. METHOD AND APPARATUS FOR CONTROLLED CREDI T FACILITY
I N TELEPHONE SUBSET Thi s ji,nvention.relates, 1o payphones and in
partlcular to payphones for use:n secure’l acatiohs,: that »is; 1Q0a1|ons
"wherie t'he payphone can be superV|sed so that) thereé.is-14i'ttle-or no
pbss1blllty of vandalism Such |ocations widuld be, for exanple, a small
business or donestic environnent. It is known to provide subsets
whi ch can only be used after obtaining a key to unl ock a disabl i ngreemik 2s/sie1
associated with the subset. Such an arrangenent pernits the propri et?puagem3-2
t he subset sone control over its use. A di sadvant age of the
af orementi oned key control |l ed subset is.that with the availability of
substcriber trunk dialling, international direct dialling, and the
possibility of the introduction of tined local calls, the proprietor of the
subset has uncertain control- over tel ephone expenditure in certain
envi fFonnent s. In smal |l business environnents, proprietor owned
payphones are sonetinmes installed for tAUSTRAIDA custoners. These
payphones, being designed for unsecured |ocations, are relatively expenS|ve

to ifstal and have continuing maintengjeqiCRSE foogMor eover, probl ens
sonefines arise wwth theft from coin boxes assocr at ed mnth t he payphone.

It i$ an object of the present invention to provide a payphone arrangenent
whiclh permts the proprietor of a subset to control the expenditure of
call 4 from the subset by a particul ar user. It is a further object

of tle present invention to provide a payphone arrangenent which utilises

t el ephone subsets that are not specifically designed for unsecured

. | ocagi ons. '~ The present invention contenplates a subset arrangenent

havigg a controlled credit facility in which the proprietor of the subset

permgts a user to establish a call via the PSTN fromthe subset after the

propgi etor enters a credit limt into a programmabl e processor neans in

the qubset. When the credit limt is reached the processor neans

di scqnnects the connection to the PSTN. The arrangenent may be extended to

trangdm ssions froma facsimle maching) éﬁy 0 the subset. In a
SPE

furt ger adaption of the arr??eﬁgffﬁLﬁir ?Xﬁﬁkb%& t he
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proprifet or al I ocat es respectlve accounts with PIN numbers to a number of
users,} say vars fBron Bepbteda househol'd.”Peri odi'cal 1y the’ pr oprietor

~calls jup any aﬂ ﬁx th on a di spl ay SO0, that charges on that
. - 2-

accourt can be :
The |l agter arrangenent cou e used in a hqysehold mhere parents w shed to

control the cost of phone calls by their children. In a still further
adaption of the arriggev@itiorPfeldtes 'dér;%iﬁ:lﬁodel%% irPpaRidulato fishoried! for use
exanple a real estate agent, can allocate an account and credit limts to a
subset connednexgcuse lodasipnsd thatdsi incatiossywhereothelngyplere caerbwe@ylsad s0

| essee. The 0. p e ed
into the | ea?ga?gﬁé}rﬁg |q{lesubseﬁgg“’fi '%\ﬂggb'%bﬁlgggrgwﬁgﬁmgé gﬁ'edeﬁ%
(PSTN) from téeamgrRnNa smalbasineséior dorsedtid @hviedndent.ne Iease the account
can be brought up and settl ed. According to the present invention

there i s pPovi ded litis ¥npwirejshprayide sybsetsivhicd en aniy be rusesediter Phtainiag G
means and a kl?%\{)?tg ulfctka d%agﬁhgqgclggsgéaﬂe(y AR tI ag), % g%qgevnl'l%nt

faC|I|ty when W ng sal e used to nake a teéel ephone

a public sw t pévinnigs tisd PpOYHERONOF Wee ISubsensermeddritesiedvar igause.net hod

