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I nvention The invention relates generally to tel ephone 5 subscri ber .
services and nore particularly to an enhanced fornlof call-wmQﬁJﬁﬁ%%rV|ce
that includes off-hook thitd party calling number ‘del i very. Background of
the Invention 10 The call-waiting CW telephony feature is
generally wel |l -known and has been offered in the |ast few years by npst
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subscribes to CWservice is engaged in a tel ephone conversation with a 15 _

second party and a third party calls that custoner, the custoner receives
a speci al cal | Field ngft otlee tEmprenthipnd40 Hz for 300 mlliseconds, whereas.

the third party receiv audi L.nai t he 0 ogses to
receive the call from ?ﬁréet}#\g)%?%%é@%gga%%\%t%?P%% ﬁ;ta%hr?% q}ﬁ)‘? ®s the
second party waubscrhbesubervibes' andomoret pantisuiarighed am éhkahbedd
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after a few seconds an so i gnor e

given a busy tpagty2salling numbEﬁrd? ¥¥ers¥eons of call-waiting service are
di scussed in U S. patent nunber 3, 133, 995 to Zarouni whereas | ater versions
are di scussed in Pommerening et al., atent nunber 3,963,874, Ceorge
et al., US. papsﬂngm%roa‘-gghersfnm LOQ), S. patent nunber 3,584, 156,

and 30 Bregper, U.S. pa@ﬁgtcglgﬁwﬁlﬂlﬁél(@wg té&éﬁhéh ddapiid 119

subscri ber receives cal wai tin fr quently ver
rel uctant to | HEBEFapLYtWEL ixk&PWﬂga @Fsﬁ??@n°ﬁ§? atn bkagh few

entirely unsolyéakedb§nﬂogaw@alé§h§ﬁél obéeatanghcbﬂpmiéy. 3pnHowever, the
CW subscri ber woul d 03|§|on to make an uge eC|S|on i f he
O SuUpPsSCri

knew t he ident FP?VSPtt"ﬂEatlh PRy2 customexr w. es to
service is engaged in a telephone conversation with a

15 second party and a third party calls that customer, the
customer receives a special call-waiting tone, typically
440 Hz for 300 milliseconds, whereas the third party
receives audible ringing. If the CW customer chooses to
receive the call from the third party, a switch-hook flash

20 holds the second party while the subscriber's connection is
switched to the third party. If the first call-wéiting
tone is ignored, a second CW tone is given after a few
seconds and if this signal is also ignored, the third party
is given a busy tone.

25 Early versions of call-waiting service are
discussed in U.S. patent number 3,133,995 to Zarouni
whereas later versions are discussed in Pommerening et al.,
U.S. patent number 3,963,874, George et al., U.S. patent
number 3,997,731, Beth, U.S. patent number 3,584,156, and

30 Brecher, U.S. patent number 4,661.975;

When a call-waiting subscriber receives the call-
waiting tone(s) he is frequently very reluctant to '
interrupt the existing conversation for what may be an
entirely unsolicited and unwanted call from a third party.x

35 However, the CW subscriber would be in a position to make
an informed decision if he knew the identity of ‘the third
party.



‘2 Anot her custonet service presently being introduced to the marketplace is
cal ling nunber identification (CNID). Early proposed versions of this
service may be found in U S. patent nunbers 3,727,003 and 3,812,296 to 5
ParaAS'Revakos as well as in U S patent nunber 3,787,626 to Sub| eta. A nore
recent scherre of CNID is discussed in U S2 patent Re. 31,789 to Hashi noto.
In these patents, the directory nunber of a calling party is coded as
digital pulse trains mwthet icustonext sdrivics preselitdi/nbeling 19t§'9&h%éh
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these patents, the called party's telephone set must be

15 equipped with receiving circuitry for decoding the digital
pulse trains as well.as a display device to indicate the
identity of the calling party. The called party is then
placed in the position of being given the opportunity to
answer the call or ignore it. '

20 The contemporary method and protoéols of data
transfers necessary to the realization of the CNID feature
are available from Bellcore Technical References TR-TSY-
00030 and TR-TSY-00031. Basically, these specifications
require the use of modem data (frequency shift keying -

25 FSK) to transfer the identification information from the
central office to the subscriber set during the silent
interval between the first and second ringing signals.

