. [err] 5 TITLE OF THE | NVENTI ON 10 TELEPHONE
SYSTEM BACKGROUND OF THE I NVENTION (Field of the.lnvention ) The present
invention relates to a tel ephone system 15 capabl e bf being connected to
an | SDN or both the I SDN and the publie tetephone netmorﬁgzggb PIOH of‘-'
the Related Art) In accordance with the devel opnent of t dffbif
processi ng technol ogy and conmuni cati on technol ogy, a demand 20 of
establ i shnment of a direct connection by neans of a digital conmmunication
bet ween i nformati on processing units which are positioned away from each
ot her has been arisen. As a conmmunication network capabl e of perform ng
such a digital comunication, an | SDN has been devel oped. 25 However ,
since all of comrunication information is arranged to be transmtted in the
formof a digital communication information, the w dely-used anal og signal
/0O termnals (to be called "an SLT" hereinafter) such as usual
t el ephones for the public tel ephone network cannot be connected to the
digital ISDN to receive data. 5 SUMVARY OF THE | NVENTI ON The present
invention provides a tel ephone system

5

TITLE OF THE INVENTION

10 _ : ' TELEPHONE SYSTEM

BACKGROUND OF THE INVENTION

(Field of the Invention )
The present invention relates to a telephone system
15 capable of being connected to an ISDN or both the ISDN and
the public telephone network.
(Description of the Related Art)

In accordance with the development of the digital

h.;'r' "

processing technology and communication technology, a demand

20 of establishment of a direct connection by means of a
digital communication between information processing units-
which are positioned away from each other has been arisen.
As a communication network capable of performing such a
digital communication, an ISDN has been developed.

25 However, since all of communication information is
arranged to be transmitted in the form of a digital

communication information, the widely-used analog signal 1/0



capable of overcomng the above-described proble;ns.and capable of, , pei ng
connected to an | SDN or both'the I SDN and a public telephone netmerk 1n
orggy to achi eve the 10 above-described object, the'first aspect of * the
present invention lies in a tel ephone system connected to an | SDN and a
public tel ephone network capable of accommpdati ng an extension |ine
connected to an analog signal I/Otermnal and an extension |ine
connected to a digital 15 signal I/Otermnal, the tel ephone system
conprises DDA conversion neans capaple of converting digital

comuni cation information into a correspondi ng anal og comuni cati on

I nformati on; A/ D conversion neans capabl e of converting anal og 20

comuni cation information into a corresponding digital conmunication

[ nf or mat on; @i GATIIN C1h&Nea1] LiCranCOBEEP! nolEMEstef Palley Ohs

controlling a conmunication Tine arranged ween a ne co nec to the

| SDN, a | ine (opectash dhdhes PESE | €he puﬁuéetspéﬁﬂenaeﬁ&e&!srkaesnh%
accomodat ed extension |ines; wherein calls made fromthe I SDN and the
public tel ephanadiiewtdd ced tite r@5§B8EIISDNDYORébeihe aathog signal 1/0
termnal and the digital signal I/Otermnal which are 5 connected to
the extension |lines, through use of the DA conversion neans and A/D

conversion nmeans. Furthernore, this tel ephone system further conprises
5 SUMMARY OF THE INVENTION -

The present invention provides a telephone system
capable of overcoming the above-described probleﬁs and
capable of being connected to an ISDN or both the ISDN
and - a public telephone network. 1In order to achieve the

10 above-described object, the fi;st'aspect of the present
invention lies in a telephone system connected to an ISDN
and a public telephone network capable of accommodating
an extension  line connected to an- analog signal I/O
terminal and an extension line connected to a digital

15 signal I/0 terminal, the telephone system compriség?'

D/A conversion means capable of converting digital

s _ communication information into a corresponding analog
communication information;

A/D conversion means capable of converting analog

20 communication information into a éorresponding- digital
communication information; and

communication line ‘control means capable of -
controlling a communication line arranged between a 1line

connected  to the ISDN, a line connected to the public



noti fying neans for notifying a caller of a fact .that:the cal:l is responded
by the analog signal 1/O terminal and 10 also6* -notlfylng ‘t he . ranal og
signal I/Oterninal which is responding to the caki ‘of a fact that 'the 25
subject call is nmade by the | SDN when a call receipt demand fromthe ISDN“'
is responded by the analog signal I/Oternminal. The tel ephone system
further conprises collection 15 neans for collecting a comrunication
history and storage neans for storing the communication history collected
by the collection neans. The teleghgne system further conprises neans for

at least outputting a demand of call receipt to a 20 connected
extension line which is specified by addltlonal service information
obtainable from the |SDN when a denand of a call receipt is further

made by thetéﬁ@ghoﬁe%a%o%&peﬁhdofmwadda\&a@ala%d 'e@&én%l%nt eligpiane
system connected to a public tel ephone network —and -4~ I'SDN and

capabl e of wrReeaNRdahing MmAdexifelds Whd ITHDNC @mdeahed mla@ Hedlepthoiiggnal
I/ O termnal and an extension line - connected to a digital signal

|/ O terni nahetiwbekt ehapbenzesyonead dopbys doths the analldgA sigmadr S/ means
capable of converting digital conmunication information into a
cor r espondi hgrmhabdgandmthei digidal wignadt 109 Aedmimaler sihdehears
capable of converting analog :

5 connected to the extension llnes, through use of the D/A

. conversion means and A/D conversion means..
Furthermore, this telephone system further;comprises
. notifying means for notifying a caller of a fact that the
-call is responded by the analog signal I/0 terminal and
10 also notifying the analog signal_I/O.términal which is
responding to the call of a fact that the subject call is
made by the ISDN when a call recéipt deménd from the ISDN
is responded by the analog signél I/0 terminal.
The telephone system further comprises collection
15 means for collectihg a communication history and'gf%rage
means for storing the communication history collected by
the collection means. . _ o ;J
The telephone system further comprises means for at
- least outputting a demand of a 'call receipt to a
20 connected extension line which is speéified by additional
service information obtainable from the ISDN when a
~demand of a call receipt is further made py'the ISDN. -
Another aspect of the invention lies in a telephone

system connected to a public  telephone network and an



comuni cation information into a correspondi ng digitat:;10 canmunication

i nformation; and communi cation |ine control nmeans’ capabl e :}of{
co%%{olling a conmmuni cation. line arranged between a fine connected tp the
| SDN, a |ine connected to the public tel ephone network, and the

accommodat ed extension |lines; 15 wherein the comunication |ine control
nmeans controls calls nade fromthe analog signal I/Otermnal to the | SDN
and the public tel ephone, and calls nade fromthe digital signal /0O
termnal to the I SDN and the public tgl ephone network, through use of
the D/A conversion 20 neans and the A/ D conversion nmeans. The tel ephone
system further conprises charging neans for perform ng a predeterm ned
chargi ng processing when a <call from the public telephone network

i s respondedISDN Aandd dapfaBlle @f tldiconiddiiii® amStabténdbén 1idfie
descri bed above, calls nmade fromthe public tel ephone network or | SDN

can be respordadeictedy toot lan t halowl egignainalIfg O texrmimel aamidt han
digital signal I/Oterminal 5 which are connected to the extension |ines.
As a result, extensiome cddnenti @oxinegtedg 0 graal digital ni sigsal. nI1he
connected, the resource can be efficiently utilised and t he
addi ti onal - tezmined ,otthg rEliephongmayetensrerpriarssufficiently utilised.

S D/A conversion means capable of converting digital
communication information into a corresponding analog
communication information;

A/D conversion means capable of converting analog
communication information into a corresponding digital

10 communication information; and

communication line céntrol means capable of
controlling a communication line arranged between a line
connected to the ISDN, a line connected to the public
telephone network, and the acéommodated extension lines;

15 wherein the communication line control means - doftrols
calls made from the analog signal I/0 terminal to the

\ ISDN and the public telephone, and calls made from the

digital signal 1I/0 terminal to the ISDN and the public
telephone network, through use of the D/A. conversion
20 means and the A/D conversion means.
The telephone system further comprises charging
means for performing a predetermined charging processing -
when a call from the public telephone network is

responded.
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BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a block diagramaccording to an
enbodi ment of the present invention; Fig. 2 is a detail ed bl ock diagram
which illustrates the structure of an extension digictal tel ephone- accordlgﬁ?
tothis 5 enbodinent; Fig. 3 is a partial and detail ed bl ock di agram whi ch
illustrates the structure of an extension analog trunk circuit according to
this enbodinent; Fig. 4 is a partial and detail ed block diagramwhich 10
illustrates the structure of an extension digital trunk circuit according
to this embodinent; and Figs. 5A tossF are flow charts which illustrate
communi cat i oncontrol processings according to thi's enbodi nent. 15
DESCRI PTI ON OF THE PREFERRED EVMBCODI MENTS An enbodi nent of the present
invention will be described in detail with reference to the drawing. Fig. 1

s a block di agrgi whi chebhi 1St 52! eppbhes2BucthblC! Uggeah1 ABnBADOTEEN!

according to the present invention. Referring to raw ng, reference

nurer al s 14dgrfbd P £56%é, exesnibonmaeém £2bf ﬁHénFﬁbﬁct Redephibhelni t
100, 31 represents a subscri ber t el ephone |ine establishing a connection

Wi th a publrietwstiephonesDRt #ahkbe resdpondpdesenbg abadth ceRaechnanogi ne
establishing a connection wth an I SDN, 100 represents the main unit, 200
representssngn&ilCIX@IepennenaktandkthendlemﬁalepignamtS/OheetﬁDNal
5 ' which are connected to the extension lines.
As a result, since the . conventional analog signal
I/0 terminals c.n be connected, the resource can be ~

efficiently utilised and the additional - service

obtainable from the ISDN can be sufficiently utilised.



‘In the extension termnals, reference nunerals 11.and .12 represent, '
extension digital tel ephones connected to the main unit 100 with digital
signal lines 21 and 22. Reference nunegal 13 represents an extension:anal og
t &&phone connected 5 to the main unit 100 with an anal og signal |ine 23.
Ref erence nuneral 14 represents an input/output device capable of inputting
and out put#pTeg MEECROPEIONNOP 'MHE! DRAWINGS S devi ce being connected, with the
digital signal Titne 24, to the main unit 100, provided with a display and a
keyboard, 10 apd al so, hayi function t : e nsel e
according to th %gengoﬂ?ﬁ%n . (Hé%a %ﬁ?t%é%ﬁ?%xghggh%ﬁbﬁﬁ%ggggggg ?% whi ch

one subscrLRgrP%§%§HFOP§V%£€???pd | SDN i ne and four extension lines 21 to

24 are respect or e be described in 15 order to nake the
description sinpig. 2Hpueyefechisa BN Bgdatn MMich Ahedtiratelethe
above-described arrangenent about the nunber of the lines. In the main unit
100, refergpefcBUfBr 8k anreRtessids &gl delpHonenalcdedirddng 2omekrsy

and capable of 20 controlling the overall structure of this enbodinent in
accor d@aceetbblipengrans shown in Fig. 5A to 5F. this control unit 1
bei ng able to conduct a communication control in accordance with a known

| SDN conmuni cat Fag.sBahdaadpanhilahsand|deteiled dlowkd ddaarem ebdchol of an
establ i shnent/an 25 opening of the communication |ine of the_ subscriber

t el ephone filAustpabescthel sprvgburenel am exkensian AnAL99 $ru8%ul at ed

circuit according to this embodiment;

Fig. 4 is a partial and detailed block diagram which
v 10 illustrates the structure of an extension digital trunk

“circuit according to this embodiment; and

Figs. SA to SF are flow charts which illustrate
communicationcontrol processings according to this
embodiment. . _

15 DESCRIPTION OF THE PREFERRED EMBODIMENTS
An embodiment of the present invention will be described

. . |
in detail with reference to the drawing.

o Fig. 1 is a block diagram which illustrates the
20 structure of an embodiment according to the present
invention. Referring to this drawing, reference numerals 11
to 14 represent extension terminals connected to a main unit
100, 31 represents a subscriber telephone line establishing a
connection with a p-ublic ‘telephone network, 32 represents a -
25 connection line establishing a connection with an ISDN, 100

represents the main unit, 200 represents a public telephone

network, and 300 represents the ISDN.



standard. Reference nuneral 2 represents a subscrd ber: telephone |ine
trunk circuit serving as an interface with the supsgriber telephone line
31. Reference nuneral 3 represents an | SDN trunk.titcuit 'serving ‘as,an 4;:
interface with the ISDN circuit, and Zfrepresents a switch processing ]
portion for 5 controlling the communication I|ine between the connection
line 31 for the subscriber tel ephone and the ISDN |ine 32. Reference

nuneral 5 represents a nenory for tenporarily storing the processing

i nformati on according to this enbodinment in ?ddition to storiqg tQﬁ

above- descri bedP1EhepPEEPRFEONWAPERLNALE ( JESESr TR rt™e T3 &t 581 Yohi ch
the attribute of each of the gonnecte xtension lines a t attri bute of
the ext en§PBACER pﬁéﬁlfgn(?&ﬁﬁegf‘gﬂlg?i_ gﬁg‘g%h%&?%n%?rbr_}le?'fenée]gtgar%‘%t'%arlerg and a
comuni caj 0k Biodt kel ARLECER LUoHAL ofs AcomBYNLERtION  ALALOLYePT each of
t he extension télephorés Tor g certarn trne perrod is 'stored.

