TELEPHONE EXCHANGE el pSHEEE HASIBEENMt i on rel ates to
t el ephone exchanges and nore parti qul ar REPLACEDt 0 audi bl e signals to be
transmtted by the exchange to a s 1 ' i ndicate 5 exchange or

network conditions, e.g. that dialling is possible and to indicate an

attenpt to e%&?.;m a desired connection. US fed/6hdeodr0p10, 349
descri bes a systemin which advertising or another type of nessage may
be routed to the line of a subscriber naking a call during the peri ods

i n-which call progress signals such as dial tone would normally be present.
10 In US Patent 4,941 ’1§ﬁaﬁiﬁ4ﬂgﬁxﬁﬁﬁé§? nmessage may be routed
to the line of a calling subscr that a call to a
particul ar called subscriber line is unsuccessful, the information

message having been sglected or recorded h ticular call.e
subsari ber. “fhe PrEsang I'"r‘l'gf'tl'%nn%??ﬁﬁsaf)%tr? ephione eS‘E ﬁﬁggﬂ %593"537 Bgﬂ%@aﬂy
descri bes a t el apadible signatatd bé trapsmiyteddy tha exdéhiaoge to g subscriise lide do indicate

a port 1 onof 5 Pxgtands 8 hebfh Cotionk . i SUERELE caShig SR B rcia B | 07

particul ar. attempt to estaliiisip aidesitedogomhectian. on GB 2, 206, 265 descri bes a
t el ephone toll servicg in. | C i scri ber may elect to hear
adverti sement nessagegeﬁm'?%t%%‘\'@e Esgf’?t %lhetp?)& gﬁtgig ‘f"é'&"?ﬂ%%&’??’ﬂ%‘ °+ Pne is
bei ng est abl i shtalephone exthange tampasingower call tariff. Call processi ng

oy be suspended at (G cibleShedhe' 6k, G SAB0Es ikl JSLELARL fheCT TN

adverti senent nessage ordrng ne ‘aspe t he

present invelion there iconpeated tethecexchanges bspine losatiorctoa cgrtainingps cadeng: 25

_(a) store neans having, for,. .Of rall f subscriber |ines
connected to the exchangev,vg{g '§€’§$€8¥8§3H §Rﬂ’%§‘¥8€ u[diﬁ fﬁuﬁﬁesa code

word identifying one ibf acontrol meansyresporsivdito an@fif-isok condition of a subscribd?)

control neans responsive to_an off-hogk condition of subscri ber

line to interrogate the c‘-!?Frtgé'mmﬁﬁ%ﬁB%esf’m%ﬂmjﬂ?#‘f’ﬂ aPSS?é""t’%“QSO

t he subscriber |ine the cthesassoriben ling thadpoespondiog addio soutce td indichte that

dialling is ssi bl e; means operable in response to

assigned dialled signals ) . Subscriber line to
change the code word {ch tmeanspnesabimindPsRPNSE 3 essigned dialled signals from a

subscriber line 10 change the code word in the corresponding store

dialling is possible)

location so as to change the audio source to be selected for
subsequent off-hook conditions of that subscriber without otherwise
20 ' changing the response of the exchange to that subscriber.

According to another aspect of the invention there is provided a telephone

exchange having:

{a} store means having, for each of a plurality of subscriber jines
connected to the exchange, a store location for containing a code

25 word identifying one of a plurality of audio sources;

(b) control means operable to recognise a condition relating to the
routing of a call from a subscriber line connected to the exchange to
another subscriber line to which a call is to be made and in response
thereto to i;\terrogate the store means corresponding to the calling

30 subscriber line and to route to the calling subscriber line the audio
source identified by the code word therein;

(c) means operable in response to assigned dialled signals from a
subscriber line to change the code word in the corresponding store
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la | ocation so as to change the audi o source to be

.selected for subsequent of f-hook conditions of that
subscri ber w thout otherw se changi ng the response of
t he exchange to that subscriber. Accordi ng to anot her aspect

of the inventggg, ,ﬂgﬁre is provided a tel ephone 5 exchange PemGB501709
(a) store neans having, for each of a plurality of subscriber |ines
connected to the exchange, a store |ocation2for containing a code
word identifying one of a plurality of audi o sources; (b)

control neans operabl e toio&%?o%gs 'a%%o%hgrgg%c%L 'agﬂio sghl%teltpgegglaatgs far0

routing of a call froma s he "exchange to
anot her subscriber |ine tsubsedquent wlkmmutsb‘mhﬂIGSUMMQnd in response

Subscr ber | e and t8 § e SrifRRanf e, SRRAE Sdils oy oHiafif olicifipg the
source identifi esgteipy frdra thedealling Gubseeiberi line hf5dra|led digits dozrespomdimasto the
I s from

bl t ] ed
cUbser ber 11 o RBSaREI e CHEMEIAoALP e B Pifde 38,98 108 g dipethe sid
PCT/ GB96/ 01709 M&Y&{)Hﬁﬁ’glthe storage of the dialled digits, and the control means are further 2
I ti t di
subsequent cal | BYPRRpFC potE BBrmisr of Sundis ot the fldio spuree o she
arrangenment t heeaiet presenceas ahsencepefr abtagle cadcepi/ nigjecth ssignal  froec ehe tcallingm
th | bscri | i | | 5
sugsg?| blapgl fﬁegﬁ%s'cmﬁélréw'eg?bcrghagé e s?(ﬂg&’dﬂh%fdﬁﬂé Fq'zs?&ﬂ{gh%goé al #ng digits,
t he said 1@ondi t i oln &dunbert éspestt theaigeerdiont provideslal wibptiong exchangel haviag

cont rol neans augfuihdisl operab@AiAhG thd fichiBE HBASE shiskchl 1he o bk Ains”

signal s fromthe audi o sou presence or Sence
coded accept/ réqrebesettgaabﬁfmdltthe cel!ﬂds’ubgcriberllwbscrl ber line, to

rel ease the stored di @I | edqdictid So RS °§@;‘é'3‘]ﬂ?&@g‘oﬁ“‘;’ ha éﬁ] sighi source to