N

Yet another patent related to calling number
identification is U.S. patent number 4,873,719 to Reese.

30 This patent is directed to the privacy issue of CNID and
proposes to solve the question by granting the calling
party exclusive control of the delivery of his identity to
the called party. The patent proposes to use conventiqnal‘
call-waiting tones and to deliver the calling party

35 identification information using Dual-Tone Multifrequency
(DTMF) data signals while the called party is off-hook.

A first difficulty with tpis approach is that



the called party. The patent proposes to use conventi-onal call-waiting:
tones and to deliver the calling party 35 identification information using
Dual - Tone Multifrequency (DTMF) data signals while the called party is [,
of f-hook. A first difficulty with this approach is that 3 detection of a
conventional call waiting tone in the prgsence of voice is unreliable at
best. Secondly, the appearance of nodem data signals (frequency shift keyed

data - FSK)d@ée@ir%neaﬁOéeéoﬁ\?éﬁtz?drﬁi@c“aiprwﬁﬁﬁg'ﬂﬂdﬂe Qh theeven a few
seconds is ver%eanno ying to the converﬁl rf{)artles and 1 s .thus undesi.rable.
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identification information to a called party's telephone
set while the latter is off-hook.
It is another object of the invention to provide a

15 robust alerting scheme for use on in-use subscriber loops.

It is yet another object of the invention to
provide CNID on a busy telephone line only when the called
party's subscrlber telephone set is capable of rece1v1ng
and dlsplaylng the 1nformatlon.

20 - It is a further object of the invention to prov1de
this improved call waltlng service on analog subscriber
lines using non-ISDN (Integrated Services Dlgltal Network)
technology.

25 Summary of thee Invention _

In accordance with éhe invention,'there is provided
to a first party engaged in a conversation with a setond
party via a local switcning office, identification
information related to a third party wishing to converse

30 with said first party. The local office initiates the
procedure by sending a call waiting tone having
predetermined characteriStics to ‘the first party. The
first party apparatus responds to the call waiting tone by
muting its assoc1ated hanaset for a predetermined lnterval

35 of time. The local sw1tch1ng office then transmits data
corresponding:to the sa;d identification information
related to the third party. 'The first party apparatus



|nfornat|on related to a thlrd party mnshlng,xo converse 30 with said
first party.- The local office initiates thé:procedure by sending a cal

wai tiing tone having predeterm ned characteristics to the first party. The
flrs?“party apparatus responds to the calu waiting tone by muting-its
associ at ed handset for a predeterm ned interval 35 of tine. The | ocal
switching office then transmi.ts data correspondlng,po the said
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duration of time correspondzng to at least the duration of

15 the data to be transmitted between the central office and
the subscriber terminal. Following reception of the data,

normal operation resumes.

ney

.From yet another perspective, the invention

provides subscriber telephone apparatus for receiving third

20 party caller identification while a first party associated
with the telephone apparatus is'conversing with a second
party via a local switching office. The apparatus
comprises detector circuit means for detecting the presence

Y of a call waiting tone in the presence of voicg signals on

25 the subscriber loop and a control circuit means responsive
to the detection of the call waiting toné for muting the
receive and transmit transducers for a predetermined period
of time during which a receiver and display circuit
receives and displays the identity of the third party

30 éaller..

In the preferred embodiment of the invention, the
call waiting tone and other control tones (beeps) appearing
on the subscriber loop are dual-tone signals and the
calling number identification data is formatted in

35 accordance with the existing and well-known Bellcore
standards with only minor variations as discussed below.

y
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of a call waiting tone in the presence of voice signals on 25 the

subscri ber loop and a control circuit neans responsive to the detection of
the call waiting tone for nuting the receive and transnmt transducers for, a
predeterm ned period of tinme during which a receiver and display ci rcui ™
receives and displays the identity of the third party 30 caller.. In the
preferred enbodi nent of the invention, the call waiting tone and ot her
control tommasidbeapsgcrppeionngotn.the Dimeindger | oop are dual-tone
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illustrating the sequence of operation of the nethod of the inveniion. 10

Descriptio@Q§_the Preferred Enbodiment -Figure 1 is a block diagram of at
| east the portion o?igusébaf:&sbarwaeéfaﬁﬁeaﬁa@ﬁa:hOilmlé@f@ﬁng§ he,d nventi on.