Ref er ence ,(leLal 18 eRe3enks 8" 8kEEnk £EROMA B OLEPSHRSh® Yt &d

maki ng a nessage registering portion 6a Inc herei'n store digital

voi ce $i gRal £hHeh il nC iS00 dwhiehaanahh&1¥g 05 i RSP ONEEe 8] 0g Vvoi ce
information and reading and 20 transmtting a desired response digital
VOi ce Si grelfaipRmtd hemealdlr a4 pebresandsbsnt ivpaoybutbutidévice Ref er ence

nuneral 7 represents a tel ephone charge processing portion for conducting
t he tel eploapabdleacde ippmtesinigngndhentputalihgi sanbdes t infdemastuiees | ters

tel ephone line 31. Reference nunerals 25 8a and 8b represent extension
digital tdewias hading comngotgd, with the digital signal line 24, to

the main unit 100, provided with a display and a keyboard._ : .

10 and also having a function to serve as thé system console et
according to this embodiment.

According to this embodiment, a case in which one
subscriber telephone line and ISDN line and four extension
lines 21 to 24 are respectively formed will be ééscribed in

15 order to make the description simple.  However, this
embodiment is not limited to the above-described arrangement
about the number of the lines. —

In the main unit 100, reference numéral 1l represents a
control unit including a memory and capable of - - _ \;J

20 controlling the overall structure of this embodiment in
-accordance with programs éhown-in Fig. 5A to 5F. this control
unit 1 being able. to conduct a communication control in.
accordance with a known ISDN communicatién standard, and as

~well able to conduct the control of an establishment/an i
25 opening of the communication 1line of the subscriber telephone

line (public telephone line) in accordance with a regulated

standard. Reference numeral 2 represents a subsecriber



‘as interfaces with the extension digital tel ephones 11 and 12, Reference
nuneral 9 represents an extension anal og circuist servihg as an.interface
wi'tth the extension anal og tel ephone 13_ Reference nuneral " 10 represénts an
i Nt@rface with the input/output devi céCta. Fig. 2 is a detailed bl ock

di agram which illustrates the 5 structure of the extension digital

t el ephone according to this enbodinment. Referring to Fig. 2, although an
exclusive digital tel ephone 11 is subjected to the description, the digital

tel ephone 12.h substantj al | h me_stra . f ' ALY

dr awi ng, ré?’%?gﬁgﬁengﬁ@? a‘:r T.¥L <tﬂf)FCSJ:’atepsreel:ts"('alnrfi L%selg(ﬁ%rﬁ)e?fc%%rﬁ (ra'ott:ﬁl ?1:8 % he
overal | st | LQLt ph | Aaea Wt IsQMm
stored in %H%?R%L E%?Bﬁ%ﬂ%ef%ﬁ%g] 'cli%férl}pr?e\és:g{lt ) theWRArllslp?oer%regﬁgfi ng
paramet er gp %Bﬁn' tkﬁng%ik'_éeitnsébeiﬁgvaé:ea@cm@kﬁeg:é QuildN TrRTEtent in
addition to the above-described 15 prograns stored. Reference nuneral 114
represent scapcLSPN hatenf aeprésShbk | 4 Bwitdlh phwceasdiansipor tdicgi tfalr trunk
circuit 8. Reference nuneral 115 represents a conmunication circuit for
conver tg ngcandirgillahgs thaatoninanindatien | SDiaé / betidelen ntlee tdomreartriegpdrigieng
anal og signal so as to transmt the thus- 20 obtained anal og signal from

t he tel ephBnefpeceheesubbcaibandselepiéne amnd achewel$DN ckinsrdZerti ng an
~anal og signal fromthe transmtter of the handset 116 into the

cor r espondRed ediepceanusiegadl Ss5eRsesents af SACPMOEN L I ReMPRLATHEY di gi t al

signal to the ISDN-1/F 114. Reference nuperal 116 regrese ts
'storing the processing information according to this:

embodiment in addition to storing the above-described
&4' 10 programs, which includes a control. table Sa'in which the"
attribute of each of the connected extension lines and the
attribute of the extension telephone connecéed to these
extension lines are stored and a communication history table
5b in which acommunication history of each of thé=ektension
15 telephones for a certain time period is stored. 'Reference
numeral 6 represents a voice réspbnse processing portion'for
making a.message registering portion 6a included therein
store digital voice signals which correspond to a variety of
KJ response analog voice information and reading and
20 transmitting a desired response digital voice signal upon the
.control performed by the control unit 1. fﬁeference numeral 7
represents a telephone charge processing portion for
conducting the telephone charge processing when a call is
made to the subscriber telephone line 31. Reference numerals B
25 8a and 8b represent extension digital trunk circuits serving
as interfaces with the extension digital telephones 11 and

12. Reference numeral 9 represents an extension analog



25 the handset, 117 represents a keyboard conprising dial keys, control
keys and the like, 118 represents a keyboard control-unit: fof controlling
the signal input fromthe keyboard 117 10 120:répresents.a display, a[
119 represents a display control unit™or controlling the display realize
by the display 120. Fig. 3 is a partial and detail ed bl ock diagramwhich 5
illustrates the structure of an extension analog trunk circuit. Fig. 3 is a
view which illustrates the specific structure-according to this enbodi nent
and general, conponents, of the extension analog trunk cirguit ari-onitted in

part fromBHEHds FFPHith asi@n 1nterfagpepi Figthe eXEenSIon A2349e numeral
91 t | i | ¢j it f | SDN. f t smitti oy i I
For the 1 SORSRIHE rEor cdithar horapingRar a0 EPPPaRRhhe ¥ SintREReR) 300
to th t _ R ! | 92 ent

o the anglag, %Pﬂﬁ}gté%gcuft?%%?qu gference nunera represents a

| i ngual circuit I'ine for outputting a |ingual signal’

for the subscripgy. rfpfseseﬁraéﬂéaﬂeheb&b@ﬁeae,sg%mawﬁ%h f1omthecssibgis i ber
network 200. It 1's arranged that the subscriber Iingual signal and the

l i nguab sigiAlctore tdf trDNahdion @ddikyldiet pgohshedcdt@imgaed ot her.
Ref erence nuneral 93 20 represents a digital anal og conversion portion (DA
conver si onths temivngd Imentcon\Rrfidmd nigheodFdgt. ak , safibhdbughoant &ecl wEiNei r cui t

32 into the correspondi ng anal og signal when
digital telephone 11 is subjected to the description, the
digital telephone 12 has_substantially:the same structure.
Referring to this drawing, reference numeral 111

10 represents a DCPU for controliing the overall structure of
this digital telephone in accordance with a program stored in
a ROM 112. Reference numeral 113 i:epresent.s the RaM  for
storihg parameter or the like for use in the device according
to this embodiment in addition to the above-desoribed

15 programs stored. 'Referencé numeral 114-represent§-an ISDN
interface (ISDN-I/F) with the extension digital trunk circuit
8. Reference numeral 115 represents a communication- Eﬁcuit
for converting a digital signal from the ISDN-I/F 114 into
the corresponding analeg signal so as to transmit the thus- g‘)

20 obtained analog signal from the telephone receiver of a
handset 116, and as well for converting an analog signal from
the transmitter of the handset 116 into the corresponding
digital signal so as to transmit the thus-obtained digital
signal to the ISDN-I/F 114. ;Reference_numeral 116 represents -

25 the handset, 117 represents a keyboard comprising dial keys,
control keys and the 1ike, 118 represents. a keyboard control

unit for controlling the signal input from the keyboard ‘117,



the extension analog trunk circuit 9 is connected to the ISDN |line 32, and
it transmts the thus-obtained anal og signal to 25 the signal line 23 via
t hesel ector 96. Reference .nuneral 94‘Pbpresents an anal og digital

corversi on portion (A/ D conversion portion) for converting the anal og

si gnal transmtted fromthe anal og tel ephone via the selector 96 into
the correspondin g digital signal when the extension analog trunk circuit 9
i s connect:ad ot eepbeskrbl Ai aesﬁiayanalnatlm asgidserddie o Ruspkkai ned
digital signal to the 5 swtc , portion 4. Reference
nuneral 95conepbesanis 8oeO0B¥RLBaLliANIENEdigpla¥ideliitzd0bydafect i ng the
state of conversation such as demand of transm ssion of a call by way of
OFF- HOOK ofiispaalrandset of.the anal og tel ephone 13 or end of a conversation
by way of ON-HOOK of 10 the handset. Reference nuneral 96 represents a
sel ector for nuKigg BhaesDAApsohvel sand getrailed I8 cokl dileg vatDwhamker si on
portion 94 dispose between the signal line 23 and.the switch

portiom 4 ikpugtrekeserhensEEUCHREE 0Bl t 1 PHeINS Iy ansleq SNk ne are
connected tqQ each other, %5, while it directly connects the signal |ine 23
and the 5 SiSGMEEn Fig. 3 is apyieygehic YHE a0 FRatag

t el ephone and t-he subscri Qer tgéegﬂone l.ine 31 .are connect%g t o each other.

Fig. 4 is Z"pUFENAR 8RECHELAP HE KB XITTR it th Smeral qaMRRiT s

the structyge gl Lhe Gxhgnshaly dhotah ! EHku Al " torf U0 dag 4 N S
enbodi ment " Fig. I'STa View whi éh _ _

from the description.