conpri sing the st eps of : a) Upon sai d subset qgO| ng of f-hook, disable said
subset}s transnitt Ardigagaritage of the aﬂmmwm key eearrolled mubset isithay wishd
processgor I oA

keypadi{to esfﬁfﬁ av%)ab:ht@rlﬂ‘ %%Sﬁhgt ﬁ%‘gﬁ%ﬁlﬁi ﬁ'(aei one%n%%ggrawqg;adsr% ye

public smbchpogsubmt\ephmm introductiorebfwirmed Io@)al camtmlenpmnetmm $eysend
of analysed dj al gnal s froma | ook-up neans in said processor

means; | d) BRLPE ganrucwréws?ﬁqrtt@fepmn@uwmdﬂwrer'.wemgﬂ REYKQAMegss.
per i odj cal |y deductn prafl HhRidds3hviltAigntdlbtcod ﬁ%@%ﬂésgﬁ afeg 2
Wt sal ypad I nto

predetgrmined credit limt previously enter
nmenory| neans ssmetimdscitisvalied foaithe usecafssustomeass; Thdse payinonedi beingydesigned

exanm n¢ remai n| credit data in said nenory neaps; Di sconnect
conneci on' toRHIASECIEes 1GARGS: 81 FHIBMES AxRIMENEHStal and U geRgnuing

credi t{li gkt . maintenance costs. Moreover, problems sometimes arise with theft from coin

boxes associated with the payphone.
' It is an object of the present invention to provide a payphone arrangement -
which permits the proprietor of a subset to control the expenditure of calls from
the subset by a particular user.
20 It is a further object of the present invention to provide a payphone
arrangement which utilises telephone subsets that are not specifically designed
for unsecured locations.

The present invention contemplates a subset arrangement having a

controlled credit facility in which the proprietor of the subset permits a user to
25 establish a call via the PSTN from the subset after the proprietor enters a credit
limit into a programmable processor means in the subset. When the credit limit
is reached the processor means disconnects the connection to the PSTN. The
arrangement may be extended to transmissions from a facsimile machine
Coupled to the subset.

In a further adaption of the arrangement of the present invention the

proprietor allocates respective'accounts with PIN numbers to a number of users,
say various members of a household. Periodically the proprietor calls up any

allocated account on a display so that charges on that account can be settled.




g n e
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W to a further aspect of the present invention there I's provided in

a. t el efhonahis Beaas BeaRugliceqy a progr ammabl e - -processor: -reans,” a keypad
means, g and chine :operatively coupl ed theret 0; a met hod of
provid Cﬁmmmt ”!ﬂcr edit; facility when allowi ng-sai d ?

facsi ' dto ‘transmit facsinile data V|aapubI|c

swi t chi -g t el ephone network connected 3

-3-

Dver  Momtartenastangereeih U8 B USRe Ccf Hogegh el affirts wishgg o
a| d faCSI ﬁg cgggt& o‘h% SlshyPEYid Enifd¥ehchi ng tel ephone

¥ b) CORt™Q gna S génerated by said facsim |l e machine that
establ ifh a lﬁ@eﬁmmhemd@mmeﬁitmeaarraugamenmmfathems@tr iaventiena

Char ge per i oaroprigren Jeb@amle areplaai e Fo0IEB5 LN gecount S Fhlif °
processpr g‘fﬂgﬁ%% a sttty rrdlted é@ﬁuéas&f BEhRES] W & haliggy Wohie; for uge

data repre predeterm ned credit limt previously entered
W th saj d keyppd lesser. The auneanouy oﬁﬁaasacaggot:aad@aemtmr%raﬂéﬁrﬁrqa@elz%émem

means: §) ' iore donirselsaRary esat YmechEld sRRcdraBuod® RBfer

upon . (?@1* MYOfrBFPHd agédt$ subset. Aﬁ%ﬁ@&élraﬂoh @fahetledsde the bbesumsearet
of the presen nvention there is provided a tel ephone subset for providing

