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| a The present invention seeks to overcone sone of the

difficulties of provi di ng sel ectahl e telephany. within corstrer—pref-ses
wiThout 1 nvol vi ng substantial investnment in direct swtching of

nmetal li c paths. According to the present invention there

S

provided an iyperAa4se fOr S connection to a line to a tel epemEpdsomsty ons
swi tchi ng network conprising neans responsi ve to source identification
signalling received by way of the t el econmuni cations |ine to cause

out put of signals on a first wire identifying one of a plurality of
connect ed,

output termnals to which comruni cati ons apparatus may be
means in each of said term nal s respEEcoORMUNICA TINS S

-

The present invention relates to a telecommunications switch and in

particular to a telecommunications switching system for use on a single PSTN line

5 for terminating calls at a plurality or muitiplicity of specified destination

instruments.

It is often the case that a telephone line representing a single telephone

number is shared by several telephone instruments at one destination.

in a

commercial environment small exchange switching capability can be provided such

10 that either an additional digit or adtomatic switching can direct calls to different

telephone instruments for different persons or purposes.

This may require

substantial wiring and heavy investment in equipment and/or communication

network capabilities.

In domestic situations or for small businesses for example, it is common to

15 run a single loop of, say, four wires to connect a number of telephone sockets in

parallel. Thus any incoming call will cause all connected telephone instruments on

the loop to activate. Providing additional telephone lines is expensive for the

customer and inefficient for the network operator and may cause difficulty'where a

single originating call is passed among members of the same family.

As an

20 alternative a small switch would require additional digits to be transmitted through

the network to select the destination telephone. Such transmission may not be

possible across the telephone network until the destination line has answered a

ringing signat or else the network operator may not cause connection of a speech

path.

25 The present invention seeks to overcome some of the difficulties of

providing selectable telephony within consumer premises without

substantial investment in direct switching of metallic paths.

involving

According to the present invention there is provided an interface for

connection to a line to a telecommunications switching network comprising means

30 responsive to source identification signalling received by way of the

telecommunications line to cause output of signals on a first wire identifying one

of a plurality of output terminals to which communications apparatus may be

connected, means in each of said terminals responsive to signalling on the first

gn the first 10
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PCT/ GB96/ 02529 w-re—t-o effect- connection of the apparatus to call
al ert and speech path connecti ons whereby calls received froma

t el econmuni cati ons system may be selectively directed to specific
destination appawausIs7 wit hout requiring a specific net wor kPERGBYMIFY
digit transmssion. 5 Preferably the systemincludes ringing
generator neans to allow sel ective ‘interconnection of a plurality of
extension instrunents w thout requiring connection to the external

net wor k. The system may be responsive to switch incomng calls

sel ectively towire topeffed¢thannuardionxortbe oappansttss Ltoe cbll aaleit oand speets gpath

i nstruments to . n.a . m attern if an jncomn

LTS LocHBRhS S ol PR BET™ £l oA et e

syst em pr ef er alselgctiveiyp directed ao epetific destikationi applatedus) gvithoun sdgniring a specific

control | er whi %gwba,krtglgg’%}‘%i&&t o) gn%gs%‘yed signalling and a plurality of
arrangenent’s each L

sl ave socket - containing an intelligent control

system The %rast er cBreferebly tbe sygtetreinciutgs Livging gemryatr nwans Ao sitbw selegtivé s
i denti fying t hg, SAULLEBR of %cpﬂrgﬁﬁ o_ffrle%nsion i.néaan%wﬁ,hhome{,&}ﬁng@&An%gﬁé ave
Isplay of t t he ecer vi ng

controller to permt e ca source to

i nstrunment. to the externalipegwiorkshi ng systemin accordance with the invention

will now be desci Raciaies NLYir M t c .
acconpanyi ng draw nggh'%n‘% 951%%M‘P@C(,h9£ € ,b@_ © é%ﬁt%ﬂuﬁ%oﬁgg'égl&sgﬂé%a{eﬂgm
di agram of a t &ase thanuonecextepsien mstrument arfd/or to cause instruments to be alerted in a

10 predetermined pattern if an incoming call is not answered within a2 predetermined
period. '

The system preferably comprises a master socket including a master
controlier which is responsive to received signalling and a piurality of slave socket
arrangements each containing an intelligent control system. The master control

15 system may be arranged to transmit signals identifying the source as received from
the network to the calied slave controlier to permit dispiay of the call source to the
receiving instrument.

A switching system in accordance with the invention will now be
described by way of example only with reference to the accompanying drawings of

20 which:

Figure 1 is a schematic diagram of a telecommunications network of
known kind; '

Figure 2 is a block schematic diagram of a telecommunications network
showing- the location of the switch and component parts thereof in accordance

25 with the invention;

Figure 3 shows an intelligent master socket of the switch of the invention;

Figure 4 shows a slave socket of the switch of the invention;

Figures 52 and 5b form a flow chart describing the operation of the
processor of the intelligent master socket of Figure 3 during an internal originating

30 call; and
Figure 6 is a flow chart showing the operation of the processor of Figure 3

during an externally originating or incoming call.




known ki nd; Figure 2 is a block schematic diagramof a

tel ecomuni cati ons net work showi.ngthe_location of the swteh—eart—
conponent parts thereof in accordance 25 with the invention;

Fi-gure 3 shows an intelligent nmaster socket of the switch of the invention;
F! gure 4 shovgog,ﬁ%lgye socket of the sw tcg of the inventi onpctT/GB96/02529

Fi gures 5a an b torma flow chart describing the operation of the
processor of the intelligent naster socket of Figure 3 during an internal

originating 30 call; and - Figure 6 is a flow chart show ng the
operation of the processor of Figure 3 during an externally originating
or _incomng call.  geferring to Figul 1 tHelpbid switched telephone network 1 comprises>

PCT/ GB96/ 02529
a number of switches designed to connect telecommunications calls between

customer premises schematically represented at 2 and 3. The customer premises,
for example 3 have a connection 4 to a local communications switch 5. The local
y . B communications link 4, which may be of any suitable kind such as optical fibre,
copper or radio link, terminates in the customer premises 2,3 on network
termination equipment {NTE) 6 usually in the form of a socket to which equipment
such as telephone 7 or fax machines, modems and the like can be connected.
Customer premises may have a number of communications apparatus

10 connected to their respective NTEs 6 usually by way of "slave” sockets connected
in parailel to the NTE 6. Such an arrangement is shown for customer premises 2.
Thus, when a call is originated to the customer premises 2, all of the devices 7 wiill
be alerted by receiving ringing current by way of the respective communications
switch 5 and link 4.