- 10 'Referrihg to Fig. 3, reference numeral_él’reprééents a
~ lingual circuit for ISDN for'traﬁsmittiﬁg a lingual signal
' for the ISDN which represents a fact that a'baiiiaémand from
the ISDN 300 to the analog telephone has reached. Reference
numeral 92 fepresents a lingual circuit for the subscriber
15 1line for outputting a lingual -signal for the sﬁbécribef
representiﬁg thé presence:of a call from the subscfiber
network 200. It is arranged that the'subscribef iingﬁa;
signél and the lingual signal for the ISDN can bé'réég;;;'.
distingﬁished from eacﬁ other. Reference numeral 93
"~ 20 represents a digital analog conversion'portion'(D/A
conversion portion) for converting the digital signal from
the ISDN circuit 32 into the correspondiﬁg analog siénallwhen
the extension analog trunk circuit 9 is connected to £hé'ISDN
line 32, and it transmits the thus-obtained analog signal to
25 the signal line 23 via the selector 96. Reference numeral 94
represents an analog digital conversion portion (/D

convérsidn'portion)'for'converting the analog signal



LY

illustrates the specific structure according to t:his.enbodi ment and general
conponents ‘of the extension digital trunk circuit: aj€ onktt'ed ih part from

the description. 25 Referring to Fig. 4, reference nume ral 84 4,
represents an anal og digital conversin portion (A/ D conversion portion) .
for converting the anal og-signal fromthe subscriber t el ephone line 31

into the corresponding digital signal when the extension digital trunk
circuit 8 is connected to the subscriber telephone Iine 31 so as:to
transmt the thus- obtained digital signal to the signal_ lines 21 and 22
via the srapsmitted §eom FaeepBAtednteierions Viepriwemalereryital anal og
conversion portion (DA conyersion_gortipn)-for converting the digita

si gnal t PRESNEREeBOFFEAPPAELIA gPLal ta k| itk Whe e RF eI B6 so as to

t it_the thus- obtained apalog signal to the switch

por (1 on ASGOSuAETRNE ERHLRSP oo APOMERCee Uitk SHyros Hre e (o the
bscrib Leph i 1, :

conver satFof AUPRREFofe, FRIFT LR LBt MY DET e 1t bty e satf on such

as d nd.of transm ssion of a wa B handset of
the ﬁrgl ?glltfé SgkkORyQ. yRQEegﬁcy%ﬁéaiey

t el ephone or-tﬁe_lnput'operatlon Into 't oard 117 or

end of arepREeEHRE ANcBRVEREaRE ofNaEOEK: Dbnt BErb@DESEs r (et dilt imPUthe
operation into the keyboard 117. Reference nuneral 86 represents a sel ector

for maki sgatlecol Aotoereasion pachi as &dmand éhHecrdmsmdsybssioh Portion 84
di spose between the 20 signal lines 21 and 22 and the swi tch
portion call by way of OFF-HOOK of the handset of the analog
telephone 13 or epd of“a conversation by way of ON-HOOK of
10 the handéet. Reference numeral 96.represénts a selector for
makihg the D/A conversion portion 93 and the A/D’conversion
portion 94 dispose be;ween_the signal 1ine.é3 and the
switch | - ~portion 4 when the extension analog
telephone énd.the ISDN line are connected to eacﬁféﬁher,
15 while it directly connects the signal line 23 and the
switch portion 4 when the extension analog
ﬁelephone and'the.subscriber'telephqne_line 31 are_édz;;Lted
to each other. o _
Fig. 4 is a partial and detailed block diégram which | N
20 illustrates the structure of the extension digital trunk
circuit according to this_embodiment. Fig. 4 is a view which
illusttates the specific structure according to this
embodiment and general components of the extension digital
trunk circuit are omitted in part from the description.
25 - Referring to Fig. 4, reference numéral 84 represents an
analog digital_convetsion pofticn_(A/D_conversion_portion)

for ‘converting the analog signal from the subscriber



4 when the extension digital tel ephone and the subscri.ber t el ephone Jine 31
are _connected to each other so that the extension dlgwtal telephoné and the

subscri ber tel ephone line 31 are enablﬁg to be connected to each qt her,
white it 25 directly connects the Sld b lines 21 and 22 to the switch

portion 4 when the extension digital tel ephone and the ISDN line 32 are
connected to each ot her 13. . Then, the

comuni cation controlling operation perfornmed in the above- descri bed

structure bebeplomg tnehtk monhmmomespcbwhd@smg;é@hmsmneéf efherce to

flow charts shown in Figs, 5Ato 5F. 5 In step S1, an initialization

processi ngthe ?*%%@Sf@ﬁfQﬁQﬁ%F1rﬁﬁ?ﬂ¥|¢ﬁﬁﬁqkﬁn§nhs(ﬁQHQﬁ§?§Q b $eh a
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recei pt of a ca t hr ough connection line is present or whether or not a
demand of &6avREFtihgNEhE &_%itii 087 Grile B X Rt it el Mrti dife IiQSAR1 I n the

correspondi ng step S2 and step S3.
telephone via the selector 86 so as to transmit the thus-
obtained analog signal to the switch _portion 4
&mj 10 when the extension digital trunk signal 9''is connected to the
subscriber ;elephone line 31. Reference numeral, 85
represents a conversation detection circuit for detecting
the state of conversation such as demand of transmission of a
call by way of OFF-HOOK of the handset of the digital _

15 telephone or the input operation into the keyboard 117 or end
of a convégéétion by way of ON-HOOK of the handset or the
input operation into the keyboard 117. Reference nqmdéai 86
represents a selector for making the D/A conversion pqrtion
83 and the A/D convérsipn portion'84 dispose between the

20 signal lines 21 and 22 and the switch portion
4 wﬁen the extension digital telephone and the subsc;iber
;eiephdne line 31 are connected to each other so that the
extensiqn digital telephone and the subscriber telephpne line
31 are.enabled to.be connected to each other, while it

25 directly connects the signal lines 21 and 22 to the
switch portioﬁ 4 when the extensjon digital

telephone and the ISDN line 32 are connected to each other.



If a call receipt fromthe connection line is detected, 20 and if the
subscri ber tel ephone line trunk circuit 2 or the;I SEN trunk circuit 3 .
detects the transmission of a call .or,4he receipt.of a call, the flow i
advances fromstep S2 to step S5 in ch it is determ ned whet her or not
the Iine which has detected the call receipt is the line fromthe ISDN |ine
25 32 (whether or not the ISDN trunk circuit 3 has detected it) If the
received call is a call fromthe ISDN line 32 and the ISDN trunk circuit 3

detects the "dﬁﬁéﬂd PheCabmiRE8APIon cond A MilPVopdraraen betotien S5 to

step S6 in which it I's determ ned whether or not "responder sub-address" is

i ncl uded §pgehBeaLYEDaEBEriBEST ¥EEUC Gt é lcdbrdifly’ taNdhicalemBodshent
address” in the "call receipt demanding franme" which is 5 defined in

accor danceidlt bet destEDbedowithi cafenensé aruldilcw Idhartt s shdeinedined t hat t he
"responder sub-address"” is not included, the flow advances to step S7 in
which it Figaot bAi ed 6B.all of the connected tel ephones of a fact that a
recei pt demand fromthe I1SDN line 32 is present. 10 At this tine,
addi ti%nal i nf&nnatepnSits snnini bheblzaieon Hrodassdny dx Hergitgi t al
tel ephones 11 and 12 so_as to n?ke t he display of, each of these tel ephones
di spl ay t RETAREMERoARI thRf 4PREET BHEPUSICYIRR -1 St SN SuderngTathat
i nformat i i ncludes the " akl unber” d the "caller sub- .15 address"”
cont ai ned PR BRE CHBRANG 8f §§& i%&%i?ﬁd-rh?nﬁé%ﬁ??ﬁﬂﬁﬁﬂpe BORal og
te'eDhonellge'grgag%tggmkhga§nhheaekkgggf$n number for the extension
line to wﬁiéh the analog telephone 13 is connected is
10 registered;-and'initializatiOn'informatioh containing
additional information such as the caller number to be added
when a call transmitted from this analog teiephone 13 is
input to the ISDN line 32. The thus-determined information
is stored in the control table 5a in the memoryis.'
15 .. Then, it is observed whether or not the receipt of a
call through a connection line is present or whether or not
a demand of transmitting a call from an extension- t&Winal
is present in the corresponding step S2 and step S3.
If a call receipt from the connection line is detected, -.:)
20 and if the subscriber telephone 1ine-tfunk circuit 2 or the
ISDN trunk circuit 3 detects the transmission of a call or
the receipt of a call, the flow advances from step S2 to step
S5 in which it is determined whether or not the iihe_which
has detected the call receipt is the line from the ISDN line -
25 32 (whether or not the ISDN trunk circuit 3 has detected it).
If the received call is a call from the ISDN line 32 and the

ISDN trunk circuit 3 detects the “demand of call receipt",



'sound for the I SDN serving as the recei pt signal representing a fact that a
call fromthe ISDN Iine 32 has been received, 20 this |lingual sound being
transmtted by starting the | SDN IrnguaHL¢1rcurt 91 in the extension anal og
trk circuit 9, and the flow advances to step S15. On the other hand, if
the "responder Sub- address" is contained in the received "call receipt
demand”, the flow 25 advances fromstep S6 to step S8 in which it is

det er mi ned Wik heTod hesalatas #RAeRIRAE sE3 1o sTtQE gsgrﬁ%hi&hepboms 11 and

12 is assigned with the "responder sub-address” anal og t el ephone

13 is not asgégaafifedamdtieedich e t-elee@mGrerl %uasaaaﬁeeas" ideih¢Dided
advances to step S9 in which it is notified to only the digital tel ephone

assi gned wi ttodgéehér espcindeie stdraidaide Ivaldferanbmberthahdt heathbt swlsei pt 5
demand fromthe I1SDN line 32 is present. Sinmultaneously with this, the
addi ti onal iaddress?t oinithe r'arsli tteexbipt deramdiegdifspinalfewhibght he di spl ay
of the thus -assigned digital telephone. Since the responder sub-address
has been Sassightaedtinacedydangemwi tthdhen | ISDNecompunicghipn stapdard.
transmtted to the other extension telephones. Furthernore, the additional

i nf or mat i on %ﬁcht %st¢ﬁﬁeﬁﬁﬁqeﬁh4ﬁuﬁhﬁ"%ﬁﬁ?OPﬁ@r"é&Pr aAdggEs i ghF Rt

contained.in,t rec mand" fromthe galler is transmitted to
the 15 i npul?$ Y% dghg %?qqﬁ§i?ﬁé*%%béscFPcUPfcﬁolForsthe

| nput / out pUtnggﬂ'led Jgenll cgpetl'];el. Ocvgn%%\é%n%e%etlephghgg §¥:‘5'a fact that a

receipt demand from the ISDN line 32 is present.

10 At this time, additional information is simultaneously
transmitted to the digital telephones 11 and 12 so as to make
the display of each gf these telephones display the
additional information. The thus-displayed additional
information includeslthe "caller number" and the "caller sub-

15 address" cbhtained in the "aemand of call receipt" from the
cailer.

| The analog telephone 13 is made to transmit a ;iggyal
seund for the ISDN serving as the receipt signal representing
a fact that a call from the ISDN line 32 has been received,
&ai 20 this lingual sound being transmitted by starting the ISDN
lingual circuit 91 in the extension analog trunk circuit 9,
and the flow advances. to step S15.
- On the other hand, if the "responder_sub-address" is
contained in the reeeived “call receipt demand", the flow
25 advances from step S6 to step S8 in which it is determined
whether the analog eelephoﬁe 13 or the digital telephones 11

and 12 is assigned with the "responder sub-address". If the



As a result, the thus -transmtted information is,displayed by the display
of the input/output device 14. Simultaneously wi th this,. the aSS|gnnent
of the tel ephone with the responder 20 sub- addréss is dlsplayed On th&
other hand, if it is detected in stepV§% that the analog t el ephone 13 IS
assigned with the "responder sub- address" the flow advances to step S10
in which the ISDN lingual circuit 91 in the extension analog trunk circuit
9 is started 25 in order to transmt the call receipt signal to only the

| tele 13 t hat | | d al) f | SDN
?gat?gnsﬁ1PgégggoFegéghﬁﬁgp&Se1%nggtFggga@eéc %P?%géﬁgﬁﬁ& e)ISO; cal
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ranemitedd 0 Rt B SRR hIRIERE e ithnd M da aruRnes 1o

the anal og dgl %%%E%nﬁ@} g%oaaa%%sgheo§a§t ghdel chde eReelyed saldide

transmtted fro | SDN |1 ne sinply istening to I'1 ngual sound In

step SlY, idenahdd#remMichRd TWDRE N8heOB2N9k ?Qéséh@nmsﬂf&xl&dﬁéﬁmy QY 15
contained in the "call receipt demand". any additional information is

not contai neds,t the laadqiadvwadedinforaaefohlds tfansiittedado iad agarase on is
contained in the "call receipt demand”, the flow advances to step S12 in

whi ch whet Krspdrayedt by diheplddsplaypodyitiedthos -assigned etigiltal anal og
tel ephone is detected. The fact that the provision or
telephone.
Since ﬁhe reéponder sub-address has been assigned at T e
10 this time, the call-receipt signal is not transmitted to the
other extension teiephonés. '
Furthermore, the additional informatioﬁ such as the
“céller number" and the Ycaller sub-address" contained in the
"call receipt demand" from-the caller is transmiﬁted to the
15 input/output devicé 14 via the interface circuit 10 for the
input/output device. Then, the flow advances to step S15.
As a result,'the ﬁhus?transmitted information is diEETgyed by
the display of the input/output device 14. Simultaneously
with this, the assignment.of the telephone with the responder ;3-
20 sub-address is displayed. |
. On.the other hand,'if it is detected in step S8 that
.the analog telephone 13 is assigned with_the "responder sub-
address", the flow advances to step_SlO in which the ISDN lingual_
circuit 91 in.the'extension analog trunk circuit 9 is started
25 in order to transmit the call receipt signal to_only'the |
analog telephone 13 so thaﬁ a lingual sound (call receipt

signal) for ISDN is transmitted for the purpose of notifying



not of a display for the anal og tel ephone has been deternmined in the
initialization in step S1. Since no display is provided according to this

enbéginent, the fl ow advances to step S14. 20 However, a tel ephone
prBVTded with a display is cennected in tige.structure, the flow advances to
step S13 in which additional information such as "caller nunber”, "caller

sub-address”, and the like contained in the "call recei pt demand" fromthe
caller is transmtted to the analog 25 tel ephone 13 so as to be displayed
on the display of this tel.ephone, _ Then, the.flow advances tg, st 15...1n
this case, fo %(%?rptf}éa}t AT £ &Skt olF SSogRA \glef"ﬁggf gf:om 9188n?$‘8ﬁ§r i ot
di splay reali . 1 he dj 1.S,+18S i | ~L 0 C t

anal og tel eph%}?l]c'ejs. bé/lllélgd'l v?iﬁc% f%/hleéntr%‘ge(s:taglgato%n?ﬁlse bp §P§pﬂ§§ef>§%na§s%g8ned

Lransm ¢ di Sibsh Iaie {depdifadh Spliaddrbadl SioflkghiakEaTbEoksghafals | | ne.