In a further aspect the invention provi one exchande havi
control neans operable folaqkmw{qdcm@cmetempﬁm@m a subscriber line of

dialled digiyg  fOfiytNGoSEid B thP eBbhahoR i tied olei sliRdribei D! bDinal

i ne: (i) route to th i ng subscri |ne an au
signal source to '"STfuctmg it tcatthm/\/freengepnhee@r'pemmcurrﬁ@ i thet eatled

subscriber line;
{iii) to recognise a network condition corresponding to the successful
routing of a call from the calling subscriber line to the called
20 subscriber line and thereupon, in response to the termination of
signals from the audio source or the earlier presence or absence of
a coded accept/ reject signal from the calling subscriber line, to
send to the exchange of the called subscriber line a signal to
release the application of ringing current to the called subscriber
25 line.
Some embodiments of the invention will now be described, by way of -
example, with reference to the accompanying drawings, in which,
Figure 1 shows a digital local exchange,
Figure 2 shows the construction of a digital concentrator,
30 Figures 3 to 7 are flow charts showing the operation of the control unit 13
of Figure 2 for each of ihe following embodiments:
Figure 3 - substitution of 'dial’ tone with a subscriber-selectable audio

source;




15 (it) to send to the exchange of the called subscriber line a
:signal instructing it to refrain fromapplying ringing
current to the called subscri ber |ine;

(iii) to recognise a network condition corresponding to the successful
routi ng of a wolehedstom the calling subscriber line to the cRCT/GHIGANT09
subscriber line and thereupon, in response to the ternination of

signals fromthe audi o source or the earlieB presence or absence of

a. coded accept/ reject signal fromthe calling subscriber line, to

send to the exchange giub . Gald &lsBUSTH PRking! Be ditl H@lechibr-spisctable

rel ease the applicatio ringing current t he ca scm

| i ne. aﬂﬁosmmneenbodlnents of the invention wll nom/be descri bed,
by way of exanpl in

whi o ?%M‘htsh 5‘5‘&% Eﬁﬁ‘sghgelrtsgﬁcf&&p{ﬂa?d 'Xn}}dggggérﬁé% White

Fi gure 2 shows witbheldingidialied digitsof a di gital concentrator,

Figures 3 to g are flg rﬁ*@ﬁtéﬁ%?%ﬁ%@%&aﬁ féémmnohh&n%%{p% ”“'t L5

of Fegure 2 for each o the
substitution of W"bhdﬂhgtd!ﬂﬂedﬂath- wnbmmme-eiacw tocselgst edditionap audio source
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PCT/ GB96/ 01709 information linked to the initial audio announcement 3

Figure 4 - basic subdfigurai? oplaying a subgeriber-selestable;pudip gnnouncement while

subscri ber - sel e%ﬁﬁ&lﬁ‘ ng rmgﬁ:ﬁcﬂuﬂeﬁﬂér&@aned sybscriber's linef 1 JUr € 5 - playing a
subscri ber-sel ecta audi o announcenent whil e w t hhol di ng di al | ed

digits; 5 10 Fi oReferripg to 5}9&;@ hop digital switch Jels shawe pritthsanngetipng 2 to
Faet Tty o sel Suer such dlohBRfs enfifer ik bthefgdh i toliohllod Aol W .

facility to sel ect a t1ona
audi o announcemsphnections 3 via dlgltal Fonpentratprs. 4 (Andy ifidgsiced; néraeteicopsentratars Bhb| e

audi o announcer‘rgglgngﬁydeesubscﬁby w% ding ringing current to a called

subscriber's line ] rrlng to Figure 1, a digital switch 1 is
shown with connect i onfdggretZ,shows thesubscsl eereiémng%@%Fm# pumper afisubscsibanges

of a tel ephogg MRd Wdhdies 2 Within a dighalEsriceMstor’a Ydath Bihg H&hneepﬁeﬁ%g%am 4
(and, if desired, renote concentrators 5) t o anal ogue subscri | I'nes

6. °P"‘§1’Ur’@e“£'°§'h Sire a4 Wirg copyessipn and aalegyediqriligitab and gjgisaltenper
of subscriber 1ankibglR cOMIEHES. Eath lifd Modulél7Hak Al digitdl Pt BRd Blitpds coPR6dted | NE

module 7 i ncl udi ngner lzfng nnr%ber of digital switches 8, 9. Outgoing signals from a switch 8 pass
via a tone injection unit 10 and thence to the digital switch 1. At this point also
20 are connected receivers 11 for tone {DTMF) signalling. Similarly incoming signals
pass from the switch 1 via a tone injection circuit 12. All these units 7-12 are
connected to a concentrator contrel unit 13 in the form of a stored-program
controlled processor.
When a subscriber goes “off-hook”, this is recognised by the line module 7
25 which triggers processes in the control unit 13 to route connections via the
switches 8, 9 and to allocate one of the DTMF detectors 11 to recognise “dialling”
by the subscriber. The fact that the subscriber is able to dial out is indicated to
the subscriber by the control unit 13 enabling the passége of dial tone from a tone
generator 14 via a switch 15 and tone injection unit 12.
30 The exchange, as thus far described, is conventional, as is the exchange’s
response to detection of normal dialling.
The exchange differs from conventional exchanges in the provision of
substitute audio sources providing signals, for example:



current injection, 2 wire to 4 wire conversion and anal ogue-to-digital and

~-digital-to- anal ogue converters. Each line nodule 7 has a digital input
and out put connected to one of a nunmber of. digital switches 8, 9.
Qut goi ng signals froma switch 8 pass via a tone injection unit 10 and

thence to thgyglbmsbal switch 1. At this point also 20 are PCHGBSOEM?
receivers 11 for tone (DTMF) signaling. Simlarly incomng signals