15 A feature of the proprietor's network is the use of digital signalling
techniques to pass across the network the identity of the originating telephone
call. For example, if the call originates on the line 4 connecting the customer
premises 3 a calling line identity unit (CL)) 8 identifies the source of the call. The
CLI is used for example for billing pdrposes and for determining class of service for

20 the particular originating line. As indicated by the dotted arrows, the CLi is
transferred into the PSTN in known manner during the course of the call set up.
CLl is transferred by way of an associated data channel through the PSTN using a
suitable protocol and, for example, the CCITT Signalling System number 7 which is
in common use for transferring information between digital main switching units in

25 the PSTN 1 and to the local switches 5. When the PSTN has received sufficient
routing information to identify another telephone line, for example the line 4 to
customer premises 2, the destination local switch 5 is interrogated to determine
the status of the line 4. Assuming that the line 4 is free the locat switch 5 is
arranged to cause alerting signals je ringing signals to activate telecommunications

30 apparatus 7 connected to the customer’'s NTE 6. However, prior to causing ringing
current to bé applied to the line 4, the destination exchange 5 may provide to the
customer an indication of the CLI of the originating caller's line. This alerting is

carried out by effecting a line reversal, that is applying reverse voitage to the "A
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Referring to Figure 1, the public switched tel ephone network 1 conprises
a-numher of sw tches —dest+gned to connect tel econmunications calls between
custoner prem ses schematically represented at 2 and 3. The custoner

prem ses, for exanple 3 have a connection 4 to a | ocal comuni cati ons
switch 5. The WO@HISI3F communi cations |ink 4, which may be oPCHEPIEabI e
kind such as optical fibre, ' copper or radio link, termnates in the
custoner prem ses 2,3 on network term nation equi pnent {NTE} 6 usually
in the formof a socket to which equi pnment such as tel ephone 7 or fax
machi nes, nodens and the |ike can be connect ed. Cust omer

prenmi ses may hamd B megsbef tbé lioe Mnfolicvedd cbnsaatpmar af usigrislingccarndryg able tCLI

h I . d [
baral el Fo t hiplin” (3B cstoRer WELs 21 WippBP I & SRS wrie 80
2. Thus, wrhich is alsd tonnectedi diiently edparellai lvaitic thet 1elephone wtrements, 7,ahien of
the devices 7 W\A L1umber opﬁxeaiar%l a%%gbé/a"% eﬁsg\ﬁeng #I'aﬂ% th ngarnFaelntt)Ieb%lthIR the

t he respective conmuni catli
feature of thenptwekietor's netvvork is the use of digital signalling

techni ques to pass a‘; @.ﬁ%xﬁéw tgeﬁq(é?é 5 T s ﬂgﬂtolfttxe [restenfamg{a Qtér Nged

t el ephone call. i he ca
connecting the fesugennegtion betmmrmwg @ and| thmgpld!nmeeudsmmmts Lh(br eier) 8

identifies t heté@éﬁrﬁrﬁ?ﬂéatw?ﬁ Saér'atusmgpgropri(%eb ahd ié%lgnc&{rg $§ Sﬁﬁapﬁalggntf if'the

billing purposes and determ ni ng SS servi
particul ar ori gustamencpremises 2As Thedsystemdefifgctively dernprisesasn dvslligeritem@ster s

transferr edyfNeGelddQ 1FEAHd Pralt SH400 HBARR 1945/RGY bETodiE 36 Odnrbbfiot @ ghg set

up. CLI 1s transferred by way o an associ at'e a chann t he
PSTN using a the ﬁl#'ﬁ@l@'ﬁ?%’?oéﬁ?"ﬂ?m wiripg 5 asublest mhémw-mp anepsed| bng

Syst em number  gigabn apability. The SPRERN Hﬁ@wiﬁ% bhAgEREE bY {HRGusEnGd:r FRérni28
bet ween 'di gi tal Ignallﬁ@gvm%”hy tlnl ts |sr‘1 25 th c PSTN 1 and tg therrHIi‘%)cals

switches 5. Whé&mel EW@Q@SM“%W%%?%&@M.W of custoR§t PIRFIFTF BAYREVSN
to identify anedspeétiveEm@iapBcketd)@1 dnalsi@edsatketst i b irdkedud 8 local domestic

15 switch.
. Referring also to Figure 3, in which the master socket 11 of Figure 2 is
shown in greater detail, the A and B legs of the telephone line 4 are connected via
the NTE 6 to the input terminals 21 and 26 of the master socket 11. The leads 21
and 26 correspond to connections 1 and & of the UK network termination
20 equipment socket used by the proprietor of the current application. Such master
sockets and the slave sockets used and described hereinafter are compatible with
. the 4-wire master/slave wiring arrangements as described with respect to Figure 9
of British Standard number BS6305. A capacitor resistor chain 27, 28 across the
A and B legs 21, 26 provide a path for ringing and CLI signalling from the PSTN
25 network to feed a detector receiver 14 which, when alerted, passes information to
a microprocessor 15. The information passed to the microprocessor comprises the
CLI {if any) and an indication that there is an incoming call.
A diode bridge 16 of known form is used to maintain the correct voltage
orientation of the lines 22, 35 which do not need to see line reversals.
30 The line 26 is disconnected from line 25 by a switch SW1 which is
controlled from the microprocessor 15.
Power for both the master and slave sockets 11 and 12 is provided via a

local or mains derived power supply represented at 17, which feeds a controlled dc
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custoner prem ses 2, the destination local swtch 5is interrogated to

det erm ne the status of the line 4. _Assuning that the line 4.is free
the Tocal swmtch 5 is arranged to cause alerting signals ie ringing-
signal s to activate tel ecommuni cations 30 apparatus 7 connected to the
cust oner' ver, prior to causing ringing currgatch ?zy

applied to t ?7’ 2 4, the destination exchange 5 may provide to t
cust onmer an |nd|cat|on of the CLI of the originating caller's line. This
alerting is carried out by effecting a line reversal, that is applying
reverse voltage to the " WO 97/ 15137

/02529 of the line 4

fol 1 oved by a 'BlIPES 1%fhe 1%?4 |73, WPy S resopn, PR 2 Sy B Bl
cust oner prenistadaiti ne3wedkiigupdtion eguipment] doeketd i S@iveser Linithe @ile state/.vhhaxhs S
al sp connect e@vh%' rr?octgilyss upp%%l:e%L leﬁher%{ernallpeorte%e%);)lgr}:ﬁ :hQiFe%lE&”E SS\XM lg hen
closed while contact SW2 and SW3 remain open. Thus only the master
) 5 microprocessor is on line and remains powered.

A. resistor chain 18, 19, protected by zener diode 20, allows the master
socket microprocessor to monitor the line voltage. The reason for monitoring will
become apparent in subsequent description.

The master unit also includes a dual tone multi-frequency receiver 29, a

10 tone generator 30 and a local ringing generator 31.