5 It is preferable that the control unit 1 transmts a call receipt

signal to therexisnbteosy dgitm Jdialaphonendikn e%akBhbMesSYStREn| etgehone)
11 via the extension digital trunk circuit 8a when the anal og tel ephone 13

i s being 8sedficwaadvatcadete step SMitClAs a result of thepechteald intends
10 to transmt a call to the extension anal og tel ephone 13. In addition,
it is preferabbmitdied taizovonttid nedgonfieromiftheshehenadidgt tehephone can
information transmtted by the caller or a fact that the response which is
~ bei ng conducteecegnizelephe yfack gie e tegeivied ¢rpl A branswibtedt from
tel ephone 11 the ISDN line simply by listening to the lingual sound.

In step S11, it is determined whether or not additional

N 10 information is contained ih the "call receipt demand”. If
any additional information is not contained, the flow
advances to step S15. If additional information is contained
in the “"call receipt demahd“, the flow advances to steplslz
in which whether or not a displéy is provided for the subject

15 analog telephone is detected. The fact that the pfovision or
not of a display for the analog telephone has been determined
in the initialization in step S1. Since no displaj’Tg
provided according to this embodiment, the flow advances to
step Sl4.

20 However, a telephone provided with a displéy'is'
connected in the structure, the flow advancé; to step S13 in"
which additional information such as "caller number", “"caller
sub-address", and the like contained in the "call receipt
demand" from the caller is transmitted to the analog -

25 telephone 13 so as to be displayed on the display of this
telephone. Then, the flow advances to step S15. In this

case, for example, a digital control signal line for



15 displays this fact, this state being notified.to the responder for the
pur pose of make start of t he conversation snoot'h. The fact :that t'he deputy
response is conducted may be notified -fo t he caller from the vO[ce respoﬁ@g
processing 20 portion 6 at this tinme.' "It needs, at this time, td select
nmessage i nformation representing a deputy response fromthe response
nmessages registered in the nessage registering portion 6a of the voice
response processing portion 6 and to transmt the thus-sel ected nessage

i nformati @8ntPoiien %i@ﬁlg r&hfiezéd %5} h@hé e i32) a¢ & ignaiwi tch

portion 4 and the | DN trunk circuit 3. On the othéer hand, if it is

det er m nedinencéhf@ctdd, to théaénémogll sﬂ@mm‘e.,prma:ﬁlﬁchufaauyt he anal og

t el ephone, the fl ow advances to step S14 in which additional information
such as "cahhectadnber thiscaélephond-swdaestsd | tmmbnite dij_slpé.atyodta&ianw in
the "call receipt demand" fromthe caller is 5 transmtted, via the

i nt erf acetber dipgplap vdat hbisngiolbal peentgedd cignplsdiget o be di spl ayed by
t he display of this input/output device 14. Then, the flow advances to step
S15. Accordi ngTtoishpseénpebifekhat| the ORIl junidedarfd@dsmy tB) 2 be

recei ved bﬁ#an analo teleghone additional information in the call receipt

demand fr§ EhéeFSDR §i9g5el fenthe fREeRptn %&ﬁ%%uﬁf%ﬁ?qﬂﬂ & Eha og

tel ephone,a9d g 80dtLhopal ohAERLIPEL °0: £ OBE Bibd SN s darf ee P

trunk circuit 8a when the analog telephone 13 is being used
in.a case where the switch - | portion 4 intends B
10 to transmit_a call to the_extension analog télephone 13. In o/
| addition, it is preferable that the control unit 1 notifies
the additional information transmitted by the caller or a
fact that the response which is being cqnductéd is a deputy
response so that the.display of the digital_teleppone 11
15--_disp1ays this fact, this_staﬁe being notified to. the
responder for the purpoéé of make start of the conversation
smooth. | o L
The faét that the deputy response is conducted may be
notified to the caller from the voice response processing
20 portion 6 at this time. It needs, at this time, to select
nessage information representing_a deputy response from the
response messages registered_in the message registering
portion 6a of the &oice.response prqcessing portion 6 and to
transmit the thus-selected messageﬂinformation to the caller -
25 side (to the ISDN line 32) via the switch
portion 4 and the ISDN trunk'circuit 3.

On the other hand,_if it is determined, in step S12,



can be displayed by using the input/output device:14.in the 15 case where
the additional information cannot be displayed by t he’ anal og 't el ephone. As
a result, since a specific call sound rgBresenting a fact that the subject
caNis. transnitted fromthe ISDN is enployed to be transmitted fromthe
anal og tel ephone, the fact that the call was nmade by the 20 |SDN can be
recogni zed, and as well the additional information contained in the cal
recei pt demand nade to the anal og tel ephone can be confirned by | ooking at

the displaytpat he diRpLagUEBUbréoYEER i{chSQhQSaﬁéwjr EEpEsHIRS, paper|ly.
This display may, alternatively, be realized by means of a 25 printing-out

by a print eflpkouddasceer tbheteppBlloihpwhideVadeitidnsl eihidimatidresponse
by way of OFF-HOOK of the handset of the connected extension t-el ephone
or the |ikesushwaist ¢dalflerhaumbepdnstcaildet sebcalddtdest)| candidutes Cekké 0
step S16 in which it is determ ned whether or not the respondi ng tel ephone
i s the anal egntaligedoda the [‘faill recdépbrdenand’ fromtthéecalkengis

t el ephone is responding and the OFF-HOOK of the, anal og telephone S

det ect ed® by trR@ssdhFedsatviian thet dBtPERacPr eLFEudt 19 Epet k&t ensi on anal og
trunk circuit 9, the flow advances to step S17_in which the voice response

processi ng &ﬂﬁﬂgﬁ?qﬁgq§ QFXPFQH1§osﬁsaﬁotﬂoP?f91?P%F¥EﬂIQN the ISR t he
ot roached A Mg ASRREY CHERUE ARELER M1 TRER! vERe PN \?@r?a"eé s
telephone..@§é%|§%%glt
According“éo this embodiment, if the call is demanded to-:
&wf 10 be received by an analog telephone, additional information‘ih
the call receipt demand from the ISDN is, as much as
possible, displayed by this analog telephoné; and the
additional information contained in the call receipt demand
. can be displayed by using the input/output device 14 in the
15 case where the additional information cannot be displayed by
the analog telephone. As a result, since a specific call
sound representing a fact that the subject call is.";*
transmitted from the ISDN is employed to be transmitted from
the analog telephone, the fact that the call was made by the
20 ISDN can be recognized, and as well the additional
information contained in the call receipt demand made to the
analog telephone can be confirmed by looking at the display on
the input/output device 10 so as to be responded properly.
This display may, alternatively, be realized by means of a -
25 printing-out by a printer provided for the input/output
device.

In step S15, a response by way of OFF-HOOK of the handset



conversation can be started snoothly. In a case:where the systen1|s
structured such that the 15 additional |nfornathn cannot ‘be nOtIerd to

t he responder, a voice synthesi zing ck%CU|t (anal ag- dlgltal conversion 47
circuit) or the like is provided for Yhe voice response processing porti o
6 or the extension analog trunk circuit 9 or the like so as to convert the
contents of the additional 20 information in the formof a digital signal
into-voice in the formof an anal og signal and to transmt the

thus- bt ajgedKOlehnLa Lhe canahagoheL EPUBASNe &5 ehd CPtd 1d N tlidi L

i nformati on such as the contents o ormation i s converted

into the g@ri@PRABASKOiGCAébectBEQT BREI Plow CaddandederdWddp ashd Gid he
responder directly. Then, in step S18, the swtch ) portion

4 or the Whieh §tcqst oelterhiaed @heeneYNoEahbONthé Neespondimst abl i shed
between the call receipt circuit and the response tel ephone, respectively -~
so t hat atedldphomemisi chiei anailegestdbphehedlBet WeEnit hiss cddtermiam t he
responder. At this time, the selector 96 of the extension anal og trunk )
circui® 9that §h@omadblge¢e§@pa9nteo1fsnrespgs@m@neamAt!mrﬂ%l?sﬂ(m poftion -
93 and the A/ D conversion _portion 94 between the extension |line and the
switch -the analog Hﬁéﬁpm@ﬁe4lsaﬁﬁt?ﬁéeﬁnHYoﬁhg|@ﬂ%Ye¥$%ﬁﬁQme ext ensi on

t el ephone | transn1tted to the ISDN trunk circuit via the _switch

port|0n14Qﬁ? qﬁﬁqM@tb3§VéPt€ ﬁFGeFﬁé°Eo??%%ﬂ%nHF?EF LY %4gnal
so as to Q:% f L#’I!.tor‘l\reradt rr:\arlxrc]:sens1 tttoe%tte% tslilﬁ I].ISlDNh ﬂetﬁé 9g9ce response
_processing portion 6 is started so as-to notify the caller
10 . through the ISDN of a fact that the additional-information “/
notified'by the caller has not reached the respender since
the call is received by the anélog telephone. As a result,
conversation can be started smodthly.
In a case where the system is structured such that the
15 additional information cannot be notified to the responder, a
voice synthesizing circuit (analog-digital conversion
circuit) or the like is provided for the voice respdﬁgé-'
processing portion 6 or the extension anmalog trunk circuit ¢
~or the like so as to convert the contents of the additional w
20 information in the form of a d191ta1 signal 1nto voice in the: |
form of an analog signal and to transmlt the thus obtained
wvoice to the analog telephone. As a result, the digital
info:mation such as the contents of the additional
information is converted into the corresponding voice- - -
25 _inforﬁation so as to be notified to the responder directly.
Then, in step S18, the switch portion 4

or the like is controlled and a communication'line is



[ SDN 300. On the other hand, the digital signal fromthe ISDN line 32 is
transmtted to the anal og telephone after it has been conver ted into the
corr espondi ng anal og signal . 15 ?#Ep contrel. anit 1 starts the
te\ébhone charge processing portion 7 i9step S19 so that the telephone
charge counting is started and nake the input/output device 14 is nade to
di splay the tel ephone charge. The structure may be established such that
this tel ephone charge processing is 20 conducted in only a case of the

comuni cati gBewbiRshd Beklveent %h@péaﬂ? PELADSK Z0d 41 tele fhar ge

processing is conducted in a case of the comrunication wth the | SDN 300.