pass fromthe switch 1 via a tone injection4ircujit 12. Al these units
7-12 are connected to a concentrator control unit 13 in the formof a
st or ed- program control |l ed processor. When a subscri ber
goes "of f-hook", this is recognised by the |ine nodule 7 25 which triggers
processes i n the contUoit 16ria salfce of masit e connections via the SW t ches
8, 9 and to allocate f the DT etectors 11 to recognise "dialling"
by the subscri ber. Th@'qifal?t'a[?'?g'fcet%@egﬂég‘iﬁ\ﬁ%r Is able to dial out is _
indicated to t heUniui8crwéathertipfotrinationont rol unit 13 enabling the
passage of digl tone froma tone generator 14 via a switch 15 and tone
injection unit 12. 30 The exchange, as thus far described, is
conventional, as is tAaviiehateye o audio sourespisd eotirse ghosstisie,| such @b lovar mal

di al l'i ng. . . The ex nae.differs. fr onventional exchanges in
t he provision oi’"fomamgl'ﬂgf'i frﬁ}ug’sgﬁdﬁr)oagga r'c':’gsa%g%ag i"&‘?ﬂ‘? m?m%gn a'f‘gg"
exanpl e: forth\O 97/ 04574
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Unit 16 - a source of omfé surees, for example bt ng?v-'d"ép Qﬁﬁut?éedo?'a'rtgﬁ%?‘a%aenews
Unit 18 - weaOherovideiaorimdicaia a particular state of thé subsériber e cfoy exdmpslel chao call-
sources is of cgg’g&gdigé)%siinlgl"% + such as | ocal i nformation |lines, "what's
on" broadcasting appeal s, produict information and so forth.

Ot her sources, for exBmill beappreciatedihet altiofrhesansmrcasmenc wimbvidoaesoundy be
10 provided to indi ' : Lbar, L I8
oxanpl o that - cal' et i pls@l bt Bpor? ifip Bp e bt R,V e Vipfargh's
appr eci at ed t hatrespiohseofo arhe#é-hoglk genditiorser ve t o provi de a sound whi ch

the subscribgg hears W&Herpljhg{(ﬁ@%uﬁgcrtyeﬁmg i t@@gtn\nﬂaaﬁ%&m is & b flard, the

exchange' s response to an of OK con
concentrator module 4 includes a store 20 containing a storage location for each

subscriber line, so that a code number stored therein can be interrogated by the
control unit 13 to identify the subscriber’s current preference. It is envisaged that
the subscriber may change his/her chosen preference at any time by keying a

20 special code (e.g. *1, *2 etc.) which is received by the DTMF detector 11 and
recognised by the control unit 13 which then writes the corresponding code
number into the relevant location of the store 20. Next time the subscriber goes
off hook, the new code number is present in the store 20 and the new preference
is provided. '

25 It is important to note that the changing of code numbers in the store 20
serves only to select the desired dialling tone or substitute, and does not otherwise
affect the service provided by the exchange to the subscriber.

With additional reference to Figure 3, the operation of the control unit 13
will now be described in more detail for the case of a subscriber going off hook, in

30 which it is assumed that the code numbers entered in the store 20 are the
numbers 14 and 16 to 18 used in Figure 2.

Following detection of the subscriber's off hook condition by line module 7
and allocation of a concentrator switch and DTMF equipment, a check is made to



15 In order that the subscriber may sel ect which source is to be
sheard, the concentrator nodule 4 includes a store 20 containing a
storage |l ocation for each subscriber line, so that a code nunber stored
therein can be interrogated by the control unit 13 to identify the
subscri ber' s woofsusis preference. It is envisaged that t PET/GBASHLIY ber
may change hi s/ her chosen preference at any tinme by keying a 20 speci al
code (e.g. * 1, 2 etc.) which is received by the DTMF detector 11 and
recogni sed by the control unit 13 which then wites the correspondi ng code
nunber into the rel evant Iocati?n of the store I me the subscri ber

0. Next t
goes of f hoBwtermine whether sall faryaing is §°‘f5‘faé%ﬁ’f that S)E(’H?'@P'E')’f inerff s9nd t he

new preference interriptedddigMofle dnit A9 is selected bivd the dudieodourdeirolied ot t hat the
changi ng of code .nunbers in the store to select the

20 . serves I ect

desi ped di al | | ngPeERer3fe Lo utiioh A5and. e teRsiBieRtAmib] frdf FplbBrwardings B%; ¢ he
service provi degectivatdd) theesHtr ghit 18 rbdts ths! BSMtenta®F the subscriber's storagll t N

addi ti onal rg%e@%nce to Flﬁ&lilr% 3, the opera@_on of the control unit 13

wi | 1 +now be d®s!OePBRAINthe §iAre 20and splepts the Audi saurce pnit ideptiied therein. dbisng of f
hook, in 30 whi mayibk thé nomsal dRl tondainit! 11PorCendef Ik EWstitURe b6di6 dolrbes, BRitst Or €
20 are the 1&3&‘93;%14 and. 16 .to 18 used i.n Fi

t

Fol | owi ng det ec & seleqrad audip spurce i rouied 4R t%%%%ﬁi%%ﬁ Viathe switch 38y e 7

and al | ocati on aiid theaone injéctaniari2swi t ch and DTMF equi pnent, a check is nade

}DCC)T/ GR96/ 017\6\8 971 045|7h% allocated DTMF equipment monitors the subscriber's tine5\‘or any

det er mi ne whed hikeyedalumblep bresdé Whild thealtio\solied plays. I BalbsitieCduddayouce! | NE.
I f so, i nt e;rupt ed %al ég},n,e unit 19 is selected, and the audi o source
routed to the _'°'“s‘fﬂ?§c1 ®el P'éhisrﬂa\g'\)ﬂ betpredstestian of 8 Qidfesipploptheuni ¢ 12.
I'f call forwarditetiSer#Qine, the disittoNellfif 14 WiIlLbE Silédt8d ahd tifal tbRe PRPES Wk
contents of the stsctl be'\r' s,stQra ocation in . the store ZOéDa_]F

e

t e 51 (
sol eot's the audfi3 OB j&.seleried. 3 WRRDHT PRRTRteR It tbe forms way untll pisher s
nor mal di al t oneigh#liis détécratl otvihe @hbschiBerssiiretorithé timawtt exping) inaRe lattelr tase

