of the incoming call in a 1ine. 

9. A key telephone system as claimed :in claim 1, 

whe:ein the key telephone set comprisas ~ v9i.c:e synthesizer 

coupled to the c:ont:ro1 portion and.respon.s.i~, to the outgoing 

te1ephone number for prc>ducing an aUdio ~igr.i.~~ representative 

of the outgoing telephone number. 

10. A key te1epb~ne sy~t~ as cl~~',,£.n claim 9, 

where:in the voice synthesizer is given the i~ne number to 

succes.a:iv~1y pxoduce the line n'UlfiPer and the outgoin_g ___________ _:__ ________________ -----------

Thr1liililr 
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telephone number as the audio signal. 

J.1. A key telephone system as claimed J..n claim l, 

wherein t;he key telephone set comp:ises e. me~z:y uni.t fo: 

successively sto~ng each o~ the outgoing tel~phone numbers 

together w.ith outgoing sUbscrihers co.rresponcS:iJlg to the 

outgoing telephone numbe~s. 

12. A key te~ephone sy.stem as cl.aimed ;n claim 11 , 

whe.:rein the memory unit further stores the l;ipe numbers 

through which the incoming calls are received with·the 

outgoing telephone numbeJ:s a.ccompan:i.ed. 

l.3. A key. t~1ephone system operal:>1e in j .combination 

with a pul;)1ic switch telephone network to receive a plura.lity 

of incoming ca1ls which are sent from outgoi~g si.Wsc.r.i.bers 

and which inc:l.ude outgoing telephone numbers,. the key 

telephone system comp.rising a key se.z:v~ce ~it coupled to a 

p1ural.i:t::y of s'\:lbscril:>e.r lines and a p.lurali. ty· of lcGy 

telephone :seQ each of whi.ch is coupled to tl}e key servi.ce 

unit., each of the key telephone sets oomprisi~: 

a displ.ay membe7:; ancl 

a control portion wh~cli is coupled to tl1e key service 

'Unit and which suppl.ies the display member ~ith the outgoing 

telephone numbers transmitted through the plu;ality o:f' the 

subsc:::ibeJ: l.:ines to d.isp1ay the pJ.ura1.ity of the outgoing 

telephone numbers and. the p1u.ali.ty of the li.n.e numbers on· 

the clispl.~y membe% ~ a time cl:i.vision fashion-~: 

14. A key telephone system as c1a.imed ;n claim .13, 

Wher4F1i.Il ea.ch 0£ the key telephone set fw::ther''; comp:z:isee: 

an i.nput/output j,nterfac::e ci.rcu.i:c for carrying out 

input/output processing of a :ing1ng tone sig.ri.aJ. and a. speech 
·--------···---------- ------------- ------- - ---
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.signal between' the key service uni. t and. the·: ~~Y · teJ.ephone 

set; 

a hand-sat having a a.:icJ:ophone and a 1Qi.idspea.lter; 
..... , ·. 

B. te1ephone C.i:cui t. COUpled to the Coi;1;i,0:L pO:CtloOU I the . 
.. :.:.:· :.· 

hand set, and the input/output interface c:i*'cu.it for . . .......... ·. ·. 

tJ:ansmitting/:ceceiving a transmisa.ion/~ec;~.,;~~:speech signal 

between the hand set and the input/output i~~;face ci~cuit 
under cont:rol o.f the contro1 portion; and · ., · 

a timer ci.rcui.t fox: measu:inq a time tc>-disp1ay the 

plurality of the outgoing te1ephone numbers.and.. the plurality 

o'f the l.i.ile n\labers on the d.isp1ay member in,.,_ 't:he time 

div~sion fashion. . 

15 _ A key teJ.eph.one system as c1~d :4,l cl.aim 14 , 

whe:cein the key telephone set further cc:mp::r:i.s_e_s: 

a key ~oa.::d which bas a function key f °'~ manua11y 

.i.nclic:ating to di.sp1ay the plurality of the J..i~ numbe:t:e and 

the p1-ural.i.ty of the outgo:i.ng te1ephone numb~~ on the 

display membe~ in the time di vision fashion. ·, 

16. A key tel.ephona system as claimed ~?l., c:la.1m 15, 

where:i.n the key :board selects one· of the lin~·number and. the 
·' .. ·.· .. 

outgoing telephone nwnber· from the pl\U:a.l:i.ty ... C?~ the 1ine 
. -: . ~· ... 

numbers and the plu:ality 0£ the outgoing te~_QP.bonQ number 

diepla:yed on the display membe:r. 

17 . A key te1ephone system as c1aiJDed u c:lCLim .14, 

wherein the key telephone set further comprises: 

a meiaoJ:y" unit :for storing each of the o~t.going 

te.lephone numbers included 1n the incoining cEl.).-ls ; and 

automatic dia1ing means f o:r: automatically reaclin9 each 

of the outgoing telephone ·nUlllbe.rs out of the .:~·mory uni. t. 
-·-······--·--·---·------·-- ·-------·-----··---· .. ---- ····--·· --·-"---·' ·.: , .. 
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18. A Jce1 te~ephone syatmn as <:l.a.i:med .in el.aim 14, 

wherein the key telephone set fu:c'ther COJDpxises: 

a voice synthesizer coupled to the co~trol po.:ction and 

responsive to the pl.ura.lity of the line n~.Z:.s and tbe 
:- ~ . ; ;_ 

pluxal.i ty of the outgoing telephone numbers. '.f()r synthesizing 

them into an audio si.gnal. 

19. A key telephone system as ela.imad' in claim 14 / 

wherein the key serv~ce unit comprises: 

a plw:ality of s\lbscribe: oii:cui.ts C:Oll%lect.ecl to the 

subscriber 1.ines, respect~ve1y; 

a p11.U:'al.ity of te1ephone number detect~rs coimected to 

the respective subscr.iber circuits fo:i: detec#ng the outgoing 

telephone nWQbers wh.ic:h are sent through the.subscl:'iber lines 

and which a.re included in the incoming ca1l.s; 

a p1U%al.ity of extens;Lon d.rcuits connected to the key 

telephone sets; 

a sw~tch ci4cuit for selecti.vel.y ca.:.rying out 

connection l:>etween the subscri.ber.cix:i:uits and the extension 

ci.-cuits to fol:m. a connection pa.th tbeJ:ebetween; and 

a control1er £or controll.ing i;he aw.itch~ c.i..rcui:t. to for.m. 

the connection path. 

·---·~----·--:......:._·-.. ~ ---· ----- ----··--- - ---------
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