I n the next telephda@, irespecteiely sedenbetdetal heodmwelsedic idet ection
circuit 95 detects the line 25 disconnecting demand due to the end of the

conver sat i oesaablliehkdnbetdweenanohet capldenamdl chie tesdhddX K. A vinid i ne

di sconnecting demand is detected and the conversation is I ntended to be
conti nued, thwmef| ¢cher selegsoro96t ep €& extewsidn LpuElogtnink el mihsipl & of
the tel ephone charge or the like is conducted. If the line disconnecting
demand £ ddsecragraddeds speRE 50 inberposershe i A iconvrraion mortion
advances to step S21 in which the communication |ine established between
the two |inés ﬂﬁﬁcﬁhﬁa@énbééﬁvsﬁﬁaﬁﬁdp?gtﬁ?%c%ﬁnkﬁﬁ%ﬁ?%an?uﬁx§9ﬂ§%Q&)I i nes

are restore Then, conmuyni ion history such, as rrent t he ot her
end of the ﬁ‘ll gﬁesatld’r’rttcl and 10 th%°’ft'e’r%"b% ; albeead?h]t

like is regli % ﬁdfr% Q% %g%%%glon telephone is transmitted to the

-ISDN trunk circuit 3 wvia the sQitch- T - portion 4

10 ‘after being converted into the corresponding digital signai
-so as to be further transmitted to the ISDN line 32'and'the
ISDN 300. On the other hand, the digital signal from the
ISDN line 32 is transmitted to the analog teiephope after it
has been converted into the corresponding analog ‘signal.

15 " - The control unit 1 starts the telephone charge-
processing portion 7 in step S19 so that the telephone charge
counting is started and make the input/output device‘""lﬁ' is
‘made. to display the telephone charge. The structure may be
established such that this telephone charge processing is

20 conducted in only a case of the comhunication with the publién
telephone network 200 and no telephone charge processing is
conducted in a case of the communication with the ISDN 300.

In the next step S20, it is determined whether theIﬁ
conversation detection circuit 9$-detects the line a -

25 disconnecting demand due to the end of the conversation or
the line diséonnecting-demand due to ON-HOOK. If no line

disconnecting demand is detected and the conversation is



ext ensi on tel ephone region in the communication:history table 5b of the
menory 5 at which the processings are ended, ang the fl.ow returns to step
S2. At this time, the display of the input/outptt idevice 44 is restored 0%
the time indication 15 node or the fitke which is arranged to be conduct e
before the receipt of the call. On the other hand, if it is detected, in
step S16 the digital tel ephone responds the fl ow advances to step S25
in which a conmunication line is established between the 20 t el ephone to

b [ dt : nd and_ the | i ne.32. . his._c , «ShN adigita

siegﬁal O\é\g’fﬁﬁj%?‘i%s !Otg?l%es %%%%%%Nitﬁ%ﬁtlﬁwcggégfk? Ihgosgﬁggt grib8ggdi rel:tg : y
t i . . asl ' 4 _ Yol Ny i th

CheMar D S Waddeing of the aispdlPlde Mhet 110phBRCCKNEROLOB: LHE W 1]

I's determ ed Whetdisdudfedot the line disconnecting demand has been ’
transmtted fromthe extension line or the I1SDN line 32 due to the end of

the conversatipf.the 1in&0aidsdshribaton)Qenian@ demaedetelr ananabt @d11t he
engaged state is maintained, while if the |ine disconnecting demand is .
transisi ttelde dchevérsatholyaisemndad Sttt FAbw bidvahces det eeepdskhbatint he cal |
is not acall fromthe 5 ISDNline 32 but it is the call fromthe
subscr i bewhich epive neotmuei Gt icm el ireesidbdichedt betwepnSBhe tiwp step S30,
a fact that a call fromthe subscriber telephone line 31 is present is
notifi ed 1dnes|which Haave nbren cengageshHenddsconpecteds spi fhatt kBedtypt al
tel ephones, 11 and 12 are nmde to display the - _ L L
lines are restored. Then, the communication -history such as
the current the other end of the line, conversation time, and —
10 - the telephone charge or the like is regisfered in the engaged \?
extension telephone region in'the;commnﬁcation'Ihistpfy'table
Sb of the memory 5 at which the processings'are ended, and
the flow returns to step S2. At this time, the display of
the input/output device 14 is restored to the time indication
15 mode or the like which is arranged to be conducted before the
receipt of the call.
On the other hand, if it is detected, in step STBT® the
- digital telephone responds the flow advances to step S25
in which a communication line is established between the - \;J
20 telephone to be'ailowed to respond and the ISDN line 32. In
this case, since a digital signal communication is conducted
in both cases, the selector 86 directly connects the-
switch -~ .. . portion 4 and the extension line with
the A/D or the D/a conversibnaportioh bypassed. Then, in -
25 step S26, it is determined whether or not the line -

disconnecting demand has been transmitted from the extension

line or the ISDN line 32 due to the end of the conversation.



10 fact that this call is the call fromthe subscri ber tel ephone line 31
whil e the anal og tel ephone ‘13 is arranged to make : it he subscriber: Line

l'i ngual circuit 92 of the extension anal 0og trunk CJrCU|t ‘9 output.a
sudstriber line lingual sound which reE#%sents t he fact that thi's call is
the call fromthe 15 subscriber tel ephone line 31.: Then, in step S31, the
response by way of OFF-HOOK of the handset of the connected ext ensi on

tel ephone is waited. |If the response is detected, the fl ow advances to
step S32 'nIEhhShlhhe'algébﬁﬁééélﬂﬁQ&Qﬁém@rlémﬁréﬂghf@§ﬁp”41 drigJla@jalaone is
t he anal og tel ephone 13. If the response is conduct ed - by the anal og

t el ephone 13taed ibemaeﬂuaﬁﬁamoahﬂséegflaﬂeqirrwldl%rdﬁmtrﬁ; idegnadid- HOOK
or the like, the flow advances to step S33 in which the switch -

portion 4 i d$ssoransmickedd thet fhowoadwancead i om dtepe S21. est-abl i shed

bet ween the subscriber 25 tel ephone line 31 and the respondi ng anal og

t el ephone 13. AfLft htsisi defechedsthattthe 9Balf ishaadxteerssldn faoal ddpet r unk
circuit 9 is sinultaneously controlled so as to directly connect the
ext ensi on | TABNaddnehd2shntchtpdst Foa qail thremethy Aukaardibsnoteiephone 93
and the A/ D_gonversion portlon 94 bypassed. Then, in the next step S34,
the tel ephohéP€hidtge thro&dow QVﬁBF?Foﬁo step #F18d I atep B0.s@qfact

ting the teleph h d_cont ducted that th
nput/ out pUEPBE,ACESTS GFCPI EJ PHESTE! BBRCHEl SO L | F SPA5eRs, i1

i's determ ngd By, B¢ GORYELSIt LPNthe connected telephones. At this

time, the digital telephones 11 and l2are made to display the
ihz 10 fact that this call is the call from the subscriber telephone
line 31, while the analog telephone 13 is arranged to make
the subscriber line lingual circuit 92 of the extension
analog trunk circuit 9 output a subscriber line lingual-sound
which represents the fact that this call is theicall from the
15 subscriber telephone line 31; Then, in step S31, :the
response by way of OFF-HOOK of the handset of the connected
extension. telephone is waited. If the response is.detétted,
the flow. advances to step S32 in which it is detected whether
or not the responding telephone is the analog telephone 13.
20 If the response is conducted by the analog telephone 13 and
the conversation detection_circuit 95 detects the OFF-HOOK or
the like, the flow advances to step S33 in which the
switch S portion 4 is so controlled that a -
communication line is established between the subscriber - -
25 telephone line 31 and the responding analog telephone 13. At
this time, the selector 96 of the extension analog trunk

circuit. 9 is simultaneously controlled so as to directly



detection circuit 96 whether or not the ONHOOK due to the 10 .end of the
conversation or the disconnection of the line is present A f ithe
above-described fact is not detected and the conversati-on is intended tof 6
continued, the flowreturns to step $%.in wich the telephone charge an
the display and the |ike are updated. 15 | f the conversation has
been ended and the ON-HOOK is detected, the flow advances to step S36 in
whi ch the engaged two |ines are restored. Then, the conversation history .
such as the current the_other fd of t I ne conver . sation tinme, and the

t el ephone“eMAPGe bP® ﬁﬁt??ﬁep? 1R5i e r%ﬂf S¥46E 20 engaged ext ensi on
tel ephone,regi O ) N1 Bk Eﬂgvlgnga&r?xge{%'s&fr orttfi%' eg‘%ba%fd he K‘? ry 5 at

whi ch theP pr oCessi ngs ar e en oW T et urns step-32. At this

time, thecéh§e£e¥oaf %Pe%bﬁpy&/%wée&ev'ﬁﬁe&‘l iirS ehesh%sed tt pt%mt' e

I ndi cati on node is arranged to be conducted 25 béfore

the recei eaeoteiéﬁhsﬁélch&géhﬁrséésélﬁ@ rtifor tid StdetRat @d aish et ep S32,

that the digital telephone responds e flow advances to step S40 in
whi ch sa cetatbi 6etth@ingi BRei serépnbhesamirgb@tamercdmﬁdlei&ow ng ‘'t el ephone

and the subscriber tel ephone line 31 by controlling the switch
portion 4condtictédsthattethehénpntf/ogtpiyidelicmivebisplaysocdesi ng or
digital- 5 anal og conversion processing is conducted such that the
sel ect or gelephohe charaeion digital trunk circuit-8 is controlled so as to
| nterpose the g&éﬁ?ogxeggggnsgortL8n1§3determlned by the conversation
detectiop circuit 8% whether or not the ON-HOOK due to the L
10 end of-;he conversation or the disconnection of the line is g
present. If the above-described fact is not detected and the
conversation is intended to be continued, the flow returns to
.step S34 in which the telephone charge and the dlsplay and
the like are updated .
15 - If the conversation has been ended and the ON-HOOK is
detected, the flow advances to step S36 in which the engaged
two lines are restored. Then, the conversation hiét3?§?such
as the current the other end of the line, conversation time,
and the telephone charge or the like is registered in the :}
20 engaged extension telephone region in the conversation
history table S5b of the memory 5 at which the processings are
ended, and the flow returns to step S2. At this time, the
display of the input/output device 14 is restored to the time
indication mode or the like which is arranged to be conducted
25 Dbefore the receipt of the call.
On the other hand, if it is detected, in step S32, that

the digital telephone responds .. the flow advances to step



‘and the A/ D conversion portion 84 between the sw:tch:portion 4 and the
extension line, the digital 10 conmunication infiorsmation fromthe
respondi ng di gital extension tel ephone4,s converted into ahal og..' .
cowsuni cation information so as to be transmtted to the subscriber

t el ephone line 31, or the anal og conmunication information fromthe

subscri ber tel ephone line 31 is converted into the 15 correspondi ng digital
comuni cation information so as to be transnmtted to the digital extension

tel ephone. ghgn;hhgnibRVh a8YRAGE Scd 0i&h ePins4is Nesvrshi shed thdtapdeanectohar ge
processing portion 7 is started so as to nmake the input/output device 14

di spl ay theré@ﬁ@ﬁ&ﬂﬁ@ gbBepRoné Nahdli h@Osulbsseibei noEl egteone sigoreli 1y by

tel ephone is the digital telephone, the display of the tel ephone charge is
conduct ed webhAttbeldhgpthy sheteaf in addition topeheien shl adeddth&t ed by
the display of the input/output device 14. In step S35, it is observed that
whet her or hamet heh@5anapear Ajgdtal heosvessiohepreeeepiimherl KB kue to
the end of the conversation is present or whether or not there i.s a demand

of di scdnnesnrdnaf conversiesl BpAGAESIBOptEseRpducteq syeh | ThafetRE ed, in

step S3, that the call transmtting demand s |ssued frpomthe connected
ext ensi on t EEAERERE, BPhett EHR ﬁiﬁﬁgﬁégnf ?b?r?‘%?ipt%“dlf oclsfcé‘bl%s% % which it

it ected WISt o3 sBoh ket IrhASeaRh ph DUATESRLLARA R E 4HE
line 32 naya%% the A/D conversion poftion 84 between the switch
portion 4 and the extension line, the digital’
&#; 10 communication information from the résponaing digital
extension telephone is converted into analog communication
information so as to be transmitted to the subscriber
telephone line 31, or the analog communication information
from the subscriber telephone line 31 is converted into the
15 corresponding digital communiéation information so as to be
transmitted to the digital extension telephone. Then the
flow advances to step S34 in which the telephone charéd
processing portion 7 is started so as to make the
input/output. device 14 display the telephone charge. In this
20 case, since the reéponding telephone is the digital |
telephone, the display of the telephone charge is conducted
with the display thereof in addition to the display conducted
by the display of the input/outpgt device 14.
In step S35, it is observed that whether or not the -
25 opening of the subscriber telephone line 31 due to the end of

the conversation is present or whether or not there is a

demand of disconnection from the telephone is present.