The output from the ringing generator 31 is controlied by the switch SW3
from the microprocessor 15 and outputs on line 24 corresponding to line 4 of the
proprietor's standard network termination equipment socket. The remaining pin of
the proprietor's standard network termination equipment (pin 3) is used as a

15 signalling output wire by the master socket using line 23, |
- Referring additionally to Figure 4, the lines 22 to 25 correspond to pins 2,
3, 4 and 5 of a standard "slave" socket. All of the extension sockets 12 are
identical in terms of hardware. The output of the slave socket, which may be
terminated in a standard plugable socket arrangement uses the connection pin
20 equivalents 2, 4 and 5 6f the standard UK slave socket noted here as lines 32 to
35. The A wire, line 22, from the master socket is directly connected to the
output'line 32. The ringing wire 24 and the B leg 25 are respectively connected to
lines 34 and 35 by slave socket switches SSW1 and SSW2 controlled by a2 slave
microprocessor 36 which is responsive to instructions received on the signalling
25 circuit wire 23 from the master microprocessor 15.

In addition to the microprocessor and switch arrangements shown in
Figure 4, the slave socket 12 may optionally include a liquid crystal display or
other display unit for showing calling line identity 37.

In order to avoid need for continuous line powering of the slave sockets,

30 the switches SSW1 and SSW2 are latching relays which are driven between the
. open and closed states and will remain in the designated state until a further

instruction is received.
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the nunber of the originating caller may be displayed if it is available
wirthin the 5 network. ———: Turning now to Figure 2, the switch of
the present invention is arranged for connection between the NTE 6 and
the tel ephone instrunents 7 (or other t el econmuni cati ons appar atus as
appropriate) awgoasishown as being present gn the Cust ONPCT/GBYAN2529S 2.
The systemeffectively conprises an intelligent master 10 socket 1 1 and as
many sl ave sockets 12 as may be required for connection using t he

exi sting domestic extension wiring 10 subject to limtations inposed by
signalling capability. The systemis shown as connected at the custoner

prfem ses 2 al t hobwylordedr i bﬁdekearappieeobahtim‘: bhahe amemuﬂhmn @ coswvherer
prem ses nay haye res tive .master. sockets 1 sockets 12 to
meke up a | ocalP" dBREYA "%f%r%'of’c%mw given to some ’éf’ber ?qtﬁ'ét'%l°§8raf'8"¢|sé?f?§ 3,

I n which the nadttbe te!mﬂoee ifstruofents Zthe NI Ei B and theshaamiing ingg4eat er detail ,

he A and B | f hy L e &

{he A and B 102 of 6 LE\SRARRSOL 1A sl FeCRRREP 5okl bl sp 5o TR L
26 correspon8 tSW2and&W3 open.1 Eagidofhe fslavh sothets efithbave SSWaichsed and SSW1
equi pment  sock eH%%dt(?Q{tﬁJ‘ Qrfd’Er\hn{(O.EfRI ddiim .ﬂ&%ﬁ%ﬂ& nﬁ‘gp dé ﬁatie% zﬁ‘?e? are

mast er sockets an ave soC Used and- gesecr'
conpati bl e w t lextensionse Sinres the switches SSMA in ewchi oftharstaxe gookats areaspen, the

described with g t sgg.gi - tjsh r er BS6 0 A
capacitor resi st or ﬁ‘ﬁ mjriFQ'g ?a@'r"o's‘%t ?%GE% o ﬁhg@giqa ‘gva " 8“'6? 397 de
a path for ri ngelnghmamdrawsgnw khig cponditiom tthe rﬁEﬂmr@*&ssmetaﬁ)mke teffettedy a

detector reggi WRimak Which, when alerted, passes information to a
m croprocessor 15. The information passed to the m croprocessor conprises
t he CLI (if any) Considen nowdiapaeytaeing ielephoner gall from necofithy teldphone

A diode bridge iddrlenkS 4B thONTEIES WhBH ahf ofBHethétkbinés 7GOTiftB&F bs Vi LRAEh
SSW2 is closed the through loop from the line 32 to 35 via lines 22 to 25, SW1
closed and lines 21 and 26 is applied to the netwaork in known manner. This will

15 cause dial tone 1o be returned from the local exchange. At the same time the line
vaitage will collapse from 50 volts nominal to 12 volts approximately and this loop
is detected by the master socket microprocessor. This is shown at step 100 of
Figure 5a to which reference is additionally made.

The microprocessor 15 causes the DTMF receiver 29 to come on line to

20 enable a check to be carried out of the digital transmission from the telephone
instrument 7. The transmission from any of the instruments 7 will be forwarded
directly to the A and B legs 21 and 26 and will also be monitored by the
microprocessor 15. If the first signalled digits do not indicate a call one of the
internal extensions then no further action is taken by the microprocessor and the

25 call proceeds through the PSTN under the control of the telephone instrument 7
(step 105) in known manner. . _

Howaever, if the first digit detected at 110 corresponds with the first digit
of one or more numbers to which calls from any of the slave sockets 11 may be
barred then after the comparison at step 115 indicating at step 120 that a

30 potentially barred call has been attempted the microprocessor 15 accumulates
each subsequent digit at step 130 and repeats the comparison with subsequent
digits in a call barred list. f at any point in the transmission of digits from the
telephone instrument 7 the microprocessor determines at step 120 that the called




orientation of the lines 22, 35 which do not need to see |ine reversals.

30

The line 26 _is disconnected fromline25-by—a-swtch SWM whieh—=
controlled fromthe m croprocessor 15. Power for both the
master and sl ave sockets 11 and 12 is provided via a | ocal or mains
derived powerwpWpmégsrepresented at 17, whj ch feeds a controbdrﬁctnakzozszs
WO 97/ 15137

PCT/ GB96/ 02529 voltage to the lines 22, 25 which correspond to
pins 2 and 5 of the proprietor's standard network term nation
equi pment socket. However, in the idle state, that is when no call

im progress eijshRs: iap@aNaHenY b sRpt 9aBakhY séwarhqs PhRWIdeES 1&, actilhtd Sthe
cl osed while contact SW2 and SVWB remai n open. . Thus only the naster

m cr opr ocessorMiCEoRERressae 38 eaehaf e Irsamparying slave units. Th'sAWF'é%ﬁ’%‘!‘o’the
chain 18, 19, divelffit Rrdi¥odeBEdE 16b8dBntedliedol tAYE Withth8BRE&dtion of the slave

socket from which the call originates each of the slaves may be caused to open
5 switches SSW2 at step 150 to provide privacy for the call from the other
extensions. The microprocessor 15 continues to monitor the digits transmitted by
the connected telephone instruments 7 until a predetermined time out period after
the last digit indicates that transmission has been completed. Once the time out
-has expired at step 155 the microprocessor continues to monitor for either further
10 DTMF signalling from the telephone instrument (which is likely to indicate
requirement for transferring of a call to a different extension} or for a change in the
line voltage indicating that the call has been cleared down. If the call is to be
transferred then the DTMF signalling indicating such will be monitored at step 165
and transfer of the call will occur in the same manner as a standard call to another

15 extension.