16 to 18. Thegsel.ec audi.a,source is,.routed t he, subscri ber via the
switch 15 ¥ and (fahgaq‘e{)"%g “l"'rllﬁ’glc{?mu%alt?d é‘ﬁ. e Conked) UI’EI 13, The al | ocat ed .DTMF
equi pnment noni tors t Hetectiscof DEMF dndicates dither thay tHeOsubkeribed hasibégen diallingode
whil e the audi 0,50 ' L0, . fr nits
16 1o 18t i ShAT N By Bdnohdodh bl Fiuskiir. & 1HiCs ST Soue i opipg Belibd
subscri ber' s |i neghdnge the edntentseof @arstdragel logatidn. Detestibe of DA NIl dmmediswmiye

B e et et B 88 By il bageg Lo, 1 102, o)
the time-out2@xpi res, ifitie suhsctibertdials thesspedialcode 180T ahé contral wpit 13 will play a
term nated by tRgpGRRbGMYeméRt, liistirg the available audio sources and the corresponding

codes to be entered. Entry of a valid code will update the subscriber’s storage

location in the store 20 to indicate the new preference and an announcement will

be played to confirm the identity of the selected audio source. Dial tone from unit

25 14 will then be played until the subscriber either enters another special code or

dials a telephone number or until the time-out expires.

In another embodiment of the invention, an alternative subscriber-
selectabie audio source may be played after dialling the number of the intended
called subscriber rather than before, i.e. an alternative to ringing tone. Ina

30 conventional arrangement, dialied digits for setting up a telephone call are routed
via the switch 1 and the network to the called subscriber’s exchange (or, for a call’
to a subscriber on the same exchange, to the switch 1). When the calied
exchange has succeeded in establishing a connection and applied ringing current to



Detection of DTMF indicates either ‘that the subscriber has begun dialling
.fhe nunber of an intended called subscriber, or that a special code is

bei ng dialled to change the contents of a storage |ocation. Detection
of DTMF will inmediately suspend the playing of the currently selected
audi o source.‘&@(}m 574 I f the subscriber dials the special pcostesédifds, t he
control wunit f play a hel p announcenent, listing the avail able
audi o sources and the correspondi ng coges to be entered. Entry of a
valid code will update the subscri ber's storage | ocation in the store

Lo conifrm the I DERARBIBAE 168 & A0EA" 10810 SOt FLine s aotios SxcheDiR i .

25 14 will then \h&r@uweainmnﬁmt 138 leauswesligiectionaot rmghbedsneeﬂi msunpaﬁ&mem 12.
speci al code or ﬂ]ﬁ' s.a tel e hone, nunber or unti

expi r es. oD veRRIb A AT e SHESH 9B o apic 5ignal to

al ternative subskdi¢dt i'mgmg . sééﬂtéﬂ?bﬁme&owdl m\swm% mycm RV rkiver
dlalllngthe gunber of su SC“R .rather than

before, i. sgpices RgthweraF H’@q'ﬂ%t‘l'ﬁhg:" "F‘Hs"é’ o5 P4 {BANREVFINGn Jihe current

arr angerrent , di adeieedo.disghasmé@ by @&t @ﬂarw)maa §10+eCTB @R a0a¢dtion6r édeH! ed
via the switch nd, the network to the c | |l ed subscriber’'s exchange (o

for a call sf“ scribef,pnalogoys to Hie stare ?soa faéiéﬁ!{\q e’m'Fd“‘Ph%b%WaFc fr g-)e

When the call ed funcuonemlumgerebm SndCZE ik be perfornivdl bysdiiotdted afcaBdeat i ON

g?:(-lj- / ?ﬁgg; 827(r)lgnggengraf ng{agsne store in the control \Lll\rl\?t %g/itosgl?l?ll 6 t he

cal Ihed subscn'obers I Ih Operadtion of giwédhtlbhhﬁtﬂaﬁﬁ tH&G@kirdtﬁ:s’tif%FQISi Giodd ih tBe
T 1 on e SPAbEl. NBed  SS S e Booily € VR 05 o

thelnjectlonu %t one

substi tution, amuasuiiher,shygmlngtme of a 1umieucﬁmf speisl ngdesstcsstercthedoﬁtynﬁsm
control unit 13 via a %II h 1fr rces
ko

| t
(conventional r |'}ﬁg? n'ber °'2 Wu °'8§% ?aém%h?rg eﬁed')ce f"?'h%nec?frtpﬁnt
selection is i nchudmtsmirdyp 22 o ts be payed follawdrigodiallingbof the helepiione akumber 6Dr
each subggri 0 ' < I.nql. ore m ght
be used; or tﬁ % tR@ e d qu%h:s 0 crh%g ﬁeqﬁe?sg%éﬁed‘t%td?ﬁ%%tegg%&pl% "8t ired by
al | ocated areas Fusiura3 mav be fusthel apangedde inclusiecini the tistingoadithe etvailabletaudi®

itselfl. 10 sources, THe®p ﬁ&ﬁ Q'Psé?ét?tfngeauﬁ Woluftle dﬁﬁk b2k 2'2 o{\bgessﬁer dxall

circunstances iS shown I n art of Figure
4 that the opportheghiiag subseribgys gumbeior t he subscri ber, by dial I i ng one

of a further set of spegiadvarfde s tﬁ@sﬁrbfe@fer&&?ofﬁﬁrarﬁ'%ﬁ? Qubstltutadﬂ'cﬁes le&er

store location in the store 25 to indicate a pref or one of
audi o sour ce202aboye jaithat theirallipp gybscriper hears ﬂ'g chpsan gound for anhesq bhe ph@ne

number of 15 't ri‘n’akésp“lfo? W&Hﬁé‘kh&‘énﬁ&%%&@ﬁf It Pﬂhﬁrﬁb@' theréfofe) BS-%F%B??] of thge

di scussed with reference ur e |y er arranged
in the |isting cPlfay bg, delibgiarely ggjayqy to allow the caller to hear a deslrad message. This

could be achieved either by buffering the dialled digits at the originating exchange
{e.g. in a buffer 26), or by allowing continuation of the call set up process up to
25 the point where the called exchange has verified that the called subscriber line is
available to accept the cali, whereupon the remote exchange awaits clearance
before sending ringing current to the calied line.
in order to avoid delaying urgent or emergency calis, it is highly desirable
not only that the calling subscriber should be abie to override this delay, but that
30 the called subscriber should not be inhibited from making or receiving other calls
while a first calling subscriber is listening to a substitute announcement before
proceeding to call completion.