The tip and ring | ea of the subscriber |oop extend from 15 the subscri ber
preni ses eqﬁ.ﬁ%'}?g"rﬁe 'ﬁ\ﬂ?qrﬁtﬂioé’ur"écflhleom&tﬁegap)ét EP‘EpﬁBHEnEWPPchi ng of fice.
As is camnventional, the set conprises line protection circuitry 10 - 5
SO Lt HefskiRytE Ok CLas" brdkablll "Mhafladladf v svel andlor
_ Figure 1 is a block diagram of at least the portion o/
- of a subscriber set necessary to implement the invention.
-The tip and ring leads.df.the subscriber loop extend from
15 the:subscribgr}premiseS'equipment shown in figure 1 to a
local telephone switching office.
As is conventional, the set comprises line
protection circuitry 10 connected to a ring detect circuit
11 that may provide visual and/or audible alerting signals
20 to the subscriber that a call has arrived. The line
protection circuitry is also connected to a 2 wire/4 wire
hybrid circuit 12 via a hookswitch 13. . The hybrid circuit
12 is also connected to a handset 14 comprising transmit
~and receive transducerS'ls and 16 respectively. 1In this Q;J'
25 case, the hybrid circuit 12 is connected to the transducers’
15 and 16 via respective switches 17 and 18 as will be
discussed below. | _
, The subscriber set also comprises a control circuit
- which may conveniently be a'microprocessor 20 such as a
30 Signetlééigyge-PCD-3348, a conventional keypad and DTMF
(Dual-Tone Multifrequency) generator 21, and an FSK
(Frequency Shift Keying) demodulator circuit 22 which may
be an off-the-shelf unit such as. model QM2211 manufactured
by the Exar Corporation. The microprocessor 20 is also
35 connected to aniSplay.23 including a register 24 and
visual display unit 25 that may comprise one or more rows
each having a plurality of cells 1 to n; these are

)



‘20 to the subscriber that a call has- arrlved The l'ine protectlon circuitry
is al so connected to a 2 wire/4 wire hybridcircuit 12 via a hookswitch 13.
The .hybrid circuit 12 is al so connected to a handset 14 conprising transmt
and “recei ve transducers 15 and 16 respectively. In this 25 case, the hybrid
circuit 12 is connected to the transducers 15 and 16 via respective
switches 17 and 18 as w || be discussed bel ow. The, subscriber set also
conpri ses ad¥gdlabileciasc GEE-RhECRDRAF EOMPOREBRSLyi'be a i croprocessor 20

such as a 30 Signet. A&§Q(E€ﬁﬁe&t{@& E8 BS4BicRoSRHYENdO ) deRY Nask apgh DTV
(Dual - Tone Multifrequency) generator ié and an FSK (Frequepcy ?hlft
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di spl ay ﬁanlfguPﬁa% gﬁﬁ%?s 0 §°8} fof8 PBRBUEEHIRR S plurality
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connected to the mcroprocessar..20 and t ti.p_and._r eads _are a
paral l el sef@ H@Fﬁﬁf%{“@F G 056" gﬁaﬂaeﬁggps%gﬂesggtec FH R CHFTUDY . The
paral | el setisdehectsubj®cti mattcer26£f anpatens apphioatdenabeanimgt si gnal
that indica h ub et .S r ted
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i nvention one detector circuit 27 nust be suitable to detect the
phesence of a dual -t Bhe éRahakoR@cAeBECEODTRTERERAT iMNSth P rBatidtrklef

voi ce signaky @Rt tHeSHrklBhce of a dual-tone signal such as a DIMF
'signal in the presence of voice signals on the subscriber

15 _loop. United States patent application bearing serial
number 07/676,593 and also assigned to the same assignee as
that of the present invention is suitable to detect
reliably the presence of a predetermined tone in the
presence of voice signals. Two such circuits connected:

20 together are fully capable of reliably detecting a dual-
tone signal in the presence of voice signals.

