5 TONE GENé&ATION CIRCU'T 10 This invention relates to an automatic '

t €T ephorre exchange in which the tone generation is at |east partly.
centralised. According to the invention there is provided 15 an‘%ﬁgé%%fFa
t el ecommuni cati on exchange, in which speechy apd tones are conveyed in TDM
manner. using PCM via a comon intelligence bus which interconnects a
cepfral unit and a nunber of termnal interfaces each of which serves gne
or a small nunber of subscriber's 20 lines, in which the central uniA jand
the term-nal interfaces are also interconnected by a common signallin d
used to convey control information, in which said central unit includes
common processing neans and a tone generation neans, in which said tone 25
generati on greans produces a plurality of different tones with each said
tone conveyed in PCMformon the intelligence bus in a tine slot reserved
therefor, in which when a tone is needed for any one of the lines served by
the two busses, the common processing neans 30 sends control signals:
appropriate to the wanted tone via the common signalling bus to the
termnal interface for that one of said lines, in which each said termna
interface includes processing NeRONE GENERRTION-CIREtUYTEe conversi.on neans
for said t s 35 and gating neans tor sald tones, In which the reception
of said control signals at a said termnal interface causes the gating
means appropriate to the This invention relates to an automatic

. telephone exchange in which the tone generation is at
W least partly centralised. .
' ' ~ According to the invention there is provided
15 an automatic telecommunication exchange} in which
speech and tones are conveyed in TDM manner using PCM
via a common intelligence bus which interconnects a
central unit and a number of terminal interfaces each
' of which serves one or a small number of subscriber's
20 lines, in which the central unit and the terminal
interfaces are also interconnected by a common
signalling bus used to convey control information, in
which said central unit includes common processing
means and a tone generation means, in which said tone
; 25 generation means produces a plurality of different
' tones with each said tone conveyed in PCM form on the
intelligence bus in a time slot reserved therefor, in
which when a tone is, needed for any one of the lines
served by the two bdsses, the common prqcessing means
30 sends control signals appropriate to the wanted tone.
via the common signalling bus to the terminal _
interface for that one of said lines, in which each
said terminal interface includes processing means,
digital-to-analogue conversion means for said tones
35 and gating means for said tones, in which the
' reception of said control signals at a said terminal
interface causes the gating means appropriate to the



t he opri ate one of the subscriber's lines, and in which, dependent on .
krol signals thus transmitted, one or nore of said 5 t ones can be
¥ ot he subscriber's line, é‘ltlf?er' conti nuously or cadenced as
appr oprietiifi ridd tfthd BroBdOtd bdhenmilidd ab thathahatlsgid ber's line. An”

enbodi n:ent of t nti will_naow he descr wth reference to the T
acconpd‘tﬂll nﬁ%tf%léo t&%%ﬁ%’%% r:b%q’%/\lm ch shows the ~*
centr alsmtman @ Mdfnes it azmohanmlmq}harﬂga@mgmrerﬁtd on arrangenent
errbodylr.g_.;;!1 i q&qq q,%qa r&g& descri bed as
lie teslri olnsgnchl{g:rf;ae £ ttdn%nf)g:r escrib %and clainmed in .
Apﬁiqut?e& iR ke seRtg A% they nthﬂf % ilridiepl @s‘-fé\‘e:t he arrangenent
descr RS0 1500 SaBUHAR) ) Aprelp e (& il ephone exchanges. 20

25 30 35 he .above-nentj oned.t el ephone hange is a small
- "busi ne‘é%fqli}'ﬁet"l Ité’pmf‘n %@ﬁeﬁdgé" |tﬁ‘°&ﬁh| %se‘drsb%s’é't €«wup in TDM manner
usi ng PCM t o corare\emtyerictentaef adheo ﬂatemulfort haldxcrimngm serves any data

term nﬁ)er 4t et?%usc éoq:r I,h,nee otmgn% ?ﬂléh serves two

subscr I'nes an a smal T'er nunber each of which
séfves sehematida @@qlb@agﬁééhaﬁ@@cmmwﬁoﬂhehﬁf&qwedpr ocessor Wwith,

in the gsggdd al QAIRPHIIRS éXtthange tone generation

arrangement embodying the in&ention.
The tone generation arrangement is described i;)
as applied to a telephone exchange of the type
15 described and claimed in ouf Application No. 8228206.
However, the pr1nc1ples of the arrangement described
_herein can be appl:ed in other forms of telephone