sources, the option of selecting audio source units 22 to 24 for use after
-dialling of the call ed subscriber's nunber. A

di sadvant age of the sinple version of ringing tone substitution described
20 above is that the calling subscriber hears the chosen sound for only so
long as it vw)fhggﬂs for the called subscriber to answer. pch/guestrne ed,
therefore, conpletion of the call may be deliberately delayed to all ow
the caller to hear a desired nessage. This coul d be achi eved either by
buffering the dialled digits at the origina?ing exchange (e.g. in a
buffer 26), or by allow ng continuation of the call set up process up to 25
the poi nt where the cHiusedcaordingitogeyetanother embedimentief thaénveatiors foswhisbr i ber
line is 2V el GRtafioh b ¥ Edbtrol B §31d shollHEHFRAE's! EHR drilRbifig ¥ Nange
awai ts cl earance be ore sending ringing current to the ca P& 1 ne.

I n oy der to avosusperdeg\within ihejcallingcrubscribeq e nuginating exchangeiadten dighiing the

desi r abl t - .
over 1 de this doenpan Kbt of alintefiadd Efid SRRCHL e HAAED High oo Fybtirea

i nhibited frdn Mekbuffer@6 whiecsrvbudip sauies isqidvied. The audighgdueceds selestedcal | i ng
subscriber is | é@éo?&iﬁé‘ﬁb iHe c%n%@%éo&é% RERARATSPIRE balltfy QbScriber's RS QiR N9

to call conpletio
PCT/ GB96/ 01709 the store 25, from the available audio source units 22 or 23 shown inFigure 2 for

Thus, accordi ng%ﬁ@eﬁrﬂ:ﬁé AR 1o %f@.i?g'sﬁs br Btreiin mwa ftrSH c
the operation of the control unit 'S s own I n gure roce55|ng
i s suspendednil B ipadsithe sukscribers storiedeation in ﬁ‘e(ﬁt?fglﬁaifl gcemnan-@aé after
dialling theig audiebsRBONR Qﬁ@ﬁuﬁxcﬁeda{g\er%@ BG!Z& V\ﬁﬁigkt@@ﬂﬁﬁp dsBgr. the

fe e an au source is

dialled digits belg‘g buffered In a
pl ayed. The audiremediztelyctoithe setwark fat the call tocprocasdmgrmally: mnmmnltrmgm a

store | ocation Eﬁ % roliféld!th e %@@g&fmﬁggﬁ@ﬁ li%tsnﬁéz:ﬂber s fild s?%&ﬁ(aﬁleza

fromthe avail a udi 0 source
this exanpl e. Atxreceiveghe calitittamps. I§ substtitute aydipfsoptcagnit|23 'amha@ed dhgi t s,

the control chifthdi ui‘:ﬁ 1%%ﬂ$o&t@?h§bﬁlﬁ& bhrRihcemerit @b &nd Qﬁﬁ&ﬁlﬁ? hhé‘vnfa*lﬁe store

25. |If the conventional 10 ‘audio source unit 22 is indicated t he

buf fered di gl? sSWitph 2p@ng dpasyipisgt unit 12.Magnvehile; theraljosated ngeke%?frw'ﬂ'he

call 1o proceedndnioPihkbubschiBECs inefdbny kéy@dHamber ol &8 vhﬁlb'iﬂe a@ai& Qé’urt:@ the
cal ling subscri ber If the called subscriber's line is availa

recei ve the cal Pla¥sIEpydio spyrce ypit 23 finishes, piavige belare detgetian °Z§ IP'EMFrﬂﬂ“Eb‘P'bd

t he cont r ol thiédbsdriberisliine, heboffbdea dryidi vaill ebamaumarfeme rﬁéiwbh«earﬁﬂlhécr i ber
line via the 15 w tch 2 and tone inject unit 12.

al | ocat ed DTMF G&t 2268pt N} H’°°eed nogratlvy BPweyre gﬁ‘b%%‘qu Wg'aﬁ ?1@"*?"’5%‘ cadg,
keyed number2or egndg” Wheh the defecteddrotRdentent will be Phrtiatell fsudpended Sl fiee

unit 23 fi Ini Sh'eﬁ'@m‘fﬁ' tgmt?efore &‘et ectL of a DTMF signal on t he
subscriber'.s |ifi% $aspd e dTeF‘g be rel eased to the network and
t he A variation on this embodlment is described with reference to Figure 6, in
which the control unit 13 is arranged to allow a calling subscriber to listen to a two
part announcement,.the second_part being selected following the entry of a special
25 code. In this example, the audio source unit 24 (advertising) of Figure 2 provides a
two part announcement. Whilst the first part of the announcement plays, the
allocated DTMF detector monitors the subscriber's line for any keyed humber or
code. Dialing a "#" will immediately abort the announcement and release the
dialled digits to the network for the call to proceed normally. Otherwise, the first
30 part of the announcement prompts the subscriber to enter a code, “*7" for
- instance, if he or she wishes to hear further advertising. For example, “Bloggs
Foodstores offer you § pence off the cost of this call. Press *7 to accept and
hear details of this week's grocery offers”. If the user keys "*7" then source 24



call attenmpt will proceed normally. However, if the subscriber dials a
.special code, 20 e.g. "#", then the selected announcenent wll be