Now if an attempt is made to call a number to which call barring applies,
once the microprocessor 15 has identified that the complete number has been
received at step 125 a further interrogation process occurs whereby, at step 135,
data is examined to determine whether the particular call is barred to ail

20 extensions. If not, at step 140, the microprocessor 15 closes switch SW2 to
provide power to the microprocessors 36 in each of the slave sockets to enable
the origin of the call to be identified. Step 170 compares the identified originating
slave with the call barred list to determine whether the call is barred to the

particular slave socket of origin and if not at step 175 causing the non calling

25 slaves to open their respective switches SSW2 and the call is treated as

hereinbefore described.

If either at step 135 or step 170 it is determined that the call attempt is
barred then the microprocessor cause switches SW1 to be opened thereby
releasing the network connection at step 180 and optionally causes an internal call

30 to be set up as hereinbefore described to a designated telephone extension.

Optionally an attempt to make a call to a barred number may simply result in a

tone being returned to the calling slave extension.
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socket m croprocessor to nonitor the line voltage. The reason for

nonitoring wll becowe—apparent in subsequent description.
The master unit also includes a dual tone nmulti-frequency receiver 29, a 10
tene generator 30 and a local ringing generator 31. The out put

fromthe ringiwgogesiarator 31 is controlledgby the switch SVWBPCT/GBS6/@%2% he
m croprocessor 15 and outputs on line 24 corresponding to line 4 of the
proprietor's standard network term nati on equi pment socket. The renaining
pi n of the proprietor's standard network term nation equi pnment (pin 3)
Is used as a 15 signalling output wire by the master socket using line 23.

- Ref erri ng addi Nosnadf ItyetﬁrsFisg;naB dbnst fstep | 1) f18mt ehe? Jodpiig’ @EIBSHVRet O
pins 2, tan socC of the extensjon

3,
sockets 12 are'"s"umed‘gr?o f"(géﬁa 9 A" t"gFWbal 87"31”8? gRpree ethfﬁfgf?)'l?f"f%’t by, AN extensiony, e

socket, which magbee (128) .t eermicedpestestoral icatstarsividhugwil & Boofseded thereby
arrangenent usesg the ¢ ,gnnectl

20 ' ts 2. 4 and 5 of th
ahalp 181 URERAARRCIT s el SIRY erobroge it Rowy FRuses; e

standard UK sl ave Faie
22, from t hed mawtiteh S\Weketbe closed tstéf F90DTheestyestovidinghwer toahé pings 22N@532.

The ringing wr 4 th [es t.ively. connectedq.to
lines 34 and 3 %\% es?g'é E’étt ?mﬁmceﬁﬁsgr{a\{éﬁ%@vﬁ38?'?35? ﬁ@dt%tf"& on
sl ave - m cr epd @ome:%ﬁomtwnb ths sigesipging i23c Wsing aatetghctbitmmﬂerdw&irmad on

the signalling 2 arthrtr Gigh naha’ g%n%éﬂg]at {}gﬁ%gf\}rsg}g %cn%"lr O@r' i %\nﬂ\ manner

In addition tothe mer ro eSS0
Figure 4, the stheamsmmtecestlr noy fopivacisadignals by Iwaj;eoatﬁel canregcdsry 2Bawhich

(1 splay of 10, ihIRL 8 e RicrodrBlosiBS8 Yifid) tdilithohk 1fechtidl '3 Yo 3 b

In order to av0| or cont i ndous i ne powering o VE soc
30 the switchesa®®\ and SSW2 are | atching relays which are driven bet ween

the open and cl oged:sd %Sﬁhéﬂﬁcr%nlo'ceés%mibrhét&nhﬁb% RGN AnE e & in

until a further Instruction Is recel ved
operation and if so compares the ongmatmg and destination extension numbers

with the time barred list to determine if the call is permitted. If the call is

15 permitted as determined at step 210 then the microprocessor 15 causes switch
SW3 to be closed at step 215 and signals the called slave 1o close its respective
switch SSW1.

The micropr_ocessors 36 in the called slave socket 12 now causes its
respective SSW1 to close while the microprocessors in non-designated slave

20 sockets may be arranged to cause the switch SSW2, associated therewith, to
open thereby providing privacy for the extension-to-extension call. |

The microprocessor 15 in the master socket may now cause the switch
SW3 to be closed thereby providing a ringing signal by way of line 24' to line 34 to
effect ringing of the required slave extension.

25 When the called extension answers (step 220} the line voltage input to the
microprocessor 15 will again drop and this causes the microprocessor 15 to open
switch SW3 and to signal the respective microprocessors 36 to open SSW1 (step
225). If the microprocessor 15 identifies a line voltage change arising from the call
being cleared before answer then it will proceed into the clearance sequence. The

30 sequence may also be arrived at from the earlier set up arrangements for calls to
extensions which have been successfully answered at step 225 and also calls to
the external network at set up at step 160. Thus at step 230 all slave sockets

microprocessors 36 are instructed to close their respective switches SSW2. Once
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PCT/ GB96/ 02529 — In ordertounderstand t he opetaiten—oi—the
system shown i n custoner prem ses 2 consideration is now given to sone
of- the potential operational states of the tel ephone instrunents 7, the
NTE 6 and the,] Lhg line 4, First consideri ngpdhEpdeith

state, the ng‘g g“r;’s)gs:{%gket has SM closed wi®h 5 SW2 and SWB open. Ea%ﬁ of
the sl ave sockets will have SSW2 cl osed and SSW open so that the A and
B wires of the communications line are connected to all ext ensi ons.

Since the swtches SSW in each of the slave sockets are open, the

I hcom ng ringi .si.gnal _w I L not operate any signalli devi ce. i.n ect ed
tel aphone. appdtaitrtefipn Has pedf torbBfisd ip Mittobiagafior aBLAIEse Byl SRS
effectively 1Be omemednwhich effectively clo€em shel @micnoprocaessorns tinche sisvel epdiete

cal L f10m one yf b 6o ELRNSNer wasthdle! AY B aine i SWF N Ferork WRRAW O

the instrunents € S
closed if it has been previously opened.

5 Again if a time barred call is attempted at step 210 the microprocessor is
arranged to substitute a call to the designated control extension as hereinbefore
described with reference to calls barred externally, this is shown at step 2;IB.

Considering the second digit of an internal call at step 195, for the
purpose of description it has been assumed that 2 maximum of eight extensions

10 will be provided in the present system. The remaining digits 9 and O are reserved
to' provide special features within the system while the digit # as a second digit
following the internal extension indication at step 190 is used to indicate a
requirement for updating the data store at, for example, step 197 thus allowing
updating of the CL}! direction instructions herein described and modifying call

15 barring or time barring arrangements. The digit 8 may be used to indicate an
emergency procedure call, for example to be used by the designated control
extension to cause ali of the extensions to be rung simultaneously in the event of
an emergency, this step shown as step 198 is for example only and other special
features may be specifically programmed at the customer's request.