exchanges.
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trunks, anal ogue-to-digital and digital-to- 10 anal ogue conversion - _
circuitry. Wiere aline or trunk is of the digital type, naturally no f~\\
conversSion circuitry is needed. The exchange al so has a central processo(i}é%}
Wi th i.ts associated menories. The ports amitjm;central processor are '

inter- 15 connected by an |ntelllgence bus and a signalling bus.
cegiral processor andThRe2pove-prBEicusdstedeBhans 8% haE%FI1§e?t¥%ﬁl%At

al | c?nwuniﬁatlea?sbﬁhweenypbe BéQ?F&BﬁéSeﬁdﬁEn§B? sn%ﬁnithnq?bys afeIrseg
operatl on e centra ocessor . r Vi ' n | u

fgr ports needi 18 tfle” rWFBB?roﬁgfﬂé %gﬁt?§|E§P88§s§%§e§hg gPéoQ?%gdiiég
call control |nﬁ@rnheleachanghoserpgstandea;gttepménchSl b&t weaa two
lines, or gli nsﬁmera%ﬁ&ua&ne rEb”‘éaéhO?E vRitH ﬁ;fmge&s é‘ﬁﬁsé‘#iﬂ&é‘t ed

to the call e central procéssor, one for each direction
transn155|on thaeisnasd pgsRadlpgs niBbeR oL sEMRkNL§ne cPeERGcgach of

intelligence, Iwﬁlcap%e@be%nd/Q&uaﬂteoaad1bea§5exih3n§eneszaendpdrtnhaaea
uce rom a | ocated.el ectronic,tone

exchange -are ala RL gntraIL ; g
generator using 8|§ﬁt3F°F§5ﬁﬁ|qUég ' ThRS éFo&ﬁEgsoFmﬁnB g%“?o%bgesoﬂ% 30
call ed the DR t aranksgnanalioggectotdibghbadsandt Higitglenores of 350 Hz and

440 Hz m t : th t
40 1% 04GR SCEs GEbL 4 | bl 8nen GO BELNG D)
(|nteII|gence b9§)th@féﬁﬁé&aﬂotﬁBévenatﬁéabﬁYtBﬁecesverééeﬁp9%ﬁ§“%Fﬁ¥ kg ot

O in the PCM fragrdaad tﬁﬁeB@xEﬂEﬁgecﬁmEE'Bﬂsthnﬁeﬁteéllprééesﬁéb ofithe
ponL§ or |nterfa§es referr 3 - above, both the. subscriber 1ine

ports and the tit ﬁkaﬁﬁﬁgla%ed memories. |
The ports and the central processor are inter-

15 connected by an intelligence bus and a Signallihg'bus.
The central processor and the port'pxocessdrs co-operate
in call setting with all communications between the
processors over the signalling bus. During operation the
central processor polls the ports via the signalling bus

20 for ports needing the services of the central processor
and also to pass céll control information to those ports.

To set up a call between two lines, or a line and a
‘trunk, two time slots in the TDM cycle are allocated to
the call by the central ‘processor, one for each direction

25 of transmission. The intelligence bus is thus used only
to convey intelligence, i.e. speech and/or data and tones.

The tones needed in the exchange are all produced
from a centrally 1ocated_electrohic tone generator using
digital techniques. This produces two base tones, one,

30 called the DR tone, consisting of two notes with
frequencies of 350 Hz and 440 Hz mixed'together, and the
other, called the BN tone, consisting of a single note of
400 Hz. These tones are distributed via the PCM bus
(intelligence bus) referred to above, the DR tone

35 occupying time slot 0 in the PCM frame and the BN tone
occupying time slot 1. o

At each of the potts or interfaces referred to



the digital to analogue circuitry extracts and decodes the DR and

one. Hence at each of these interfaces the two tones are available %
t as 5 -conti nuous tones The tones to be produced each consists
of owe”or nore of the DR and BN toné% ei ther as continuous tones or. as

t ones abdee s Updell vheosubsgriben HﬁﬁenpdrtadmmdetheTheumkrlﬂme|on of the

t ones y bscr d p. essors, under 107
contrdﬁ§5$§ g??u%%? %%ff?gnéﬁﬁioéé%tgngQYt%g ePQ{Léﬁ% £r?@vhen a given toné"
i s necdecodes the PR @mdtthﬁkBFheoappro§$$@§e3%0$ﬂcbr@§etb©$erecelves an

i nstrULAL OPedEQ8 £ Qﬁatté‘beﬁ”é’?@sé@ali’é{ﬂet{‘ﬁ éfﬂ@é‘t'éé‘g bus as a result
of which it oduces he required tone fromth di stripbuted DR and BN