conducted such that a control is so conducted that..control.information for
speci fying the other end of the Iine which has been prewviously determ ned_
is transmtted and with which 10 thesktne to beé.called is, determ ned. £ i
the call demand is not nmade to the.l line 32, but it is the call to the
subscri ber tel ephone line 31, the flow advances to step S51 in which a fact
whet her or not a free line is present is detected, that is, whether or not
the 15 subscribing telephone line is being engaged is deternmned. If there
is no free |lingf tihatid Yetdetldd® linnetep &BYagrst €he &drw advances to step
S52 in which a fact that the line is engaged is notified to the tel ephone
whi ch i s dammetiing inke deflandb i sndassedl faomothd coymesesd iextendaat t hat
the 20 line. is engaged or a voice response fromthe voice response portion
6. Then, tellephong,r dhe fdowo asivepces. frofm shepeS3sta step $3heinthat i s,

if the line is not engaged, the flow advances to step S55 in which this
free |ineYWhdiddniddhtis detaatiedsadiether) ergeescibdighthaeeabl not the call
demand_is 25 issued fromthe anal og _tel ephone_13. |If the call demand is

i ssuedf r SRAFEIAENG Gaach S the ISRY AEBR 3dvantle LWL i n whi ch
th itch ... .portj ' \ | | ed t
es?agm s-ﬁ tﬁ‘ec&ﬂﬁ}nit&fc“fs&?'qtilﬁg ﬁ‘\%é’énltg’hgﬂﬁnﬁ?égr{‘é‘i‘égﬂ%hga%ﬁ?ﬁgit i gn li ne
[ I 1 3 t £ - i b [ At t hi
et he SR Guldl o o Aol 1R PE ChphRRER Bt Pl y °
information for specifying the other end of the line which

has_been previously determined is transmitted and with which . B
10 the line to be called is determined. . W
If the éall demand is not made to the ISDN, line 32,.bﬁ£
it is the call to the subscriber telephone line 31, the flow
advances to step S51 in which a fact whether or not a free
line is present is detected, that is, whether oﬁ;ﬁdt the
15 subscribing telephone line ié being engaged is determined.
If there is no free line, that is, if the line is engaged,
the flow advances to step S52 in whiéh a fact that thewline
is engaged'is notified to the telephone which is demanding
the call by means of a sound representing a fact that the
20 1line is engaged.or a voice_résponse from the voice response
portion 6? Then, the flow returns to step S2. If there is a
_free_line, that is, if the line is not engaged, the flow
advances to step S55 in which this free line is caught. In
s;ep S56, it is detected whether or not the call demand is
25 _issued from the analog- telephone 13. If the call demand is
.issqed f;om the analog telephone 13, the flow advances to

s;eplSS7_in which the switch : . .. portion 4 is so



kY

*5 connects the switch _ portion 4 and the gxtension |ine by
bypassing the D/ A conversion portion 93 and the A/ D’convérsion partion 94,
As”a result, the tel ephone nunber at tZde>.other end of thé Line fromthis
am@og tel ephone is, fromthis time, transmtted to the public 10

t el ephone network 200 connected to the subscriber tel ephone Iine 31 so that
t he requested tel ephone to be connected is called up. Then, in the next
step .S58, the input/output device 14 is brought into a node in which the

t el ephone ecbatgelileddaspkayedtabheskf ar eommhnics ot hine drekvedert Hehel 5

| i ne make a response, the tel ephone charge processing portion 7 is started
so as to cemaflogh&ellepbpheneconhacgéonntiinke(digpahyl biethd) ianditthaut put
device 14 is nmade to display the thus-counted tel ephone charge together
with the tybasctcamehtesupscrakeni telagheseepihbfe. '128 this timey, thg) sS59, if
it is detected that the conversation has been ended and the conversation
det ecti on &eleGterodbiefelhs entensrieBnABRLPENCHENK N FFkt d?iﬁ’trda Yook

or the like, the flow advances to step S60 in mhhch t?e t engaged |ines
are opehed SOFNLE Sy F¥ttsted. Then, the coRRERTERtt oM ®Sry 25 such

o2 e UG OLIet, BUn0babli Ui 78" BiiPht SlghtpBs 0 4
LohSEhare, S8 08 RRSTREE LA . ThS! O Kokale BRectetmanenry
the tel ephQRfber at the other end of the line from this analog '
telephone is, from this time, transmitted to the public
tgg 10 telephone network 200 connected to the subscriber telephone
line 31 so that the requested-telephoné'to be connected is
called up. Then, in the next step S58, the input/output
device 14 is brought into a mode in which the telephone
charge is displayed. Therefore, when the other kﬁd-of the

15 1line make a response, the teléphohe charge proceséing'portion'
7 is started so as to count the telephone charge and the
display of the input/output device 14 is made to dispﬁ&?'the
thus-counted telephone charge together with the type of the
call transmitting telephone.

20 In step S59, if it is detected that the conversation has
been ended and the conversation detection circuit 95 detects
the disconnection of the line due to ON-HOOK or the like, the
flow_advances to step S60 in which the two engaged lines are
opened so as to be restored. Then, the c_:ommunica_tion history -

25 such as the current the other end of the line, conversation
time, and the telephone charge-or-the like is registered in

the engaged extension telephone region in the communication



-

£

demanding to transnmt a call is not the analog tel.ephone 13, 5 but if it
Is the digital telephone and this denmand is nad¢ to a specific the other
end of the line, the flow advances to step S61.in whi chr 't he fact that the

| i ne has been caught is notified to 2né t el ephone which is issuing a dema d
to transmt a call. Then, in step S62, the tel ephone nunber 10 data of the
other end of the line mhich Is to be transnitted next is converted into the
correspondi ng tel ephone nunber signal so as to be transmitted to the caught
subscri begsLebephens1bi 96 It che ddilcr 3¢ ard\@ntClraeloraBlrnl the
extension digital trunk circuit 8 is so controlled that the 15
converS|0§tQprggon 83 and the A/ D conversion portion 84 are |nterposed

bet ween the switch portion 4 and the extension line.

Then, the flovwoadvheceshéd Bawd, THAt He dpdoweld ithato thendetkpHohbat t he
dlsplay of the tel ephone charge is displayed not only on the display of the
20 i nputdemapdindetvoctrdrsbit al calbnig motditds amadbgthelépgpnallﬂelephone
whi ch has issued a demand to transmt the call so as to shorten the
convesatbeh ifnktpdsi e dhastal heekephans and tthisydiemangdha st mlaéphd;ne
charge processing portion 7 start the tel ephone_charge processin
innediate?ysﬁf?égthEhBtﬁEFeénﬂn%f°¥rﬁh?|%kPQKn$hﬁb§BﬁﬁUé§V§V€ﬁslgothe cal

is transmtted om an n tel ho e as .t he cal

transnitt&H POSH: lguﬂét’:?ﬁ ﬂ Febn ar S]n‘é‘es assé’eteﬁ’af’atuﬁgtt &Bephone

charge i s,Qpset ¥gdehn ch8" DEsalnblie ShEAETEE (LSNPS Yo of the line
transmit a call. Then, in step S62, the telephone number

]

10 _dafa.of the other end of the line which is to be transmitted’ v/

next is converted .into the corresponding telephone number

signal so as to be transmitted to the caught subscriber

teiephone line 31. In this case, the selector 86 of the .

extension digital trunk circuit 8 is so controlled that the
15 ©D/A conversion portion 83 and the A/D COnvefsion‘éorﬁion 84

are interposed between the. switch - portion 4

and. the extension line. Then, the flow advances to gféﬁ S57.

The control is so conducted that the diéplay of the telephone

charge is displayed not only on the display of the ;;}
20 input/output device 14 but also on the display of the digital |

telephone which has issued a demand to transmit the call so

as to shorten the conversation time period.

‘Thus, the control unit 1 makes the telephone charge

processing portion 7 start the telephone charge processing -

25 immediately after the other end of the line has responded’

even if the call is transmitted from-any ektensibn'telephone

so far as the call is transmitted to the subscriber telephone

Ly



'conversation tine period. A signal to update the display is-transmtted to
each of the devices via the 5 swtch portion 4 whemnever t he tel ephone
chatgg is incremented so that the dispE§§s of the'.digital tel ephones 11 and
12nd the display of the input/output device 14 display the charge when
thedcdll is transnmitted fromthe digital tel ephones 11 and 12, while, when
the call is transmtted 10 fromthe anal og tel ephone 13, the display of

t he i nput/out put device 14 displays this charge. Each of the devices to

char g 1 rENRONED: (90 W] R S LI TR A8 0l Ay o e T arE 15

charge. inr Si gnal display so as to warn 15

t he | engt hegg?e%ﬁggﬂé%tfp&péﬁ@.otﬂ'%ﬁr%ﬁgj%@i% aye o2bseeved, and

cal cul at ed one charge is, sim y to the above-processing,

totalized afigyetbfr £ONVEIRALHON HRS - heas adedts updatie the Wisplagt dki zed
t-el ephone charge Is stored in the extension tel ephone region which is

subj ect ed 2@rah&mtbeegoByesschi O tie tdevimssminia atieon history table 5a in

the menory 5. As a result, when a command is made to read the communication
hi st ory shy &derémput / opdpptiodediwreridver hehe drelepheng ahiserasomPuni cati on

hi story table 5b can be read 25 out so as to be displayed, .and al so_the

t el ephone cfipkefertad £ tdhspiheyeddssplayarebushy digi tae tRYRPhRSSd 1Y f it

is detected, in step S50, that t he denpnd.t? transmt a c%!lé.s que to
the | SDN | i and322 and the display of the input/output device 4 display

the charge when the call is transmitted from the digital
telephones 11 and 12, while, when the call is transmitted
. 10 from the analog telephone 13, the display:of the iﬁput/output
device 14 displays this charge. o

Each of the devices to which the telepﬁone charge has
been notified'displajs the current teiephone charge in
response to the signal for updating the displayiéé'as to warn

15 ' the lengthened conversation time. The thus-displaYed,
observed, and calculated telephéné charge is, similarly to
.the above-processing, totalized after the conversatidn has
been ended so that the thus-totalized telephone charge is
stored in the extensiOn telephone region which is subjééted
20 to the conversation in the communication hisfory table 5a in
| the memory 5.

As a result, when a command is made to read the |
communication history by the input/output'dévicé 14, the
contents of the cdmmnﬁgation history table 5b can be fééa T

25 out so as to be displayed, and also the telephone charge can
_be displayed simultaneously..

On the other hand, if it is detected, in step S50, that



the flow advances fromstep S50 to Step S65 in,phich it is detected whether
or not there'is a free line in the ISDN line 32 ,if it:.i's detected that
there is no free line, the flow5 adgaRces to- stép S66 in.whi,ch -a sound_ %
representing the fact that the line is engaged is transmtted to the »J
t el ephone which is denmanding to transmt a call or the corresponding sour}ld
response is transmtted to the sane fromthe sound response processing
portion 6 so that the fact that the ISDN 10 [|ine 32 cannot be caught is
notif ied, thaddehaedftonwrahsmbs & occslPpisSinadd tid tihee dSDACtddhe i32,St ep
S65, that the line is not engaged, that is, there is a free line, the flow
advances tthet £powtadvaness chrohestepeSi0 neo iStem§@n in Wheeh itthdsf act 15
that the |ine has been caught is notified to the tel ephone which is
demandi ng €ete¢tpdnvhethenl r nahi thexpeiata diramyl ine dondia dFIY Yiwens of
a voice res onse fromthe voice response processing portion 6 (in a case
of the adlog Fe%Eph%n‘é?teﬁFe‘Eytliﬁ%'én%h%‘fe 1§ foddian ding ditd| H1%h the

20 di spl h | eph h d d t t |1 .
20, 01301 2ol e 181 SERang UL ch A2 fermnip 1o oSBT B cal 1 (7
whet h f, I

R AT

t el ephone J,ﬁlcﬁu§_§6§emarll%§_?gstHH@PaQé’m%@ea L1 1 Ay tg‘l > Cotres W

advances to step” S6! _ i S case e selector Xten3|0n
digi tal trHBKn&'fébenge'§559r598hi@£é&dhérEﬁetéﬁhéyfﬁom the sound

response processino portion 6 so that the fact that the ISDN .
10 1line 32 cannot be caught is notifigd, and the flow returns to \u)
step S2.