20 Consider now an incoming call, referrihg now to Figure 6, once ringing is
detected at step 300 the microprocessor 15 having been alerted by the ringing
detector 14 causes switch SW2 to be closed to power up the microprocessors 36
in the slave sockets. A check on CLI also received from the detector 14 is now
carried out at step 310 and assuming that CLI is present at step 315 the CLl is

25 compared with a listing of known calling line identifiers. Where for example CLI is
not available {step 310} from the network either because the number has been
withheld by the originating caller or because the originating line 4 is not connected
to a network which supports CLI signalling to the PSTN 1. The microprocessor 15
may have been programmed to ring all of the extensions on each of the slave

30 sockets 12 or to ring one or more nominated sockets this is identified at step 330.
Now at step 335, to effect this, the microprocessor 15 uses the signalling line 23
to indicate to the microprocessors which is to close the respective switch SSW1
and, if appropriate, which is to open switches SSW2. The switch SW1 will remain
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SSW2 is closed the through loop fromthe line 32 to 35 via lines 22 to 25,
SWL . closed and lines 21 and 26 is applied to the network in known
manner. This will 15 cause dial tone to be returned fromthe | ocal
exchange. At the sane tine the line voltage will collapse from50 volts

nomnal to 12 w@drasmpproxi mtely and this 1Iooop I s det ect por/Gpodins29
mast er socket m croprocessor. This is shown at step 100 of Figure 5a to
which reference is additionally nade. The m croprocessor 15
causes the DITMF receiver 29 to cone on line to 20 enable a check to be
carried out of the digital transm ssion fromthe tel ephone I nst runment

7. The transni sgpéiudtil @me enmeoéauwem@nﬁaﬁym&ﬁe%dWA aif) @hé @mavaaf&dssor 15
directly to the A and B | h%s 21 and 26 and will al so be nonitored by the

mi croprocessor 438S e switehes SW2 and BB 0 ks R the shve SoRketcRicEoRogessprsone

of the | Nt eaiehto sabbﬁyasingmg dufteft. NDuring inRedoursel f0Me ivPaitik SétidaYbédtiiRen a
m cr opr ocessor d the cal |l proceeds through the PSTN under the control

of the tel ephon%aq'l REVING QM $he “et"(‘g'l‘e"ﬁ‘ 1888 9fthen8siansiens @pswering the ring
However, i f t§16détbéﬁ>'f 14 @illt foekérgcd eignatito1the rﬁuefdbmemla Bhift the trik@wbik' 831 is
digit % Jrore nun‘gefs to whi c caI%3 ané of the sl ave

socket s 11 may appe QS'QF r'@d PERB nangiyeryd ('RieP S@a 5 Wil dp yrmy japuse the
i ndicating at sin@poprdfessbati 5ata3@perp Gintiehi sWsyab@rtbede&ahbwhasy Refalling the
attenpted the m croprocess 15 accunul at es é&g?a?ent digit at

step 130 and r efEIPRIOPEEOT ot R FOBA" ef'rfe%é‘%ﬁﬁ‘gﬁfhes ®R 3893 call
barred list. If at any tponatwom foiveards anOW peiboto ahgidgtieSCLI RBRit/&E 14 will

th: leggone I nl%t rpassr‘u\e recewed rELﬂ reonc%igrso%(r)orcegsec}rq%m IP ?hse 8|t.l isS 1-fr%Pn g’ %Qo&n%%u;cge

{step 315}, that is one for which the microprocessor has been previously

configured, then the call may be set up b_y activating SSW1 in the nominated slave

socket and causing SSW2s in the non-nominated sockets to be opened. The

respective slave is identified at step 320 and uniess it is timed barred (step 325)

16 as previously described with reference to Figure 5, the specified slave will be used.

If-the call is determined as time barred at step 325 the call proceeds as if it were a

call from an unknown CL) or without CL! being present. However, if the CLI is not

recognised as one for which a nominated slave socket 12 exists then the incoming

call may be handled in the same manner as if CLI were not present. Assuming that

20 CLi is present and the slave socket has a CLI display 37 then the received

information may be transferred by way of the signalling wire and the respective
microprocessor 36 (step 335). _

| The transfer of an incoming call from one extension to another may be

achieve using the DTMF receiver 29 and coding so that if the call is answered by a

25 nominated extension the user may key in hash or other nominated signal together

with the required extension number to cause microprocessor 15 to reset the call to

ring a different extension. Both extensions may remain on line using closed

switches SSW2. It is noted that if no reply is detected at step 345 within a

specified time period step 350 then the microprocessor 15 will identify the defauit

30 slave socket as hereinbefore described at step 330 and will seek to divert the call

to a different extension.
Programming of the microprocessor 15 {eg at step 197 of Figure 5) may

be achieved from a nominated extension or from a communications instrument
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WD 97/ 15137

PCT/ GB96/ 02529 Is not barred then by step 145 |line power is
provided to activate the m croprocessors 36 in each of the
acconpanying slave units. This will permt the sl ave unit

m croprocessors to be controlled so that wth the exceptlon of the s|
socket from WWPBHISBE cal |l originates eachiof the slaves mayPHF @3?5%

open 5 switches SSW2 at step 150 to provide privacy for the cal | fromthe
ot her extensions. The m croprocessor 15 continues to nonitor the digits
transmtted by t he connected tel ephone instrurrents 7 until a

predeterm ned tine out period after the | ast di I ndi cat es that

transmi ssi on I§recthedgiuagsdpitet he. mastas sorket.| n@’tewtwev. Rasmalipkevkeadt oft ep

155 the mi cr oRLAGGHRARI CMdd‘“@&lJ OpgORpyeliOloCidallsd  EsitigiRdtiohO ofPTtHe
signalling from the tel ephone instrument (which is [ikely to indicate

requi renent f GMCROPERSEEEN (1i%ag of a call to a different extension) or for a

change in the | irRe rerewp?&%ssd?dfacmaw& Ldagianxrh@d @@lrémé}ﬁéerbmermgé%araﬁd
dowa. If the call is to be transferred then the DITMF si gnal

i ndi cati ng SucRls\faceive@ sHphthasy yisteprisg dprough a list of feceived 'Er‘h%)P"Eel‘?émﬂal I

wi Il occur ingéBe nomimateR AdtYeceiing calistin @AY Futerd éalll ford BRI miaySbeCadHidialion.

Now if an attenpt is made to call a nunber to which call barring applies,
with a minimum of input.