i mmedi at el y suspended and t he dialled digits rel eased to the network.
A variation on this enbodinment is described with reference to Figure 6, in
which the conjubQhpsht 13 is arranged to allow a calling sulper/GHIG170D
listen to a two part announcenent, the second part being sel ected
following the entry of a special 25 code. g this exanple, the audio
source unit 24 (advertising) of Figure 2 provides a tvvo part
announcenent. Wi lst the first part of the annguncenent ays, the

al | ocat ed DTVF RlAveAdyprtising; t‘%‘t‘%‘ the @dyersisiop hes finished the bu F"e&'rfi'g'k%if@d nunber

or code. Dirglohsid 18 th¥ nettidrk ahdWRCéM boeead ﬁbﬁmaug af W@S@@ﬁﬁmﬁgd
rel ease the dialled digits to the network for the call to procee

normal | y. Ot her vaftes the fiist part of thecanngunqeneant.s the buffered disitsore renasagatien aie
subscriber to enrgdetémfiifime-odt pértaa Once ag;m tlmﬁﬁ“red bn RRndUnceMentiiahses tO

hear further advert|5|ng For exanpl e, "Bl oggs . Food dstores offer you 5
pence of f t he5cabortgd at pnstage by the subscritier eptesing 8 #" caithough in thisexampleyi | s

\C/’\;) gg} 8 4‘é"$ik S HuRftfInYofthé 8&cond paft dfltRe HARTunkENent be?ore tORpleBoN sy bed
PCT/ GB96/ 01709 recorded by the controi unit 13 and the entitiement to the offered gall discouny 5y/s

advertising. VWegntdigwadvertising has finished the buffered digits are
rel eased to the network and the call proceeds normal]y. If the user does

not hi ng after thel® VF%?“%%R’PW“!W‘?M rBe invertien in ‘f’h‘é"‘ ihe Aialied;digity jare;

are rel eased 1@f trf¥t baffered, BiitrdfHer brél p¥a8ed tdﬁhe%éhxo@ﬁ@x@ﬁhng@?&eroﬂﬂﬁé Bf tHef call,
required, an announcenent can be b5 aborted at aqtf(uasto %%fb the subscri ber
n*%o

entering a "#" dPesfodights;willibs aceampagied by an ingsy BNGsNte fRIFAR of
t1 ge agn ?Encerrfn:mbﬂémtaemfaﬁbm?sfemgmgy cap normallweﬁ&? dgshiying Hiiding Olrvérit lto g t
an e enti nt.to of fered ca scoun
In yet anot her e‘??ﬁg% iSiRpRribgt il'f‘Fre 6ﬂ%rﬂ'? dﬁ"?‘*] eXFhaoge has ﬂ?"aﬁrhf'go“dmj galling o
10 not b ]thf fer eChxchiﬁgerthhh’ﬁi’e an? ﬂ&dﬁ&dpfdl&eéd] &hé fa1EPpRys t tHecdilingfsabscriber
routing of t C t hes Wi 0 e ructlon
10t hat - exchdigdhe guriaryfar ssleotsdley fhetbasparts of e R ectratiper h atots dostion
nor nal Ihy) f Ir lomdapphg' stoge erag\ungn eor:hrbﬂbn bmﬁhmmnouncemdnt erl alsartiﬁn biy tbe ﬁhllmga
Once the called e a to,the ange t hat
call is ready to "'E’ @)ggds'g?ai%%?g 'F%l %Fg'a?%e re'%agglqnﬂé’%u %c ?ﬁe r AR a
the audio sourcersrsghigetohedortsprﬂefnihercnﬂeemﬂcﬁsqnﬁdthethe&hllmmty\esubscr| ber's store
| ocat i on in the Stﬁ%fé?n@été‘gugm it c%meestebﬁ%a?faf% %Hg%excﬁhea%g%

abortion by the calling er,” signal's ange
rel ease ringi2fy, toathe tapgd exchange ped following regeipt of ervall (compma sugrhbmdmanng

sel ected sound) {hgt H& me Lér%el e is ready to rec ivﬁ%tﬁf, rt“'goﬁtpol E}nﬂulr:iereZdé t
can be seen that, er forwardrn {rhe drared cﬁgl S
the calling subscriber's store focation in the store 25 and selects the audio source
unit indicated therein. if the conventional ringing tone unit 22 is selected, the call
will immediately proceed normaliy. Selection of one of the substitute audio source
25 units 23 or 24 will result in the announcement being piayed to the calling
subscriber in the same way as for the other embodiments. Once again, the calling
subscriber may abort the announcement and proceed immediately with the call by
entering the code "#" at any time while the announcement plays.
In order to avoid inhibiting the called subscriber from either making calls or
30 receiving calls from other subscribers while the first calling subscriber listens to the
selected announcement, the control unit 13 checks for a 'busy' signal being
returned from the called exchange indicating that either the called subscriber's line

has gone off-hook to make a cail or that another incoming call is being received



20 to the called exchange and follow ng receipt of a call conpletion

-signal indicating that the called subscriber's line is ready to receive
a call, the control unit 13 reads the calling subscriber's store

| ocation in the store 25 and selects the audi o source unit indicated
therein. |If gReofigagMentional ringing tone unit 22 is sel ectai/cRYG0170% |

w Il inmrediately proceed normally. Selection of one of the substitute audio
source 25 wunits 23 or 24 will result in the announcenent being played to
the calling subscriber in the sane way as for the other enbodi nents.
Once again, the calling subscri ber t .the nnouncerrent and
proceed i medi atheregnyif sH"*P Rebysy’ siong! is '°°e"éﬁ [aﬁds ffk \’:6'?}’9°°'3¥'°' ypit IRt i ne

whi | e the annoupesaeihet Rhekalled subscnber s line ik rhow dstisy!. VAR itRe iaRfddNcbmBis t he
cal |l ed subscriber, fromeither gﬁca | s or receiving calls from

ot her subscri befiRishas; Peifithe "Iaf"PEts“E "IbF‘ngb%"E?o'é epdhe seiting of the bysy' flag,
sel ect ed announggsyeidhe vtuhebecﬂﬁ'téd)’m ufa balibd siibeertb%r §Clihe3as Jwﬁﬁl 1§ itBd 3bneaei N9

returned fromthe call ed exch ange i ndi cating, that ei 5 t he call

ed
subscri ber' s 8 j sHbscriber's{ine remains teadyHgAccers Wﬁl&’énéb&'é\f | Tag, nqtiset), é'i‘RS't!‘f&“
i ncoming cal | i gorRfbtith 60M@i aHPBuncement or ab¥pi6 b 4R 4alling subscﬂber, the calling