If it is detected, in step S65, that tﬁe_line is not
engaged, that is, there is a free line, the flow advances to
step_SS? in which the freg;line is caught. Theﬁ; the fact

15 that thé line_has been caught is notified to the_felephone
whigh.is demandinglﬁo_transmit a call. This operation may be
conducted by_meaﬁs of a voice response from the vgieeé
response proéessing portion 6 (in a case of the analog
telephone), or_by'means of, if possible, a display on the S

20 display of ;hé.;elephqne which is demanding to transmit a I
call (in the case of the digital telephone) . Then, in step
S68, it is detected whether or not the demand to transmit a
call is made from the analog telephone. If_the.demand to
;ransmit a.call is not made by the analog telephone 13, but

25 it is ﬁade by the digi;al.telephone, tﬁe flow advances to
step 869.. Ih_this case, the selector 86 of the extension

digital trunk circuit 8 is so controlled that the D/A



‘conversion portion 83 and the A/D conver si on portion 84 are bypassed and

the switch poitioni4 and the extension |sineiare directly
cofinected to each other.. The cdntrol upit 1 recelvés the nessage:

| rh@rmation, and the 5 additional inf tion such as the tel ephone nunber
of the tel ephone which is issuing a demand to transmt a call, or their

conponents transmtted fromthe tel ephone which is demanding to transmt a
call so as to transmt the thus- received information to the ISDN |ine 32.

| f necessary, the 10 control _unit .1 edi t he thus:recei s r ion so
as to gene SrSICK P°FF&H§W§§SFB§ 5§ﬁn§28"?ggﬁﬁy§ﬁégf§%%?govgégégp%o st ep
S72. On the other shand, .hf it i.s getected, in ste the;genand to
transmt a%?aﬁsﬁ9$'%§%et§$ t%glgﬁglog t el ephone 1§°§E§ognd ?he demand to

transm {2 LaldndiddMdnelitd AiliethichohfdtblCesuBaER| benet ¢l epfine 1ine

31 i s bei ng engage e transm ssion of the call is destined to a

speci fic | Yt ddie JrliW 12 GRed @het fies84Q8el AniBrAlitior, seheécthe 96 of
the extension analog trunk circuit 9 is so controlled that the 20 D A

conver ssoNn ey it i@haA3 idHTb rintda D si@hy @sSithie [telktphon@4neamber no£r pbsed
bet ween the extension line and the switch portion 4. As a result, the

di gi tal si grelleghons witiiail ffs dmsihing $DNemand 32 vranshatsai ¢8hl. orportion
4 is converted intp the corresponding 25 anal og signal so as to, be
transnittedtheit orprients dirsnamidtet, firem dhsetepgrhonenwhashl 8§ si gnal
rom e an s manding "te Cranemit & cail 'sb s o $2anenie" thadchud
received information to the ISDN line 32.  If neceséary,-the :
\— 10 control unit 1 edits the thus-received information so as to |
generate "a call transmission command", and the ‘flow advances
to step S872.
On the other hand, if it is detected, in step S68, the
“demand to transmit a call is. made by the analog-féléphone 13
15 and the demand to transmit a call is made due to the fact
that the subscriber telephone line 31 is being éngagéd or the
transmission of the call is destined to a specific I§ﬁﬁf the
flow advances to step S70 in which the selector 96 of the
. extension analog trunk circuit 9 is so controlled that the
20. D/A conversion portion 93 and the A/D conversion pdrtidn 94
are interposed between the extension line and the
switch portion 4. As a result, the digital signal
transmitted from the ISDN line 32 via the
switch’ portion 4 is converted into the ¢orresponding'
25 analog signal so as to -be transmitted to the analog

telephone. On the other hand, the analog signal from the

analog telephone is converted into the corresponding digital



signal so as to

portion 4 before being transmitted to the, | SDN: I|ne 32.ahd t he: 1 SDN 300.
Then, infornmation about the other enqgmf t he Trnq of. the. tel eghone 5 mhkg

is issuing a demand to transmt a cal

in the formof the tel'ephone nurbg

be transn1tted to,the ISDN trunk.circuit, 3 via the swi t ch

signal (a dial pulse signal, a DIMF signal, or the like) to be transn1tted

next from the anal og teIephone 13 is received so as to be converted into

t he corresponding digital data signal. As a result, the thus- 10 obtained

digital
menory 5

ISstime spre era e con

93881008 oS LETROTAL L SLanedo Ba PEsdet eL nef gt op of the

i'S S0 conducted

that if agy glqhgwgglﬂghzﬂxnn the ot her gpgl é &hﬁeféPS bé¥§5n transmtted

after a prede

flowto return to step S2. Then,

termned tinme period has. een apsed

call t3ansmicdi ds deswEng' a Tesand te trensmitaaceall oist tipe SFErm Thifit
when a call is nmade outside via the ISDN |line 32, data (sub-address

i nformati mmmthqneepmga@paﬂo (eofdadt pngsansaglualx onaPTHRAf or mat i on
25 service supported by the ISDN is, in prior to the call transn ssion
ongdonian ddeef ddkdh&q ﬂnmﬁ/réaﬁpafcteévneétlﬁr?’a the 20ale9l unit
1 via the | terface CIrCUIt

denandlng,

10

15

20

25

1
telephone 13 is recé%ved so as to be converted into the

corresponding digital data signal.  As a result, the thus-

_ obtalned dlgltal data signal is temporarlly stored in a

predetermined reguu1of the memory 5. At this time, lt ‘is
preferable that the control is so conducted'that'if any
information abeut the.other end of the line is not
transmitted after a predetermined time period hééfbeen'
elapsed, this demand to transmit e call is made invalid,
causing the line to be restored and the flow to return to
step S2. o L - : .="*4
Then, in step S71, the additional informatien which has
been previously registered in step S1 is edited with the
received telephone number of the other end of the line so as
to generate "a call transmissjon command“.  Then, the flow
advances to step S72. That is, when a call is made outside
via the ISDN line 32, data (sub-address information or the
like) necessary to conducting an additional information

service supported by the ISDN is(-in prior to the call

- transmission demanding, transmitted from the input/output

device 14 to the control unit 1 via the interface circuit 10

IS demand to

transmt aredlsgniittaddd ivhedlishn 93usi 89 Lhe hhaexsmbsom estpred, and the
in step S71, the additional i nf or mati on

whi ch has ipgFetnitd 6o dHony Q;giétoemed ieRdSbEPLhe 15ne€dbf echav & éplgordd
recei ved tel ephone nunber of the other end of the line so as to generate

IS,

a

o/



for the input/output device ‘14 and t he svm,tch portiom 4. In the control
unit 1, the thus-transmtted’ data for the additional |nfornat|on service is
stofed in a predeternined reglon in thexzgenmory 5. t her eof 'so:as to'add the 5
add iional information stored in this menory 5 to the "call transm ssion
command"” when the anal og tel ephone 13 calls the ISDN line 32. in step S72,
the thus-generated "call transm ssion command" is transmtted to the caught
| SDN | ine 32. Then, in 10 t:he next step S73, the response to this "cal

transm ssi O%&pwﬁl;né‘ftow &g_gjn aMand hg o quée s&ﬁgﬂp ot her end of the

line is recelived, t ces to step a conmuni cati on

line is estaidishad et Vﬁ?&ﬂ&@:é@d&ﬁh%ﬁt\/\@ Ch:h'eS thesUitPEnbhEt €888a4th0
transmt a call and the caught 15 1line so that the conversation is

enabl ed. In fde frextaddiapicmdl el elialegd spseeeedi g gortion 7 is
started so as to start the tel ephone ch a e counting and to make the

| nput / out putprisie terrdilhell spaiort hm ttdlee plemoaryc fantderedf tbi ast toeaddf thae
demand to transmt a 20 call is nmade by the digital tel ephone, the :

tel ephoné chaddjetional sinfhow ticed sironad idi ghlisy mefmorlyi § tel hkotealThen,
in the next step S76, it is detected whether or not there is_a demand to

di sconnect tHERRSTESIARN (QPRARNGH dhsn thhe Ealags delephpngmidhealls the
conversati on detectlon circuit 25 or there is a demand to di sconnect the
line by ON-HEERY i€ i conversatlon is intended to be conti nued, the flow

returns to step an st E\,’mé'%" t*l-? ' enoefrat h% tel 3.l1h ransm1551on

command" is transmitted to the caught ISDN line 32. Then, in:
— 10 the next step'S73, the response to this "call transmission
command" is waited. When the response to the other end of
the line is received, the flow’advancéénto étep S73 in which
a communication line is established between the telephone
which is issuing the demand.to transmit a call and the caught
15 1line so that the conversation is enabled.

-In the next step S75, the telephone charge processing
portion 7 is started so as to start the telephone char-e
counting and to make the input/output device 14 display the
telephone charge. At this time, if the demand to transmit a

20 call is made by the digital'telephone} the telephone charge
is also displayed on the display of this telephone.

Then, in the next step S76, it'is detected whether or
not there is a demand to disconnect the line due to the end
of the conversation from the conversation detection circuit -

25 or there is a demand to disconnect the line by ON-HOOK. If:
the conversation is intended to be continued, the flow

returns to step S75 in which the display of the telephone



charge is updated and so on. If it is detected that there is a demand to
di sconnect the line due to the end of he,conversatlon' the flom/advances
to step S77 in which the communi cati @82t i ne bet\wekn & 'the,tmo ‘i nes mhhc
have been engaged with each other is disconnected so that the two |ines fre
restored. Then, the communication history such as the current the other ‘end
of the Iine, conversation tine, and the tel ephone charge or the like is:
regi stered in.the engaged extension tel ephone region in 10 the

comuni caldn@h ehh%t%FﬁaE%alﬁnébsgfoﬁhe menory 5 at which the processings
are ended, an the flowreturns to step S2. At this tinme, the display of

the input/out pute deviiee abbecteaethacedhbpoet be 4idemandl eatd scommsor t he

| i ke which is arranged to be conducted before the receipt of the call. 15
As descri ket abhiowee dared tac ttvediend bf thescenbedsaenen, bdhd £lww anal og

tel ephone and the digital tel ephone are able to transmt a call to the | SDN
line and Hdvagwissctiheten 587 pobwhiéchekbghopemueioption Yineditvwssn bot h
the anal og _tel ephone and the digital 20 t el ephone are capabl e, of

r espondi ndt® @ Aings, Wideindaye bgep F‘E%QB@)W%FBM*?% ‘P@M Ii%e and the
subscriber_Jline (publjc tel ephone net As descri be

accor di ng qlc?qq{!é‘%rté?sderﬁ° |tﬁ\ﬂé’ntt|h8n twf’mgl‘i,‘ﬁﬁl afeohPEhRre DN "r‘f‘be&Peesponded

by the 25 ;oA e 2P"qs 2y Fulh"dls 30 QLOLLAL 8ha"8ndf AL IE Ndle
line, conversation time, and the telephone charge or the like
is registered in the engaged extension telephone region in

10 _the communication. history table Sb of the memory 5 at which \ﬂ)
the processings are ended, and the flow returns' to step S2.
At this time, the display of the input/output device 14 is
restored to the time indication mode or the like which is
arranged to_bg cbnducted before the receipt of éhé-call.

15 As deséribed ébove and according to this embédiment,
both the analog telephone and the digital telephone are able
to transmit a call to the ISDN line and the'subscriBEf‘line
(public telephone network).

- In addition, both the analog telephone and the digital

20 _telephone are capable of responding to a call (a demand of
call receipt) from the ISDN line and the subscriber line
(public telephone network).