The microprocessor 15 may also be programmed to effect call barring from
nominated extensions in an alternative manner to that previously described. For

10 this reason tone generator 30 may be provided. In this case the microprocessor
15 stores all digits received from the extensions and compares them with a call
barring list. If the call is not on the call barring list then switch SW1 may be
closed and tone generator 30 used to transmit the digits to the network in known
manner. If the call is to a number which is barred to all extensions then the switch

156 SW1 is not closed or is opened to prevent further transmission to a line.

- Where selective barring is in use then switch SW1 may remain open while
switch SW2 is closed so that the switches SSW2 in slave extensions to which the
call is listed as barred can be caused to open thereby preventing transmission to
line if on opening of the appropriate SSW2 the line volitage input is restored.

20 It is further noted that.in order to avoid false traffic being passed via the
NTE 6 to line 4 a tone generator 30 may be provided so that calls from any
extension are made on a tone repeated basis if required.

In addition to the features specified above, it will be appreciated that
further features may be incorporated on a selectable or timed basis in respect of

25 each of the slave extensions 12. Thus for example incoming calls may be
prevented from ringing an extension 7 in a child's bedroom after. a particular
specified time and/or outgoing call barring may be applied to prevent external calls
from being made.

As hereinbefore described, total barring or selectable barring of certain

30 calls may be applied to specified extensions. In addition specified coding may be
used to prevent calls to international or premium rate services. Such barring will
be carried out as hereinbefore described by the microprocessor examining dialled

digits prior to or in parallel with closing SW1.




once the mcroprocessor 15 has identified that the conpl ete nunber has been
recei ved at step 125 a-fuwrther interrogation process occurs whereby, at
step 135, data is examned to determne whether the particul ar caII is
barred to all extensions. |If not, at step 140, the m croprocessor

cl oses switch provi de power to the mcroprocessorsl,ég “Fﬁ h of
t he sl ave socl?gé‘\éwisgsenabl e the origin 18f the call to be ident ed.
Step 170 conpares the identified originating slave with the call barred
list to determine whether the call is barred to the particul ar sl ave
socket of origin and if not at step 175 causing the non caIIing 25 sl aves
to open their respectkive,.s he dth IS Lre

her ei nbef ore descri b§83c1fleal\‘|ntter e’éené% fcaggphagr t’ rbedl aqls f%m?

det er mi ned t hakhiidie hadtdorratto aampther child's begrooon rmdvehe tplnehlmezdr dperoa@psmﬂed
cause sw tches ng the network
connection at sfF' orl% gﬁﬁggﬁﬁﬁgycontg&%@ﬁ?ernaI call 30 to be set
up as hereinbefore d&smthbbalbptwmedjm theasysten glayHismiee esedangecmid details of

Optionally ag g&ﬁsem%etf% % @hs zﬁrlt éé&rrﬁséga{o fith AR s[I@ﬁ’ tﬁéz”ﬂy Yish GiU4 ¢
in a tone berng returne e ng sl ave extensi

97/ 15137 suitable modem and pnnter o8 tone interpretation or dlsplay apparatus, the
- PCT/ GB96/ 02529

)

microprocessor 15 may be interrogated to determine the time, duration and

destination of calls originated from each of the extensions.




Now if the first signal digits {step 110} fromthe | ooping tel ephone
Instrunent 7z indicate an internal call _forexanple hash fol lowed-by—an——
ext ensi on nunber (1281 , the mcroprocessor 15 causes switch SW to be
opened t hereby rel easing the connection to the network. The

m croprocessor 15 now causes 5 switch SW2 to be closed (st r eby
provi di ng pov¥P&Bhe |ines 22, 25 whBch causes each of&m‘g@ma&%

m croprocessors 36 in the slave sockets 12 to turn on and comrence
nmonitoring the signal wire 23. Using an eight bit code I-si
start bit, eight signalling bits and a stop bit using dc signalling in

known manner ~the master processor n&%mrds si gnal M“mﬂ u“NH“l

connection 23 which 10 indicate to the m cr opr ocess
tel ephone instrunment 7 is to be cal | ed. At step 00 t he
m cr.oprocessor_ 15 determ nes whether tine barring is operatjon and

if so conpares!-the &Y igteftacefgr sARNestian ito A ﬁ"l?nweﬂttéﬁﬁ?’ﬁﬁ‘“ﬁ\‘}mﬁssw'“‘h'wt h
the time barr agwybkt carﬂprﬁa{geh@hﬁserésﬁoﬁm f2kburké ideptifitdtioRCsigndiling Y@ciobd 1S
ne

15 -permtted as determ at step 210 then the m croprocessor 15 causes
switch Bvbn wap et 61‘%%%6"“&?"’%’?‘%?5“2&@"%6 caysgncitevt Ak sigadls of & fissfavirg

cl ose its respgeritifyifg one DM aqbluﬁ&«olof output terminalsT @ WhidhO RbMBRMIEAIBNS6 | N
the call ed slave socket 1g now causes \epzpecél ve SSW to close
whil e the ni crfpPEtEs SBYsPE FORBRET sf“cjﬁ'éﬁ oy e8Fh tepRiREE SefpRnsiye to
arranged to cmllmbe,nsmbtfabt Ao etfead comiettion bEtmwmtn@ to call @eNand
t hereby provi di nghp for, the extension-to-e nS| on ¢
ch pat c nnections whereby calls receive a te ecommumcatlons
10 system may be selectively directed to specific destination apparatus without

requiring a specific network telephone digit transmission.

2. An interface as claimed in claim 1, further comprising a ringing generator
to allow selective interconnection of a plurality of extension instruments without

15 requiring connection to an external network.

3. An interface as claimed in claim 1 or claim 2, including control means
responsive to a non-answered condition to transfer a received call to a
predetermined alternative destination apparatus.

20
4, An interface as claimed in claims 1 to 3, further comprising control means
responsive to a received call to alert a plurality of connected telephone apparatus

simultaneously.

.25 5. An interface as claimed in any preceding claim, comprising a master
controfler responsive to received signalling and a plurality of siave connection
arrangements each containing a respective control system responsive to signals
from the master control to effect connection or disconnection of attached
communication apparatus.

30 _

6. An interface as claimed in claim 5, further characterised in that the control
system is arranged to transmit signals identifying the source of a call to the called

slave controller.




the call ed extension answers (step 220) the |line voltage inputc to the

m croprocessow&wy again drop and this_causes the m croprQee&sdiozd?d t o
open sSWtc and to signal the respé%tive m cr oprocessors 36 to open
SSWL. (step 225). |If the mcroprocessor 15 identifies a |ine voltage
change arising fromthe call bei ng cl eared before answer then it wll
proceed into the cl earance sequence. The 30 sequence may al so be arrived
at fromthe earlier set up arrangenents for calls to ext ensi ons whi ch
have been successfully answered at step 225 and also calls to t he

ext ernal netwo#k at Aetintefface asiclaimedbih clainué, further ebaraBRriaéd irsthav e¢he slaket s
m cr opr ocessor | | |V ] S SSW2.
e P %oﬁt%%f Sdﬁp?agd;géu%g thPs6Ur8 6¢ 13%ohné RSP ESH o lSe YLy
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5 B. An interface as claimed in any one of claims 5 to 7, further characterised

The microprocessor 15 in the master socket may now cause the switch SWB
to be.closed thereby -previdgi-ng a ringing signal by way of 'mmllmnlﬂulmlﬂ"
34 to effect ringing of the required slave extension. '2% L e

in that the master controller may be programmed selectively to bar the setting up

of calls to particular destinations from particular associated telephone extensions.