~ t8nes.canfein 'b‘?%%ded #’ﬁ tared EQhe %F?%%ﬁ%%ﬁ?cﬁr%o%%lﬂﬁl ows : (a)
Di al Tefieone o hem®Fe t of et hp bR esnd OB | towe's) yeibher as Busy Tone is the BN

(O BB NeSn el B Fones inrerrunied aceardfle i o0ec on and
2. 25sedefbined dgadence NunBee drobvathon of Tthe tenescashheand byppl i ed
cont i nURISE ¥ 2Oribéf) is dondPbyi e THEL ¥hi gﬁoéésappg e&'navgﬁn operator or

executive Intervention is 1.n operation, IS tonea led with a

chBenceORErohPE LRSEFRCHEORE Erem the' 3%%%F%$|Bﬁ°%?5§%é BNP%%% DR tone is
ef f ectwmedla giveh NEom@NDST nEbau wrtaelmoanaﬂwm thew ng. Digital PCM

gfep;e%%é)atlons f%#ggfﬁé%f)?g?%%ég{ﬁ?@aﬁ % q chﬁzil: &l nateI !socatlons

cont r ot hedcent vak cprecesseouover Lhehsignabling busoaghathesubinge of 35 ¢

addreséfswk?{cﬁhﬁpm&&cé'éeéﬁé I:Qqﬂ?f'é’&awné?“@r&ﬂ{%ﬁe‘)f ' ~
15 distributed DR and BN tones. . |
The tones prov1ded 1n the present arrangement
are as follows : _ _ _
(a) Dial Tone is the DR tone applied contiﬁuouSly
o (b) Busy Tone is the BN tone applied w1th a cadence
20 | of 375ms on, 375ms off -
(c) | Ring Tone is the DR tone applied with a-cadence
_ ~ of .75sec on and 2.25sec off '
(4) Number Unobtalnable Tone is the BN tone applied
CoL contxnuously
25 (e) . Warning Tone wh1ch is applxed when operator .or _
executlve intervention is in operation, ' A;} :

is the BN tone appl;ed with a cadence
- of 200ms on and 200ms’ of£.
The generatlon of the BN and DR tone is effected
30 in the manner shown in the accompanylng drawing. D1g1tal
PCM representatlons of these two bas1c tones are stored
in alternate locat1ons of a bipolar PROM (Programmable
Read Only Memory) 1. This PROM is controlled by a
segquence counter 2 whlch counts through the range of
35 addresses of the PROM 1 needed to generate one cycle of
each of the tones. 'The parallel output from the PROM 1
is connected to a parallel-in-serial-out (PISO0) shift



each of the tones. The parallel output fromthe PROM1 is connected to a
paral | el -in-serial -out* (PISO shift - - 4 - register 3, which provides
paral el -to-serial .conversion for application of the PCMto the {f)
intellsigence bus 4. As already nentioned, this bus distributes the basit=
BN and DR tones to all of the interfaces at which they are 5 needed. The
shi f.t- regi ster Zeigdstleacid,pwhichc rovidiesd Poyalielptrr-sesirly canyegaions,

this clock Occurffd:n%pynfc'a%;%q\/'olzl tth"eatPQ:M Elaetwehshtehqebehee%uERwBYNﬂs

defi nes the comencenegnt of the
opehs ;ate 5 fo@%iﬁﬁgﬂ<QEQ£ﬁ%9ﬁ@Ethdﬁ Pﬁé gﬂﬁﬁrﬁgPtﬁﬁlEﬁethésFﬁt@ﬁhﬁggset