. The microproceésor 20 functions as a control hub of
the subscriber set by fesponding to signals from the ring
detect circuit 11, the circuits 22, 26, 27 and hookswitch

25 13 to provide control signals to the muting switches 17 and
18, the DTMF generator 21 and the display 23.
The operation of the circuit will be explained
using figure 2 in conjunction with the circuit of figure 1.
It will be assumed that a first subscriber associated with
30 the apparatus of figure 1 is conversing with a second
subscriber via a local central office and that a third -
party is attempting to reach the first subscriber.
On detecting the incoming call from the third
- party., the central office prepares to enter the off-hook
35 call waiting procedure of this invention. This is
represented by the Xms (x milliseconds) guard band TGl in
figure 2. During this period, the call processor of the

[T



15 loop. United States patent application bearing serial nunber- 07/ 676, 593
and al so assigned to the sane.assignee as that of the present invention is
suitable to detect reliably the presence of a predeterm ned tone in the;t
presence of voice signals. Two such circuits connected 20 together are -
fully capable of reliably detecting a dual- tone signal in the presence of
voi ce signals. The m croprocessor 20 functions as a control hub of the
subscri ber eentmgl refEhicrlientans d @adls pnogassing isof tderecprogrami t 11,

ng gnal s to_
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fromthe thir t t he ‘central fice pre ares to enter
cal | waiti ll:*if %%‘io%% % B ehY%s Q%fét%l&n tects rediabdgnindthe. the Xns
(x mllisemnw%ﬂm%ﬂﬂsﬂgure 2. Durlngthls period, the call

rocessor of the 7 central ,office enters essi softvvarga
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microprocessor 20 which reacts by mutlng the handset 14 via
15 switches 17 and 18 and entering a control loop ‘that entails
. determining the status of any extension set and signalling
the DTMF generator 21 to generate an acknowledgement signal
t; on the subscriber loop to inform the central office that
- it is a subscriber set capable of recei#ing calling number
20 identification data. Without this signal, the central
office would aiways send the modem data burst to the great
annoyance of subscribers using a non-muted set. In the
case that an extension set is off-hook, the microprocessbr
20 will prevent the acknowledgement signal t; from béing
25 transmltted by not causing it to be generated, thus causing
‘the data transm1sszon sequence at the central offlce to be
terminated. Without the use of this control mechanism, the
subscriber on the extension set would hear the modem burst
and the control tones and its voice may mutilate the modem
30 data on the subscriber loop. The acknowledgement tone is
transmitted in a very quiet-period on the subscriber loop
since both the first and second subscribers have been
muted, the first subscriber by its own set and the second
subscriber by the central office in the manner conventional
35 for a call-waiting procéss. Almost any tone could '
therefore be used but it is preferable to use a DTMF signal
since it is not easily duplicated by random.events or voice

’
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‘10 subscriber. set is aware of the off-hook. status of the set as well as of
any extension set(s) connected to it. During*the [err] period, the

dual :tone detector circuit 27 detects the presence of the call waiting tone
and ‘s¥gnal s t he nlcroprocessor 20 which rgacts by nuting the handset 14 via
15 switches 17 and ‘18 and entering a control |oop that entails determning
the status of, ané extension set and signalling the DTNF generator 21 to
generate an vdgenent~*&j gnal- t3 on the subs per  |.oop to informthe
central office that|UMnrngatﬁmbxqrpbenodetthapahbscribencmewwpmppa&ésng
‘nunber 20 identification data thf this signal,..the central %Efl
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mutil at e t herequieremsantioh mmhatmeshm tioswep isTied sokaresl adgenent tone

IS transmtt ce h the
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conventionaly égié O 2 & eg”édﬂai&¥é#§ﬁ§§ FoRe o ale@Re 2oyl g therefore

be used but preferable to use since It 1s not easily
dupli cat ed bgmm cthetenspingidata which hag & perdiodgtshefta bengoh,
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correspond to the third party telephone number, name, date,
15 time of day, etc.... The FSK data is received by the FSK
demodulator circuit 22 which translates it to a digital bit
stream that is fed to the microprocessor 20 which
translates the data into information'displayed on the
display 23. The subscriber is then in a position to decide
20 whether or not to accept the waiting call based on the
- identity of the caller. Acceptance of the waiting call
simply entails generating a hookswitch flash in the
conventional manner whereas rejection of the waiting call
is achieved by ignoring it. If the subscriber ignores the
25. waiting call, the central office may generate a second call
waiting alerting tone after a predetermined period.
However, the data transmission would not be repeated unless
the first transmission was not correctly received. In that
case, the acknowledgement tone t; would be generated but
30 would not be generated otherwise.