9, An interface as claimed in any one of claims 5 to 8, further characterised
10 in that the controller may be programmed to prohibit setting up of calls between

particular associated extension instruments.

10. An interface as claimed in claim 9, further characterised in that on

detection of an attempt to make a call that is prohibited the call is directed to an
15 alternative extension instrument.

11. An interface as claimed in claim 8, @ or 10, further characterised in that

the prohibition may be time dependent.




this instruction has been forwarded the m croprocessor 15 causes switch SW
to . _be opened which effectively closes the nmicroprocessors _in the slave
socket s t hereby preventing power wastage. At the sane tine SW the
network switch is closed if it has been previously opened. 5

Again if a tinme barred call is attenpted at step 210 the m croprocessor is
arranged to O8I e a call to the designated control ext cRESi4GRI643529

her ei nbef ore described with reference to calls barred externally, this
is shown at step 218. Consi dering the second digit of an
internal call at step 195, for the purpose of description it has been
assuned that a maxi num of eight extensions 10 wll be provided in the .
present system The remaining digits 9 {1 0 are reserved to provide
special features within the systemwhilelithe digit # as a second di g
following the internal extension indication at step 190 is used to |
a requi renent for updating the data store at, for exanple, ste
t hus al | owi ng updati ng of the CLI dlrectlon—+ﬁe++ué%reﬁs her ei
deseribed and nodifying call 15 barring or tife barriHg—arrangeme .
digit 9 my be used to indicate an ener gency: pmbcqure call, for
exanpl e to be used by the designated control : ext erdsiod ta cause allf of
the extensions to be rung sinultaneously in the evelasof A arr en ncy,
this step shown as step 198 is for exanple only andg)ﬁqer ; ecdi al E
features may be specifically prograntgd at thefcust &% nequest . |22
Consi der now an incoming call, referrtng nowt¢ Fig gncé rind \, S
detected at step 300 the nlcroprocesébr 15 havijng b alerted by the ®©
ringing detector 14 causes switcH SW to.,,imJb qlo to power up the

m cr oprocessors 36 in the slave sockets. check‘on CLIl allso received
fromthe detector 14 is now carried out at aésunrng’that
CLlI is present at step 315 the CLI is 25 conpared mnih a listing of, knomm

calling line identifiers. Were for exanple CLI

'he
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not avail abl e (step 310) fromthe network either because the nunber has

been wi thheld by the originating caller or because the originating line
4 Ts not connected to a network which supports CLI signalling to the
PSTN 1. The m croprocessor 15 may have been programed to ring all of

t he extensions on_each of the slave 30 sockets 12 or to r nor e
nomi nat ed ¥PREAW3Yhis is identified at step 330. %%@55 to
effect this, the mcroprocessor 15 uses the signalling Ilne 23

indicate to the m croprocessors which |sé2€%close t he respective smntch

SSW. and, if appropriate, which is t en switches SSW2. The swi tch
SW will remain WO 97/ 15137 10, ~
PCT/ GB96/ 02529 open until one of the called extensions is ansjere
Agai n, the m croprocessor 15 uses the switche to wakd
the sl ave socket m croprocessors and to provide ringing cyrrent.
the course of the waiting period between a calfl arg ving fifromthe
network and one of the extensions answering the fing S . !
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5 detector

14 will forward a signal to the mcroprocessor 15 if the network
call is dropped prior to being answered (step 355). Thiswll in turn
cause the m croprocessor 15 to open switch SWB and to clear down by

si-gnal ling the
SSW. (step 360).
ringing,

m croprocessor 15.

m croprocessors 36 to re-open their respective sSwi t ches

If the network forwards a CLI
t he WOPTAY3%i ver 14 will 10 pass the received CLI fST’F
is froma known source

If the CLI

is one for which the m croprocessor

then the call

respectl ve sl ave i

(step 325) 15 ag|pretlt Busl i HelsdHiB WiQ F r efefeR & BoFgure 5,

s identified at s

.has been prev
may be set up by activating SSW in the nom nated sl ave
socket and causing SSW2s in the non-nom nated sockets to be opened. &

r7320 and un

ri.or
(step 315).
i ously

less it is tined bar

Hé802529

t hat
configured,

he
ed

t e
specified slave W be used | f@fhe call |s~rq§t ermned as ti rrefgarred
at step 325 the c4M proce dsaa; if TPRere a Al froman unknowph CLI
or without CLI bei hwever L i f the 1 lis not recagni spd as
one for which a n Iﬁ\@ sockeff 12 exists tthen the incom ng cal |
may be handl ed in|the sar&’ nmaher as ijf | CLI ;ﬂere not present. Assum nf that
20 CLI is presenf and tH2 silave sockgt[hds2d CLI |display 37 then the
recei ved i nfofmation nay :be transiefrglghy way or the 6|‘_gnall|ng M T e
and the respective m croprocessor |3p IsFe%,. 339). ‘ig g'g The
transfer of an in¢onming call if rom one|eXTenstdh tq anot her@ 2 g8y be
achi eve using the}DTMF recel ver 29 and C'Odl ng so tihat if, é i
answer ed by a 25 moenrrated C'/\l. etfrstofr Ln:c tSer—" er
nom nat ed signal fogether - : with the r;equi'kdgy ] puse
m croprocessor 15}jto reset the call tq» YE ring @ dgf ferent extension| BO®h
extensi ons may regmin on | i ne usi ngpetosed 'tches SSW2. |t is nptedd o
that if no reply ifs detected :at st ep 345-W|oh| n a tspeci fi ed—L perig §
step 350 then the|m croprocessor 15} w I_Ig ntifly-H: Ve g
socket as herei nb¢fore described-at|ste@d3@g and wll g O | hesw=
cal | o O £s .
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to a different extension. Programm ng of the m croprocessor 15