As described above_and_according to the present
invention, the call from the ISDN can be responded by the -

25 analog signal I/0 terminal and digital signal I/0 terminal
connected to the ex#ension line7

Consequently, the system according to the present

1



connected to the extension |ine Cbnsequentiy, the.systen1accord|ng to the
present * C L M 'S "* -34- 'CLAIMS: 1. + A* telephqne system
connected to an I SDN and a public tel ephone netmgr& capabhé of

ac dating an 5 extension line connected to an ''analog signal
/0O te_n1na| and an extension line connected to a ‘digital signal /0O

term nal, sai d t el ephone system conpri si ng: D”m“LmnumLmlﬂmllmeans
capable of converting 10 . digital connunlcatlon
correspondi ng anal og conmuni cati on inf 2rnat|on *cohveérsi®on® néans

capable of converting anal og commini*&ati on |nfornat|on into a
correspondi ng digital comrunication information; and 15
comuni cation line control neans capable of controlling a
comuni cation |ine arranged between a |ine connected to said ISDN, a |ine
connected to said public telephone network, and said accommodat ed
extension |ines;cRAIMS: wherein calls made from said ISDN and
sai d public teteptionmeTetwork can be responded to by both said anal og
signal I/Otermnal and said digital signal 1/Otermnal which are
connected to said .

1. A telephone system connected to an ISDN and a

public telephone network capable of accommodating an
5 extension line connected to an analog signal I/O

terminal and an extension line connected to a digital

— signal I1/0 terminal, said telephone system
- comprising:
D/A ~ conversion means capable of converting
10 digital communication information into a corresponding
" analog communication information;

“A/D conversion means capable of converting
analog communication information into a corresponding
digifal communication information; and ' .-

15 communication line conﬁrol means capable of
U controlling a communication line arranged between a

line connected to said ISDN, a line connected to said
public telephone network, and said accommodated
extension lines;

20 - -wherein calls made from said ISDN and said
public telephdne network can be responded to by both
'said analog signal I/O terminal and said digital

signal I/0 terminal which are connected to said



- 35 - extensi

said D/A con
said *+ AD c

N [
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on lines, through use of said ;Yﬁdgqnyefstbn means and A/ D
conver si on neans. 2. A tel ephone systeem according to ¢claimi1!'* wherein 5

versi on neans conprises first ahd second YA converters
onver si on means conprises first and second A/ D convert

and wherein said first DJA converter and said m“ﬂmm il mtr are
actuated only when a communi cati on between sai - "85 gnal
rs

t er m nal and
converts said

converts said aRabAdidd 1 ineW|TURIHEANIG

signal 1/Oter

said ISDN is established, said fi

't/ 0

A converter

digital communicatiQn gspformation fromsaid ISDN into said
correspondi ng anal og conmuni cation information and said first A/D converter

mnal into said corresponding digital comrunication

gt FRE RN /20 BdrRi s S 09

i nformati on whpeahy andaln/Of rconwadsd drSheayan be responded to by the
I/O termnal connected to said extension lines. 20 3. A

anal og signa

t el ephone system according to claim 1
for notifying a caller of a fact that said cal

signal 1/Oter
term nal which

10

@i.nal Pakelephonwisyaten aggarding de $lpim 1/ Owerein

further conprising notifying neans
i s responded by said anal og

Is responding to said call of a fact that the subject
call isSmade b?aééidQAHIQQMﬂﬂﬁﬁﬁkﬂﬂlmeans comprises first and second

D/A converters and said A/D conversion means
comprises first and second A/D converters and wherein

said first D/A converter and said first A/D converter

are actuated only when a communication between said

analog sigral 1I/0 terminal and said ISDN is
established, said first D/A converter converts said

digital communication information from said ISDN into

*said corresponding analog communication information

15

and said first A/D converter converts said analog

communication information from said analog signal I/0

terminal into said corresponding digital commuffi®dtion

information whereby a call from said ISDN can be

~responded to by the analog signal I/O terminal

20

connected to said extension lines..

3. A telephone system according to claim 1  further

‘comprising notifying means for notifying a caller of a

25

fact that said call is responded by said analog signal
I/0 terminal and also notifying said analog signal I/O
terminal which is responding to said call of a fact

that the subject call is made by said ISDN when a call



36 demand fromsaid ISDN i,s responded by saidijanakog‘sighdl,llo
~termnal. 4. A tel ephone syégenlacéording to claim 3, wherein'5

~ said notifying neans further notifies adglilgggL_§gLng§anfornation
obt*rknabl e fromsaid ISDN to extension |ines connected to said digital
signak 1/O terminal other than said responding t ' H““r“mmm
thus-notified additional service information i4““““mu\ be
transnitted and stored at a-digital |/Otermnal corfnettel td said
extension line. 5. A tel ephone s¥§&9n1according.to claim1l further
conpri sing col | ection means for— " 'col l ecting a 15 communi cati on
history and stqgméed "Bpom Q1dSiSpPNNgigai despofABHN BP | 8Rid hahkd!

col | ected by said collection neans. 6. A tel ephone system accordi ng

toclaiml furtheigdl I/0ceepminabg neans for at |east outputting a cal
demand to a connected extension |ine which is specified by additional

service information obtainable fromsaid | SDN when a call demand is

further nade by said | SDN. 25 7. A tel ephone system connected to an

| SDN and a - 4, A telephone system according to claim 3, wherein
] said notifying means further notifies additional

service information obtainable from said ISDN to

extension lines connected to said digital signal 1I/0

terminal other than said responding terminal, and the

o ‘thus-notified additional service information is able
10 to be transmitted and stored at a digital I/0 terminal

connected to said extension line.

5. A telephone system-accofding to claim 1 further
comprising: collection means for collecting a
15 - communication history and storage means for storing
said communication history collected by ¥said

collection means.

6. A telephone system according to claim 1 further

20 comprising ﬁeans for at least outputting a call demand
to a connected extension line which is specified by
additional service information obtainable from said
ISDN when a call demand is further made by said -
ISDN.

25

7. A telephone system connected to an ISDN and a



* C L M S * public tel ephone network caﬁgﬁlé pffacconnndating an
extension |ine connected to an analog signal /O teri nal an n extensiogﬁ
| i ne connected to a digital signal /0O * ) sai d t el ephone

na .
system 5 conprising: D/A conversion nea “ﬁﬂLﬁu verting o
digital comunication information into a cqrxg“iﬁ 8Y communi cati on
i nformation; A/ D conversi on means capabl e of congertint 10 - analog -

comuni cation information into a corresponding digital conmunication

i nformation; and communi cati on Iinngpntrol means capable of controlling a
comuni cation line arranged between-a’line connected to said ISDN, a |ine
connected to SRiEhile® teldphbhé hELAEHRNEapaBLEOGE acébfimodadiflg an
accommodat ed extension |ines, wherein said comunication |ine control neans
control s call sexmsiesionm snéd eoahegtedgntdb | &N tanalagl signalai @/0l SDN
and said public telephone 20 network, and calls nade from said -
digital signatermifalerandadn extesaidn l15DB candecteaddtopabdigitadl ephone

net wor k, through use of said D/A conversion neans and A/ D conversi on neans.
[err] signal I/0 terminal, said . telephone system

5 comprising:
D/A conversion means  capable of converting
“digital communicétion-information-into a corresponding
analog communication information; -
A/D conversion means capable of converting v/
10 analo% communication information into a corresponding
digital communication infoimation;.and
communication 1line control means capable of
controlling a communica;ion line arranged between a:
line connected to said'ISDN,_a line connected to said
15 public ‘telephone network and said accommodated
extension lines, : : _ | : .
wherein said communication line control means
controls calls madé from said analog signal 1I/0O
terminal to said ISDN and said 'public' telephone
20 . network, and calls made from said digital signal 1I/O
‘terminal to said 'ISDN and said" public telephone
network, through use of said D/A conversion means and

A/D conversion means. : o -
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8. A tel ephone system according to claim7, mhereln mhen analog si gnal
|/ O terminal communicates with said: ISDN sald digital commun

information fromsaid | SDN i,s converte to a correspond
comFuni cati on i nformati on by said DA ersion neans so w mmm"m,”m
transmtted to said analog signal I/Otermnal, while said an R
comuni cation information fromsaid analog signal |/O term nal |s converted
into a correspondi ng digital - -conmunication information by said A/D
conversion nmeans, and when said digital signal 1/O term nal commnicates
with said public telrephone network,  [err] said anal og comruni cation
information fromsaid public tel ephone network is converted into a
correspondi ng digital comunication information by said A/ D convergfon
means so as to be-.transmitted to said digital signal I/Oternminal/ while 5
said digital communication information fromsaid digital signa1/0O

termnal is converted into a correspondi ng anal og comuni cat j0n i nformation
by said D/A conversion neans so as to be transmtted to sajd public

t el ephone network. 9. A telephone system according to eijfier preceding
~claim7 or 10 claim@8 further conprising charging nea for performng a
predeterm ned chargi ng processing when a call fromsgfd public tel ephone
network is responded. 10. A tel ephone system accorgfng to any one of the
preceding clains 7 to 9 further conprising notifyfng neans for notifying a
caller of a fact 15 that said call is respondgd by said.analog signal /0O

o
—)
8. .A telephone system according to claim 7, wherein when
&J, analog signal I/0 terminal communicates with said ISDN, said

-digital communication information from said ISDN is converted
into a corresponding analog communication information by said
D/A conversion means so as to be transmitted to said analog
signal I/0 terminal, while said analog communication
information from said analog signal I/O terminal is converted -
into a corresponding digital communication information by
said A/D conversion means, and when said digital signal I/O

terminal communicates with said public telephone network,



termnal and al so notifying said anal og signaff'/o teruiudi mhich IS

responding to said call that the subject call SDN when a
call receipt demand fromsaid | SDN i s _respond signal 11O
terminal. 20 11. A tel ephone systéﬁfhccordln erein sai ta

notifying means further notifies additional service |nfornat|on obt ai nabl e
fromsaid | SDN to extension |ines connected to said digital signal 1/0
term nal other than said termnal which is responding to said call, and the
thus- 25 nqtified additional servi.ce infot nat n IS a to be transnitted
and st or 818t 232 @O CREMUEGTREILE 1P °§8?81852t T o7+ n%“

C I e t of the
preced|n&e%ﬁ§¥%§e7n?5wf%%furt %V%gﬁgguéﬁﬁé %g%$€€§gé%&%%§%§§g% 8%gllect|ng
a communig, aacglt%wx g%%étt%%%yﬁeaqa R?b é&@&épglé@'ﬂe&&w'&@t on
hi story collected by sal | ecti on means. . A tel ephone system

accor di ngdf %eawaa%ﬁfcebhetoprs%qadaagltahasmgnzlt@/dZtéuﬁimI GRPLE Si Ng
nmeans for at |east outputting a demand of receipt to a connect ed extension.

l'i ne swi ¢aiids aiadall ednimunddditiopndnisemndtéoni pfomneai®dnadpieanabl e from:
said | SDN when a demand of call receipt is further made by said | SDN. 14. A
t el ephoneigystle /Consrmictadd iad apineeraed antangedot vespendieg sabsiagtial |y
as descri bed hereinbefore with reference to and as shown in the
acconpanywompuarisgitign information by said D/A conversion means so as

to be transmitted to said public telephone network.

9. A telephone swyxmlaxxmﬂhmytoeﬁxher preceding claim 7 or

10  claim 8 further oamxﬁsingwﬂmmgim;neans.ﬂm:gefﬂmmﬁng a predetermined /
charging processing when a call from said public¢ 'telephone |
network is"responded.

1Oo A telephone system acéording to any one of the preceding claims
7 to 9 further cawrising notifying means for noti ﬁpngzaca;kx'ofaifact

15 that said call is responded by said analog signal I/0
terminal and also notifying said analog signal_I/O terminal
which is responding to said call that the éﬁbject cafi;is
made by said ISDN when a call receipt demand from said ISDN
is responded by said analog signal I/0 terminal.

20 11. A telephone system according to claim 10, wherein said
notifying means further notifies additional serviceﬁ“'
informatioh obtainable from said ISDN to extension lines
connected to said digital signal I/O terminal other than said
terminal which is responding to said call, and the thus- -

25 notified additional service information is able to be
transmitted and stored at a terminal connected to said

extension line.:
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12. ‘A teleohone system according to any one of the preceding

claims 7 to 11 further comorising cnllection means for collecting a
cammnication history and storage means for storing said communication
history collected by said collection means.

13. A telephone system according to any one of the preceding. claims

7 to 12 further comprising means for at least outputting a demand of receipt
to a connected extension line which is specified by '
additional service information obtainable from said ISDN when

a demand of call receipt is further made by said ISDN.

14. A telephone system constructed adapted and arranged
to operate substantially as described hereinbefore with

reference to and as shown in the accompanying drawings.