During a short internal t;, the circuits at both
ends prepare to resume normal operation and the
microprocessor 20 unmutes the handset 14 thereby allowing
the subscriber to be alerted by a suitable DTMF tone t; thgk

35 the conversation may be renewed. After a guard band time
TG2 of Xms, the central office is fully recovered from the



5 transmission itself. The -signalling nethod, format and defini.tion of the
nessages and paraneters are defined in the aforenentioned TR-TSY-30 -
standard. The standards requirenment of a channel seizure tone is of course
not required since the subscriber set is _ready to receive. The 10 [err
portion thus consists of X mlliseconds @e g. 150 ms) of | ogical 1 data to
condition the FSK denpdul ator 22 for receiving the ensuing data which has a
period t 6 ofeparsugenh fdopesouvensaonad cpevation akd dhe aromvdrdsaticHi s

~ data may cohggsgggq L0 the third party tel ephone nunber, nanme, date, 15
time of day, etc.... The FSK data is received by the FSK denodul at or _
circuit 22 which trafslwill Pe ¥ealizegjithat mhe simeperieds discussedt he

m croprocesgage 32pWRirabyt AAAShAYChe! PPeddt @rmitidd | 8 Uiy spl ayed on
the display 23. The sugyc i ber ?s hgn in a position f%adégiég 20 whet her

or not té& aE@QﬁPSFﬁECWHFF ng*eReF BBEEﬂtBﬁnthe identity of the caller.

Accept ance of the maAltm@ung&hgliﬁ»ghgiaﬁudgggaygah%@baguglhgogsmntch flash
in the conventlon

gas Le ection e waitin
achi eved by “PEYEM ﬁ&nﬁg SVPSF gﬁb§8#|fﬂ§°|%§ﬁ6#bslﬁrﬁ9 é%&ﬂQl ng caII
t he central spktiad a&ycgéneyate neakimedtha]invfnﬁidn;eﬁh&tgam;iu&ne after a

redetermn [ , e, data tran on. Wo. Jd ot,.be _repeated
5n|ess t he ?§P§§3?2g555?§§¥§% ﬁég Rgtéﬁ%é+%E§Y%F 4% se, the
acknow adgebont cootaifpidng] theudesbribed ecireuti tmyt ;ﬁﬁbpmﬂlyd cwindategener at ed
ot herw se. PﬂrhngoﬁvéﬂeiﬁnéﬂtEéﬂ%#h&&e {de circuits at both ends prepare to

resume normal operation an croprocessor 20 unnutes the handset 14 ,
t hereby al |l owi ng t heNumeEeys hern iflimatdonsy syagdatibhe BENF tone [er N/
that 35 theaaa{a&aﬁighg%ayambﬁaasne&e&le 3&%&&%6&&&?&%&&& T& of

Xms, the central ice.1s fully recovere
without departing from the scope of the invention as

15 defined in the claims.
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departure from-conventional operation and the conv — I't
will be’realized that the tinme periods discussed are | d may be
predgterm ned to any value 5 consistent with proper'_'m @i’m,ﬁl gh the
i nventl on was di scussed using a conventi | subscri L Tt O'g his
integrated special circuitry to realizet Tnvention, the sane or

equi val ent rGELALMS:may be obtained with an adjunct display 10 box
containing the described circuitry properly connected to a conventi onal
t el ephone set. - Nunerous other nodifications, variations and adaptations nmay
be made to the descri Bededitoddiofe tranamittiingl edetrd i Betweom & heepepae of

the i tiop 5 fi.n [ . cl. ai E.. -10s | MS: 1. A
mechod of ¢ OEeacre RS aacanssziblr s4iinal RAVing CrepenitiRnd i per
t er m nal havrﬁgeﬂwansmansdnéemscébwevwﬁausdnnnmun$¢utiﬁ?cwn%F?ﬁvmefat|ﬁn
while th Bb ekQ hS ;@RI ' af f - hoc ondi tion, to the
sulbsgr i bgr S:Jgggégg%re'%s_ :E%H'? hg Lot gpg&%%gns%g'rﬁ nagI aﬁ%?@f ncg‘)‘?‘éﬂ]fel%v#ﬂg
predeternineHhéhﬁﬂbéﬁéibstiéQOPrsﬁmPWesmnqrtﬁe(ﬁﬁép&éQfxthe subscrlge{