(eg at step 197 of Figure 5) may be achi eved from a nom nated extension
or_froma conmmuni cations instrunment WO 97/ 15137
11 PCT/ GB96/ 02529 directly plugged to the
master socket. alternatively, a small keyboard of conventi onal design
coul d be enplwoamdnswB7cause configuration of the m cr opr oc #ETEBI/02529
The m croprocessor 15 may be programred to renmenber the CLIs of all 5
calls received such that by stepping through a Iist of received calls the
ext ensi on to be nom nated for receiving calls in any future call from
that CLI may be achieved with a mnimum of input.
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The m croprocessor 15 may al so be programmed to effect call barring from
nom nated extensions in an alternative papner to that previously described
For 10 this reason tone generator 30 may be provided. In this case the

m Cr oprocessor 15 stores all digits received fromthe extensions and

conpares themw th a call barring list. If the call i pofestgre call
barring i sSWAHEA R it ch sw may be cl osed and tone gZﬁg}raator 30 used
to transmt the digits to the network in k manner. |If the call is

to a nunber which is barred to all extensions the_n the switch 15 SW is

not closed or is opened to prevent J4@TTIET transpg E5TOR TP [ ne. -
Wiere selective barring is in use tRgny, IRy I en while -

switch SW2 is closed so that the swi C%VSSV\ZH’] a8 Sktensi @s to which
t he call is listed as barred cah §¢& & her ehy_preventing
transm ssion to line if on op 2 Ili ne
vol tage input is restored. 20 olg i § der to
avoid false traffic being passed vija eg’_ o
generator 30 may be provided so that dp from 3 q?‘é.ga§ made
on a tone repeated basis if required. ﬁcﬁaphg
features specified above, it wll 8§§f5 res
may be incorporated on a sel ectableg ofg 858 | epach
of the slave extensions 12. Thus BL
prevented fromringi ng an extension A

particul ar specified tinme and/ of? ( Bybhe g
to prevent external calls rom ) \ ] re
descri bed, total barring or ect 11 . g ; he
applied to specifigd extensions. | i 8i i
used to prevent c¥s to internati
barring wll b@® garried out as | s
m cr opr ocessor exag Wng dialled digits prgor\ in g
cl osing SWL. ;< S 2
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WD 97/ 15137 ' 12

PCT/ GB96/ 02529 _Specified inter-extension calls_nay also be
barred such that calls from one child' s bedroomto another child's
bedroom may be prohibited after a specified time or selectively fromthe
master control socket. 11. It wll be appreciated that the system
may al so be weds13Tecord details of 5 calls nade from t hePCUIEBUWARF29

prem ses to the network such that by use of a sui t abl e nrodem and printer
or tone interpretation or display apparatus, the m croprocessor 15 may
be interrogated to determ ne the tine, duratioqsppd destination of calls

originated fromeach of the extensions.
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PCT/ GB96/ 02529 1. - An_interface for connectianto a line to
a tel ecommuni cations sw tching net wor k conprising nmeans responsive to

source identification signalling received 5 by way of the

tel ecommunjcations |ine to cause output of signals on a figSis 29
I denti fyi ng%%eg@ a plurality of output termnals to which conmunications

apparatus nmay be connected, neans in each of said term nals responsive to
signalling on the first wire to effect connection of the apparatus to call

alert and speech path connecti ons ﬂeby calls received froma
tel ecommuni cations 10 system-may be selectively directed to specific
destinati on apparatus w t hout requiring a specific network tel ephone
digit transm ssion.
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2. 2B IOARHATip\erensaverdi2804?) afated in claim 1, further comprising a ringing

gener at or to all ow sel ective interconnection of ‘a plurality of
extension instrunents without 15 requiring connection to an-external

net wor k. 3. An interface as'clained in claim1 or claim?2,

I ncl udi ng control neans responsive to a non-answered condition to
transfer a received call to a predeterm ned alternative destination
apparatus. 20 4. An i nt gHEACRAR ~Y I eeYa I G5 1 to 3, further
conprising control neans r eSponsl ve ' ] to alert a.
plurality of connected tel ephone apparatus si mul t aneousl y. 25 5.

An interface as claiged in_any. precedi cl ai conprising.a mast.er .
control | er responsi vgﬁ? PP ?WQ&“‘&%HQ?H%S" ;gn&e'gc mu&lqu?n%fsvgr%@nd n
connecti on particalag erartecomaiunications BWNghing! YIS ForvigseCOM bI'siglé PSTRMIne
responsive to %{fgnal s . fromthe master control _@ﬁ,o_ ef fect connection or
di sconnecti én deimjppfing  calls ¢ G A Plusiifty n on piMftiptielty  af specifigd  destingtion
interface as CidiriRféntd) claim5, further characterised in that the control

systemis arranged to transmt signals identifying the source of a call to
the call ed s| aveltdsmftes ther case that a telephone line representing a single telephone

number is shared by several telephone instruments at one destination. In a
commercial environment small exchange switching capability c'an be provided such

10 that either an additional digit or automatic switching can direct calls to different
telephone instruments for different persons or purposes. This may require
'substanti'al wiring and heavy investment in equipment and/or communication
network capabilities.

In domestic situations or for small businesses for example, it is common to

15 run a single loop of, say, four wires to connect a number of telephone sockets in
parallel. Thus any incoming call will cause all connected telephone instruments on
the loop to activate. _ _

In published PCT patent application number W094/23526 a .programmable
unit responsive to callér identity signalling from the telephone network is disclosed.

20 The system has outputs for domestic telephone and for a telephone answering
machine and a number of operating modes which the caller may select to cause
different groupings of incoming call to be directed to one or other output. This
provides limited selectivity based on calling line identity the outputs being

_ connectable to individual telephone lines.

25 Providing additional telephone lines is expensiVe for the customer and
inefficient for the network operator and may cause difficulty where a single
originating call is passed among members of the same family. As an alternative a
small switch would require additional digits to be transmitted through the network
to select the destination telephone. Such transmission may not be possible across

30 the telephone network until the destination line has answered a ringing signal or

else the network operator may not cause connection of a speech path.
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PCT/ GB96/ 02529 7. An interface as clainmed in claim6,..further
characterised in that the slave control is adapted to cause.the source
.of the connected call to be displayed. 5 8. An interface as cl ai ned
in any one of clains 5 to 7, further charadferized in that the master
controller may be progranned sel ectively to bar the setting up of calls

Lo particul ar desti ngll BRsah GMdARbh | SdkE 102 83BkbRe°Gors! BPHADCIRILARA 8P

9. An interface as n any one of ¢ urt
char act eri sed ptoviding tsklectablee tetephony | withinaycdmeupeogpramises twithous hirbiotving
setting up of sﬁglstlaﬁtlgleres%%ent in direct switching of metallic paths.
According to the present invention there is provided an interface for
5 connection to a line to a te_lecommunicafions switching network comprising means
resp;:nsiv.e to source identification signalling received by way of the
telecommunications line to cause output of signals on a first wire identifying one
of a plurality of output -termiﬁals t6 which communications apparatus may be
connected, means in each of said terminals responsive to signalling on the first

10
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parti cul ar. associ at ed extension instrunents. 10. An | nterfaceolgs?'?’m.3

cFajmed in claim 9, further characterised in that on det ecti on of &aM#S
atfenpt to make a call that is prohibited the call is directed to an 15 GrY.
al ternative extension instrunent. 11.  Aninterface as clained in
claim8, 9 or 10, further characterised in that t he prohi hgfean nmay be
ti me dependent.
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