This time is tWpH itthed At dIANBf ithe. iheliflackeismas, widthnetdepyaze- 16

out put fro t he fai it -counter 7. Thus the shift register 3 is controlled
by "a 15 - ock 7§ ‘t 5-6-7, which generates 16 pul ses at the PCMCLK rate
fol l owi ng every FRVBYNC Fﬂhe5$m¢¢elr\eed.st'ﬁlre 3pti|ssc§cr:ﬂ<oputllss controdledar e

di vided by 8 togﬁr&'|nto | vf% dM@dﬁg ?ﬁ% EHQEE g@%h?r@b&eﬂﬁh tone

sequence . is |at regi S er eac

pul se. Thus th&he REK biits m\t@nd Fhg o h&fcﬁleﬁﬁt dnpus ERMSYSC Peminsge
for the two baset-.ﬁeom\meﬁceaxel@w loft ftehedlmzm Eflra&n@- andl eets @oNdechi @n

these tomed tr o ST GHRAR ARRE b 257 pariof SopRRenr BBr e SRER BRE of
t he tones Iistedzlahnveh,he/\h:aﬂcl-t drecesedr.e Hhdwen td.mesupeltwpscnynet sless is :
needed Inthe colme 4, qf, £2l16 Bl elhe¥)d el byt b° 98! bk pRE0EZRO"
seqxg an instruc
the fa1r b1t counter 7.
- Thus the shift register 3 is controlled by a
15 clock circuit 5-6-7, which generates 16 pulses at the
PCMCLK rate following every FRMSYNC puise received. The
pulses f£rom the counter 7 are divided by 8 to drive the
counter 2, which ensures that a byte of each tone
_ sequénce is latched into the shift register 3 after each
20 ~FRMSYNC pulse. Thus the time slots 0 and-1 will each
contain 8 bits of PCM code for the two base tones.
At a port the digital-to-analogue conversion:
-circuitry decodes the two base tones, each at its own
time slot so that these’tones are each continuously
25 available at that port. When one of the tones listed:
above, which tones are known as supervisory tones, is
needed in the course of call setting and control, the
central processor sends an instruction over the
exchange's signalling bus to the interface for the line’
30 or trunk needing it. This instruction is received by the
line's or trunk's processor, which therefore enables one
of a set of tone control programmes. Each such program
. controls gates from the outputs dof the digital-to-
analogue converter in a manner appropriate to the tone
35 wanted. ' _
Thus, for instance, for the dial tone, a gate
- between the converter outpqt for the DR tone is opened



exgpagge s signalling bus to the interface for the line 30 or trunk
ne E% § it. This instruction is received by the line's or trunk's
o

W

pr gr, which therefore enables one of a set of tone control programes. .
Ea uch program controls gates fr -t he eutputs dof the digital-to-

anal og'é%n‘eema%fsqy uAtd 1Man %rt-%EEr QWs't%h%tti%nt he ee@idaq. vapted. Thus,
for instance, for"the _dial ton to%ate etween the converter output for

the DRthEn&3sE 86eﬂé&l toneg th FHESs LR GﬁﬁPPnéecGP §be instruction is™
recei vedller commeasd ngl tdi diallone, kilyi Lnotter wantedepnnabee,t ort he cal | er

conneng n%e ga%bglu%rwﬁ%%OfQ u&gfgqghgg nunber, or if he hangs_up wi t hout

dla||l ﬁer_exanple, for the -ring tone, the
- BR output frontﬂheqmoﬁﬂeﬁmeﬁheg exabpde ,f Sor3thes-ramgandngi,s&bleed for 375ns

of f fopNagukple. i!sroﬂte%(i’x‘éd coﬁ%@it%‘fcﬁsc‘é'ﬂtla'ﬂhh' %:S%@rlsﬁacsnusaa a relatively

si npl e pro%[antln t processaqr

p
“i nconvEABaRd epoﬁ°§n97ﬁB§SGﬁft5°@eﬁ§r&PP§ Qén@F&F@da ntxed tone such as the

DR tone, the freachneueh \d@n&hoﬁﬁlietgumedmahcteonee@oul dehﬁti@ﬁdﬁatm y
generated at the centrali tgra% on p0|nt In such case these tones

woul d ﬁém?gﬁtp53§ ?@p&PaF f Of§SS fhe arrangenent descri bed on

sd@farate tine sEﬁtatoﬂthéﬁEDngﬂﬂeat Floxi agyt reasonchos at the interfaces,

at thecﬁhﬂ'r"a&'lyt Gedaa 2QUe mIRER t3neOult 3s %%e2§R3Qo§§ the
frequenc;es which make up that tone could be separately
ggnerated at the centralised generat1qn_poxnt. In such _ {;J
case these tones would be sent out separately, i.e. in