' h : 5 ) Se at a;
termnal to alert thegbghify hhah1bbe in@ititle Hdv s éﬁr%%ﬁ%ﬁé‘u

in response to the alerting™tone, muting the transduc scri ber
t er mi nal forCBaB?EHSFéF#FﬁédfGQEthGnC@nttriarie.Qﬁﬁrmmmhgg gubstribsast t he
duration of téfmdaha te Beerecehuclattds twadl Uhd et ldgppdde central

office to the, subscri ber term hal. ) as frnedinclaim?1
wherein the wishes to send data;

U in response to the alerting tone, muting the
transducers of the subscriber terminal for a predetermined
duration of time corresponding to at least the duration of
the data to be received; and |

sending the data from the centrél office to the
. subscriber terminal.

2. A method as defined in claim 1 wherein the
alerting tone is a dual-tone signal.

3. A method of transmitting data between first and
second apparatus including transmit and receive
transducers while the transmission line between the first
and second apparatus is being utilised for voice
communjcation, comprising the steps of:

' the first apparatus sending an audio alerting
tone detectable by the second apparatus and recognisable
by the user of the second apparatus as an indication that
the first apparatus is to transmit a predetermined amount
of data on the transmission line;

the second apparatus responding to the alerting
tone by muting at least its transmit transducer for a
period of time corresponding to the predetermined amount “
of data thereby preventing mutilation of the data on the
transmission line by voice signals.



alerting tone is a dual -tone signal. 3. trng dat a.:
between first and second apparatus i ncI udi ng tra%u“mﬁﬂl _
transducers while the transmi ssion |ine between t sseeond e
‘apparatus is being utilised for voice conmmuni cation, conprising the steB?'
of: the first apparatus sending an audild af erting tone detectable by the
second apparatus and recogni sabl e by the user of the second apparatus as an'!
indication that the first apparatus is to transmt a predeternined anmount :
of data ondthe trandnimeshod pendefimedsddofdadgpat and qoaardeding ke the - |

alerting tfﬂ?tglérmétte?)go%t h%%shu'ttﬁ:gt TEHES Hed IR AT dPYHOd of
time corresponding t he predeterm ned anount of data thereby preventing

nuti | ati onsetonde appazasist A8 TLEPORSEiteh qh%é‘wt\/‘d}%e‘;%egnal S. - 11 -
4. A nethod as defined in claim3 and conprising the further step of °
al so nuting the receive transducer of he s cond p ar at us r onse to

t he alertrgg tone. & method Asmgﬁﬂi? %ﬁ?ﬁ33ﬁékﬁ Sfter

the mc;t | Ng @l 1he oler %thrta%%naft(ie&ef&{(de r\sMérmcettme ddtaantei tt ef' t he

second apparatus transnmts a si acknow e it is eto

recei ve datZanspd ttiedst é@&?&gaﬁﬁﬁﬁﬁé% (Ekﬁﬁ%ﬂigﬂ) qpthe

acknow edgg@rhowdiediiingd)ehadr Tithdls rag:ndwetoimeaceimsaaua.r rthes efjussice and

al I owi ng- voi ce communi cat i to re in
claim5 an@PPFRFLUS F§SHODC € ﬁbespe%?e ¥ois A“r%e Jm&he s{lg "si of a
third appar.«;at;mlcwyneﬁminatmﬂj a:ltieeldarha ht tdresmitioinyg sggguencs andl i f the

third apparagtus .i s off.-hook, the GO not transmtting said
si gnal ackf e’ddﬁgn JHER clalmlqugl c%et ‘{}btfogglgér% he dat a. -

6. A method as'defined in claim 5 and comprising the
additional step of verifying the status of a third
apparatus connected in parallel with the second apparatus
and if the third apparatus is off-hook;,; the second
apparatus not transm1tt1ng said signal acknowledglng that
it is able to recezve the data.