a control | abl se bredght daandiseytiedhen al | owi ng said subset to be used to make
a tel ephone call via_ a publ | sw tchi.n . .
thereto, %%id subsBFCRt 9|t?; 3p§e%§dgﬁ&ﬁ€é§'ﬁ£w%§dg?r§§@igérd g%ﬁé%r&gggﬁt

means whi ch ipeluisg anaﬁfqﬁaﬁmenémé@%@emr thegissaid a Kdypadninetes, & memd of
when sajd subset is brought off-hook, nmeans to analyse dial signals

generated by pm\ddmeymaqntrgﬂawa|Qshdmga@bmu¢1erﬁoailqmm %?'@éppéﬁt Q198 4sedeto
apparat s via | d pho t ne a
charge period géi 8"% arpa"?owc %gﬁqng ﬁr{gneengs?al %?caéi?r%%g‘fee
circuit Weanﬂwéretd)eiau@dh@thbhycdiﬁsughgnhecmss gfned charge units fromdata
represepting a predetermned credit Iimt previously entered into penor,
15 a) Upon said subset going off-hook, disable said subset’s transmitter cifcuit
with disabling means controlled by said processor means;

b) Analyse dial signals that are generated by said keypad to establish a
connection with a telephone number via said public switching telephone
network;

20 ¢) Determine a charge period of analysed dial signals from a look-up means

in said processor means;

d} Enable said transmitter circuit with enabling means;
e) Periodically deduct predetermined charge units from data representing a

predetermined credit limit previously entered with said keypad into

25 memory means associated with said pfocessor means;
f) Periodically examine remaining credit data in said memory means;
g Disconnect connection to public switching telephone network upon

reaching credit limit.

According to a further aspect of the present invention there is provided in
30 a telephone subset including a programmable processor means, a keypad means,
and a facsimile machine operatively coupled thereto, a method of providing a
controllable credit facility when allowing said facsimilemachine to be used to

transmit facsimile data via a public switching telephone network connected
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e transm Sﬁ'lﬂ%swutchmg félgdﬁ(ﬁ-,e?néﬁ,v@rg urt her enbodi nent of the
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tARCFSARIMERNS!t he - arrangenent conprises a tel ephone
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e) Periodically examine remaining credit data in said memory means;
f)

Referrinf§ ?%g

Disconnect connection to public switching telephone network upon

15 " reaching credit limit.

According to a still further aspect of the present invention there is
provided a telephone subset for providing a controllable credit facility when
allowing said subset to be used to make a telephone call via a public switching
telephone network connected thereto, said subset comprising a keypad means
20 and a programmable processor means which includes means to disable said
subset's transmitter circuit when said subset is brought off-hook, means to
analyse dial signals generated by said keypad establishing connection with a
called subscriber apparatus via said public telephone switching network, means
~to determine a charge period of analysed dial signals, means to enable said
25 transmitter circuit, means to periodically deduct predetermined charge units from
data representing a predetermined credit limit previously entered into memory
means associated with said processor means, means to periodically examine
remaihing credit data in memory means, and means to disconnect connection

with public switching telephone network upon reaching said predetermined

30 _credit limit.

In order that the invention may be readily carried into effect an

embodiment thereof will now be described in relation to the accompanyihg'
drawings, in which:
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tq s persenal i f o8 AN Bk Beatid of an
t§T° using k F)rgd&z&z%}ffoﬁtgh E[ né gk%u(’féldéﬂrrgd 2); in box 2 the
i fiesacbouRrt.N entry; in box. the proprletor is pronpted to enter a

limt and ent t th dit. limt
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n; el q 5 atgXi mum cal | charge in box 5 the user
he harﬁgcgg’eS m% %g 8 i U nutes the subset's transmitter; in box

ser dials d-'dagwnee@l rsranﬁnuv chiant béactions exeputethduting thie iitiatinnef a
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9 e fecsimity yapsissio