15 the arrangemént_described on separate time slots of the

TDM cycle. Mixing then océurs at the interfaces, at the
digital-to-analogue converter outputs.
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-'6' CLAI MS: - 1. An automatic tel econmunication exthaﬁge~—+ﬁ—mh|ch

sﬁbech and tones are conveyed i n-TDM manner using a conmo

intel Ligence bus which 5  interconnects a centr Emumm uﬁ”mnber@
term nal interfaces each’ of which serves eng or

subscri ber' s llE&iﬂW‘1 whi ch the central unit and t he tern1na| i nterfaces
ake, al so i Nt er c oA sted by a conmon signal ling bus used to convey control
10~ informati ork. i N whi dn saitomedrit &leLlgcommundicatdonc exgbangeacdssi ng
means and a ton | B C 0 o S means
produces a pl urgﬂ’gl %écf&?} eren?%ﬂgr%e\gyvﬁ r&c'%@leg’etdsg?‘d tongag%‘%\%eyed i n PCM
formon the int éﬁh'gﬁarﬁ,@‘ i ian commore iptelldiggncecPusy ¥hicherefor, in -

whi ch whensa t onghierdaitastd & ﬁm-.zme wfitt had lanfi‘ﬁ:m%%rrV%i Imérhhe;aum
busses, the comp essin s.sends contraol nals ARRr 9 ate to

t he want ed tcnme\ﬂ?é%é%f AR @eEW?st8th8 & R éFFace for
t hat one 20 ofosasxﬂ:éorrm: g rlmtas}h imnoihic dhecicEntxiali mnditl and

| nel udes. pr ocesShild [l aAfac%sa%%O&Li%ﬁcqg.vc%rx%o%emas sai d
tones and gating means for sa in reception o sald
~control signals mmmrsaicgrtaalrlmnvalqut@erdadc@ CANYEY tcl%ltg&’tll ng 25 neans

appropriatqd o t}fed Gt et HENHlcH @33 (cent®aaNaRied ine1kladls that tone
is transmtted to the appropri,ate one of the subscriber's.lines, and in

whi ch, dependentSFHHh $9in% mARns and @ Hon% BeeIA L1 BEANRsr ¢ of

sai d tones can hih séMilcH Gaid tdnee genratilker meansn@roduickear acont i nuously

rgsgdenced plurality of different tones with each said tone

conveyed in PCM form on the intelligence bus in a time
15 slot reserved therefor, in which when a tone 'is needed
for any one of the lines served by the two busses, the
common processing meanS'éends control signals
appropriate to the wanted tone via the common
signalling bus to the terminal interface for that one
20 of said lines, in which each said terminal interface
includes pkocessing means, digital-to-analogue
conversion means . for said tones and gating means for
said tones, inﬂwhich the reception of said control
signals at a said terminal interface causes the gating
25 means appropriate to the required tone or tones to be
enabled so that that tone is transmitted to the
appropriate one of the subscriber's lines, and in

L

which, dependent on. the control signals thus _
transmitted, one or more of said tones can be sent to
30 the subscriber's line, either continuously or cadenced
as appropriate to the information to be notified to
that subscriber's line. '
- 2. , An exchange as claimed in claim 1, and in
which said tone generation means is a digital system
35 which includes stored PCM code bytes for the
respéctive tones, which bytes are read out
successively from the memory in which they are stored
to produce PCM cédes for the wanted tones.



= “'\

.as appropriate to the information to be notified to er s line.
An exchange as clainmed in claim1, and”mw/h Et“'gm

: gen r@ on means is a digital system 35 which PCI\/I code

byt r the respective tones, W& bytes are read out successively from _

the menpyy In wmimn@éeaét@xemé@ X aslucn PEM todasidior t he want ed

t h I I 2 which th _
Longs. &SP (SEROR SEMEENO 1 PR DO b AP DAL SR IR B 1 or nat ¢ rovs of'

sai d nestooyed 4in alterwatet vows | of =4 3t anemartyat i on exchange 5

substant] ally aoaR s &1 L1 LEHBEGIAG L o N BRRRgPaNYI NG o avd ng.. 10

5 substantially as described with reference to the

i

accompanying drawing. . .
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