7. A method as defined in claim 6 wherein, following

" the unmuting of the transmit transducer, the first
apparatus transmits a second audio alerting tone thereby
indicating that the transmission line 'is available for
voice communication.

8. ‘A method as defined in claim 7 wherein each of
the alerting tones comprises a conventional dual tone
mnultifrequency signal. ' '

9. A method of transmitting data between a central
office and a subscriber, which method is substantially as
- described hereih.with reference to the accompanying

drawings. I



70 : A method as defined in claim6 wherein, follow ng the UnnU[IHg_Of
the transmt-transducer, .the first apparatus transn1tﬂ
al ertii ng tone thereby i ndi cat i ng that the transm ssio ,m"mm" a "m' e

for V8ice comunication. 8. A net_hod, as defined i ¢l atm erel n
each of the alerting tones conprises a c entional dual tone
mul tifrequency signal. 9. A net hod of transnlttlng data between a

central offigg and a i”%%%ﬁbﬁebf o dBid9% '*  5¥§€§&IX£as gescr|bed

herein with reference tot accofrpanyi ng ramnngsw?
met hod' of pr8Vgased do & conyersatipnalwidiuys evepzaredl par by cote ca sh¢ab with-

a second paré%l!bglﬁglﬁ%Qlcﬁ Eﬁ@b@9f¥35€¥5n 1‘¥§é§§%ﬁ§4ﬁ{hi{%§ nByign

related to a thir converse W
conpri sing tﬁ€1§§eB§I§V Wﬂﬁbln§c§9 GDMWﬁxaﬁﬂﬂﬁ&n;saxdﬂﬂlmsutpagpypne

havi ng predeégﬁﬁkmgqnghgh@cgggbgtbgs to the first party; the first party
apparatus responding to call waiting tone by nmuting its associ at ed

handset for a predet eFﬁFné&cﬁﬂrt effareomending hedldc aidiing danmen
transmtti nghdaiaﬁcgeéaa@e@ﬁlmeat enhiactard Jtdei idd Gafd Y AdY gsam! PN

related to said t ar% frrst party apparatus rec g and

he
di splaying to the f|r§ gF? sRPthdéRP?H§§H§(ﬁ?ﬁﬁﬁ&ﬁ#ﬁﬁlﬁﬂ]QQﬁeﬁQ%ﬂto
said third mi&iﬁbetahé Bk' ﬁWtE!ﬁgt hesf assodiaitied HaniddterFACGEPt OF
reject the 9? Eon1the t L p é % A nmet hod as defined in claim
10 and conprPEPAGEERBLPEAL HBFEL Eé f timestirst party apparatus responding
Y the local office then transmitting data
correspondipg to the said identification information
related to said third party; and
the first party apparatqs receiving and

displaying to the first party said identification

information related to said third party thereby allowing

the first party to either accept or reject the call from

the third party.

11. A method as defined in claim 10 and comprising
the further step of, the first party apparatus responding
to the call waiting tone by transmitting to the local

| office an acknowledgement'tone indicating that it is

— capable of receiving calling party identification data.

12, - A method as defined in claim 11 wherein said
acknowledgement tone is transmitted only if extension
apparatus associated with the first party'apparatﬁs is not
off-hook.

13. A method as defined in claim 12 wherein following
the transmission of said data, the local office transmits

an alerting tone to indicate to the first party thét the v
transmission of said data is complete. |



to the call waiting tone by transmtting to the’rocar'orrlce an .
acknow edgenent tone indicating that it is capabl I'1'i ng
party identification data. 12. A net hod as dﬁlmHmmlmlllﬂrmil vvher~e1 n
sai d acknow edgenent tone is transmitted only if extensionrapparat us

associated with the first party appar%l%% Ts not off-hook. 13.
net hod as defined in claim 12 wherein followi ng the transm ssion of sald

data, the local office transmts al erting,tpne ndlpate to t first,
. party that ¥4re trandhiR&t s%‘?aﬁ”b%‘fa“?sg%%h’ﬁléew;lerela he cag\]e-rret hod