PCT/ GB96/ 01709 t her eon.
If such a ' busyexcbppgessignals 1. te Galled exchange o telease ‘W‘"Pif’é'"&ﬁh?'?%” EFHFT“’lS
to record thﬁhtﬁé’l&alm{dnﬁﬂ asu-h&ﬁiﬂ ber s line is now 'busy' . Wen the
announcenent fini i

hes i g | i subscri.ber abor%s it af r t he
setting of the 'busy' e & °ept o By ff"l'B'i‘ﬂa MAtYE, apin 3AYrGes toR ccqnyee
subscri ber' sig i fbeueamavoaéraktenaéd ’td”leth@ﬁltdar%d tdv as:ubmr fHuey” or I"eﬁgﬁgem:i&s
ready to accept_the call ' ' flag not setsab h?n 'UBOO? nmpl eti on of
t he announcenenfh %F"'&Eﬂr‘i"l o‘r? H%}" g’é?’?qeﬁg}" Ipw selastiph of the 65?#"[‘“'3 audio
exchange si gnal sodrge B\F‘ﬁtecs%HeQﬂeM CE) P&Qh& @nib@&aﬁﬂﬁ% ddsaﬁwagauaué ' fiHg a'ié‘ldret 0
proceed with the call attengt as cqonce

of
substituting al losptipn fofPagh subs<Iiber H'é% "‘f'ﬁ‘?“ o8% 9k the Gﬁﬁf‘"&@m"ﬁ)r%’s rrﬁ? P

extended to ot h@aithinRisthef Sbrecdeifidatedl tollbGey' téne replagm@, for inztce. The
control unit 13 would be arranged to all ow selection of the substitute

audi o source by the sane nethod as for the enbodi nents descri bed above,
using a store | ocation for each subscriber line within one of the
exi sting stores 20 or 25, or within a further store dedicated to 'busy'

tone replacenent, for instance.
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Lo MO e comrisine s e store

means haV|ng, for each of a plurality of subscriber |ines

connect ed t o Zheyp¥fshange, a store location for containi ng PCT/GBS®/01709
word identifying one of a plurality of audi o sources; (b)
control nmeans responsive to an of f-hook conggti on of a subscriber

l.ine to interrogate the corresponding store location and to route to 10
t he subscriber line the correspondi ng audi o source to indicate that

dialling is possible; (c) . neans operable in response to
assigned dialled signals froma CLAIMS subscri ber line to change
the code word in the correspondi ng store | ocation so as
to change the audi o source to be selected for 15 subsequent

of f - hook condit#ons Qﬁtélbmtonawhsﬁnigbebmw.gﬁ@ut ot herw se
changi ng t he %esponse of the ex o0 that subscr.i
C

2. A
t el ephone exchange hall ngitore means hag'"g' for ggch of;3,p! ’allfﬁ'?f Suhsgribsglinesor each

of a plurality of subscr |dwhedteme§tl-%xchange, a store locatiSion @6AtMiNg% éd%@
exchange a store |location faqr nt ai ni

i dentifying one of a pl ur"&?’f’t'?a'ﬁ '5%81"6"8%8&“633'9‘ of audio sources; ) cont roI

means operabl e to redbgnicoatrol meﬂds rhsmsivewhn w—ﬁ@ktdaﬁdmon of a subscriber
routing of a call froma subscrib ne connected to the exchange to

anot her subscriber |ine t'8€ "Eﬁ"%gaé%ﬂre qarrespenging store 'ﬁ?ﬂﬁwf‘ﬁ“?é%i?b‘ﬁs@ 25

thereto to iMerrogate thhesumwbénmttheaombbmmwhmgmiree tdindicatelthag
subscriber line and to rodé to the cal | ing subscriber line the audio
source identified by the Yong &R ei n; (c) nmeans operable
I n response to assi gred dneﬂdsmbe-bgemlrsspbnmoeasslgned diafled szgnals fromaaubscri ber

line to change the code %chkd%rmeem%” Sﬁ‘%n% %9 go(r)rfspondlng store

| ocation so as to change eandl'o soure e ec
subsequent call attenpts lbgatiohaso asitb changecthe audio source to be selected for

15 subsequent off-hook conditions of that subscriber without otherwise
changing the response of the exchange to that subscriber.

2. A telephone exchange having:
{a) store means having, for each of a plurality of subscriber fines
20 connected to the exchange, a store location for containing a code
word identifying one of a plurality of audio sources;

(b} control means operable to recognise a condition relating to the
routing of a call from a subscriber line connected to the exchange to
another subscriber line to which a call is to be made and in response

25 thereto to interrogate the store location corresponding to the calling
subscriber line and to route to the calling subscriber line the audio
source identified by the code word therein;

(c} means operable in response to assigned dialled signais from a
subscriber line to change the code word in the corresponding store

30 location so as to change the audio source to be selected for
subsequent call attempts by that subscriber.
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.PCT/ GB MHMJH’" u" m 11 3.
A telep ording to claim2 in which the condition is a

condi tion correspondl ng to the successful routing of a call fromthe

cal ling WoyRkseer |ine connected to the exchange to tRETAGHI6RIA0I
subscri ber |1ine. 5 4. A tel ephone exchange according to claim2 in
which the condition is a condi tion corrﬁiponding to a failure to route
a call fromthe calling subscriber line onnected to the exchange to
the call ed subscriber line. 5. A tel ephone exchange according to
claim2 in whicB.the Amtepbdmemlnan@é ecddidm@permez id WHnmmcéﬁm;dneﬁed pt

fromthe callin scriber |ine of ondin

the subscr | ber " PRI, GRFERPRING ofY o pStsafil daiting of o Gall Fala the Hhing

dial | ed digits, sulieriberilihe zonnkctédro theierchdnbe 16t called sifbstriser Bl | ed digits,
and in which the control neans are further operable, in response to
the term nation of signals - fromthe audio source or the earlier

presence or absance OA twelephered exahangd /acmbmgtto IBaimsS2 Gm &Vhidl €48 boWRiitionl isi 410

subscri ber |1 ne, ease ored di al digits for setting . . up
of the call. °"f?m?§‘ correspg\m{]réq g"pﬁ(ﬁﬂ@"%?&ﬁ’g ac 'ﬁf&" ﬁ@ai'ﬁg cubsriber fine
whi ch: connected)to thiaexchane td thecoalied subschigeetindl e, fol | owi ng t he
recei pt fromthe calling 20 subscriber line of dialled
digits for the setting up of a call to the call ed

subscriber linebk.to sArtellephnrtefaxchaﬂghangadmb tb letaira @ ih achich the control means are
subscri ber e n instructin to refrain fro | yin r|n
current to t]h@ 83?'?@8 3?”9%"8'?9 Biléj? r8qe ﬂ’é ft"i‘;{ﬁaﬂ“’ caliing subscriger ; 'get‘ﬁegie 'Qltg
means are f ur]E hebrrégyxaha]pb @p the suwbasd find o Whith2® rfa" is to be made, to store the
term nation o Sl fr i 0, source or t ea rese

or absence of a Pgﬁ‘gﬂ'gﬁﬁ'ctg‘ﬁl‘sf' (Co[tion being the ?P@HFPEQ‘EC‘&\T'@ r‘?ﬁﬁts' and in which
subscri ber |inethd comteol dnéanstare farshen upgembizl it Pespoade OtheLlsmtnation of sigRals
a signal to rel gase.the ca n of. ringing current

subscri ber 1i neg °gbthe a"daé;g ree Er éﬁag'ﬁﬁgh © c?{aar?ﬁ%"cﬁa‘{nancg"d?gr‘?ff?ﬂ P rRisshs
oper abl e f ol NBwisigpat finam rthe calling subscnh‘er {ine, 20 selaserthd stordd dialledfdigitsaiol eetting
digits for the %%totfitngcém of acall to a called subscri ber i ne:

6. A telephone exchange according to claim 3 in which:
(i) the control means are operable, following the receipt from the calling
20 subscriber fine of dialled digits for the setting up of a call to the |
called subscriber line, to send to the exchange of the called
subscriber line a signal instructing it to refrain from applying ringing
current to the calied subscriber line; and
fiiy the control means are further operable, in response to the
25 termination of signals from the audio source or the earlier presence
or absence of a coded accept! reject signal from the calling
subscriber line, to send to the exchange of the called subscriber line
a signal to release the application o/f ringing current to the called
subscriber line.
30 _
7. A telephone exchange having control means operable following the receipt
from a subscriber line of dialled digits for the setting up of a call to a called

subscriber line:
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subscri ber line an audi o signal source to

acknomﬁedge recei pt of the dlgits; (ii) to send to the exchange
of the call edygyhssasd ber 1ine a signal | NPCT/AGBYG/OITPYI t t O
refrain fromapplying ringing current to the called 5

subscri ber i ne; (i) to recogglse a network condition
corresponding to the successful routing of a call from
the calling subscriber Iine to the called subscri ber line

and thereupon, in resonge toyte e thercallingt subscriter line an audio signal sousdegtail s
fromthe audi o source or &Fﬁ?ﬁgg, éﬁerce@{ﬁfﬁ,g%,&r absence of a 10
ca

coded accept/ reject signa I ng subscriber line, to send to
the exchange of the dl | ¢d sandste itherexchargea ofithegalled subberibee linhca signal

application of ringing Cliﬁééﬁl&;né G "t{;“?eﬁ? 'tfefy %H@?ﬁg Jgfg(ﬁ) rdeb\’}?em to, the. ceélled

A tel ephone exchange accordi ng arm 7 1ncl nmeans havi ng, 15
for each of &plurality cubseipeclindier |ines connected to the exchange a

store I ocati on T qg ngt@%‘ér{:%hg &Q@gr rgilﬁoqiegcgﬁsﬁb&ﬁ?é cg 6{?; sﬁgcessfui

plurality of audio source
interrogate the store | odauting) of oa r@ﬂpﬁndll the tcalling subberiben|linentp thé seatieder

line and to route, in stesgbg Agkgéhg H&eMngﬂgan‘ﬂ%ﬁﬁéé)% théf}'énﬁ\ng“eq sShone

audi o source identified e Wor
exchange according to cl aﬁ'QﬂaB freroithel isudjo seuree op the efsles presence OIrdspmasef ao

assigned diajped signal s doupdeeceptitefebt Q&ﬁat'fﬂoﬁﬁth%%aﬁih%%ﬁsc fibér 1h89% s {30 o

in the corresponding store location so aS %9 e au 0 source
sel ected for subsequdhe exghangg: efothe callgd subseribey ljae 1d pignal tpsrelease the

A tel ephone exchange subpbfciienlof Yinging REFr&Htt0 e Elled SabdcriBEdineV t h

reference to, and as shown in, the acconpanyi ng draw ngs.

8. A telephone exchange according to claim 7 including store -means having,

15 for each of a plurality of subscriber lines connected to the exchange, a store
location for containing. a code word identifying one of a plurality of audio sources,
the control means being operable to interrogate the store location corresponding to
the calling subscriber line and to routs, in step (ii}, to the calling subscriber line the
audio source identified by the code word therein.

20
9. A telephone exchange according to claim 8 including means operable in
response to assigned dialled signals from a subscriber line to change the code word
in the corresponding store location so as to change the audio source to be selected
for subsequent call attempts by that subscriber.

25
10. A telephone exchange substantially as hereinbefore described, with
reference to, and as shown in, the accompanying drawings.