as def|nedwa1gﬂ§?ra&ﬁévigﬁguduaiutanéIsﬂgmalng tone is a dual -tone si gnal .
15. A neth as defined in claim 14 wherein the acknow edgenent tone
is also a dual -tone signal. 16. A nmethod as defined in claim15
wherein thdasl ertin® tmetkchod a8 stefinkdl in onkaknghél whdrein theA nethod as
defined in _claim.l4. and i ' t t S t he i nstance that
the first SgW%%d %?qugp%ﬁ%er% t%f?é]egf&gés {8 ? %\kﬂ’%ﬁg tone, the |ocal
office transmts a second call waiting tone to the first party a ’
| predet er miyged peri of flvfddTad Y OMAY {hect 1 181 REr&ln PRI Tst call
wai ting sequence but™ t Irst party transmts a second ac nomfedgenent
tone in refi@ering tanel ke@kapP cﬁalguwa'rfwm sbgwabnly if said data was

not correctly received following the first call waiting tone. 18.
Subscri ber telephone apparatus for_receiving third party caller

|dent|f|caﬂ|on|rﬁ<nﬂnﬂ¢%hPQWﬁ§eﬁ%ﬁ*ﬂ?%tl%a?%?lﬁs%ﬁcﬁﬁﬂeunq}ﬂﬂlﬁﬁethe
t el ephone Wh?éﬂlssﬁép C&E‘,Vefrﬁltﬂﬂe V!ﬁé’t@néécﬂﬂslt p@!&éYfﬂ:é‘t apé?@f' h&¥ t ching
of fice, conprisin detector cirgchit neeff detecting th resence 7
reé%onded to the first ca waltlng tone, the ocal
office transmits a second call waiting tone to the first
party a ]predetermined period of time following the

termination of the first call waiting sequence but the

not

first party transmits a second acknowledgement tone in
response to said_second call waiting tone only if said
data. was not correctly received following the first call
waiting tone.

'18. Subscriber telephone apparatus for receiving
third party-callér identification information while a
first party aSSOCiated with the telephone apparatus is
conversing with a second party via a local SW1tch1ng o/
office, comprising:

detector circuit means for detecting the presence
of a call waiting tone in the presence of voice signals on
the 'subscriber loop;.

conttol circuit means responsive to the detection
of said call waiting tone for muting the receive and
transmit transducers of the telephone apparatus for a
predetermined period of time; and _

means for receiving and displaying said third
party caller identification information received during
said predetermined period of time.



of a call wai ti-ng tone in the presence of wvoice signals. on the subscri
| oop; controf circuit nmeans responsi've-to the-detecti Eu

wai ti,ng tone for nmuting the receive and transnmt tran m Illﬂu" ”",

teleéhone apparatus_for a predeterm ned g{lod of time; and neans for
recei ving and dlsplaylng said third party™caller identification |nfornat|on
recei ved during said predeterm ned period of tine. -14 19.

oreut meantoro s urt RAPRFRLEER SR oSBT, e 4 YR 1H T g
tone for prodliaimg QBSwgaabmothaus:emtlmlgmmbomeafnsarisacﬂ(rm&dea:dgerrent '

s onal on theeSHBRRILACES LREPALRcERILEAS (W e atiaitg Qifloa et 1t

is capable o ceiving a correspondi ng to sai
i denti fi cati pno@ntdngati eignad. to cauSgebsde genereltedwmo wE apparatus as

AR 2 e B S A SR o o R L L

the control crrcui ans reésponsive to espon I'ng to an
ext ensi on setobthagswitchdol PESAceh&hpdrditl dis s@pa®dee@ﬁomenemnmmg for

preventing t§§t9988iﬁéhgﬂn8§n aggd %SKBOW%§Q%6§%Q§g§bQﬂ§'

Subscri ber tel ephone ag arat uS substantiall crlbeé hereln mnth
reference toldpataficp &ﬁnlhnfﬁémaééeﬁpanylng dr awi ngs.

20. Subscriber telephone apparatus as defined in
claim 19 and further comprising a parallel set detector
circuit, the control circuit means being respohsive to a
signal corresponding to an extension set being off-hook
from the parallel set detector circuit, for preventing the
generation of said acknowledgement signal.

21, - Subscriber telephone apparatus substantially as
described herein with reference to and as shown in the
accompanying drawings.