Figure 7 is a further embodiment of the present invention in which credit

fimits are created in a subset at a remote location via the P STN.
Figure 8 is a flow chart of actions executed during the creation of credit
limits in the arrangement of Figure 7.
20 Referring to the'drawings, the arrangement comprises a telephone subset
1 coupled to the public switching network PSTN. Subset 1 includes a call
instigator button 2. Coupled to subset 1 is a controller 3 having an associated

keypad 4 and a liquid crystal display 5. Controller 3 is operatively coupled to a

power supply 8, preferably a 12V supply. A speech detector arrangement may

25 substitute the call instigator button 2.

Referring to Figure 2, in addition to the keypad associated with subset 1,
a remote keypad 10 may be incorporated in the arrangement shown in Figure 1.
Remote keypad 10 is operatively coupled to controller 3 via a known RS232
serial communication port 11, and permits the proprietor of the subset to '
-remotely enter a PIN number or increase credit remotely.

Referring to Figure 3, controller 3 comprises a central processing unit
(CPU) 7, such as, for example, an Intel 8051; a known dialled number analyser

‘8, and a memory means (RAM/ROM) 9.




eI N box 10 the user operates the call instigator button; in box 11
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deductg a charge unit fromthe nmenory every gharge period; in box 15 the CPU
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box 1B the user A &rsti oadpes dfieec@PU Dis ceopleai toxhasutset’s transmittart cineuit be
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4 f r omfoheuinh IFRAEMESTIAR ustih she SallAn$HgatRE bytiese? 1 OPREGIEY: BRSO or

I th hj ek’ X
o pcar codthUt BE tie SEY 218 ulied to NGO Fuflcf JH0H okeRath EEMSY,

;
- 6- e proprietor’s area and coup
linkedf t o anyjpaptrs Metler chig heotsshimen) torGRilkenesiempndatiingthe bebsattsability
into ngnory neans of the CPU., In the case where the ubsgt.is i.n, a

i emvitoorrize eXChFROSPBWIPTRAT WERR RTYIRF tN101KBS RfErNoRk TRde; /iRifdual
accounf s and ' chd Ve : r A ¥a]r
aount] or ¢ B} SFCREPE AT kayRRa"s ForEatring MEGUCHER i s AL 3Ra
user' sj accounterrdipdting thegCPW;t Badfd tnurtfrhputpu;huﬂxﬁPLh? s goueledag H@Jid_cmvsm
16 T hel pr oprdi8B @Y Gass Bofol SRlavinGang N rRSe  Siprpd cORISRR AN stecty
box 19 the p ' ' i ol Qg)llf ; P
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of crediiototwarr@ammelkeepadj S _entered, or account information cleared; in
s P T B S e T
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In addjtion to the circuit conponents already described in relation to
Figurel 1, thimakar san@en®hP ¢alclisidefollowsesi m | e neans 7, a node sel ector

el 2y ggb. "rhe-cr cEE Tt fo%h R SRRy § P SHRBpRr TPt ol ERIC ©

descripedsi Nefdkréd bYtHeOpropeidtsr dsing keypadRefEigUrd ) bf Kehpad | 1OV FHard 25havwn

in Figure 6, the routine operation of a
box 2 the CPU verifies the PIN entry; in box 3 the proprietor is prompted 10
enter a credit limit and enters an amount via keypad 4 {10), and the credit limit
data is transferred to the CPU’s RAM where it is utilised to control call duration;
in box 4 the CF‘U sets the maximum call charge; in box 5 the user lifts the

20 handset; in box 6 the CPU mutes the subset’s transmitter; in box 7 the user
dials desired number; in box 8 the CPU and the dial number analyser determine
the charge period and charge unit from a look-up table; in box S the called party
answers; in box 10 the user operates the call instigator button; in box 11 if the
call instigation button is not pressed within a predetermined time the call reverts

25 tb an idle mode; otherwise, in box 12 the CPU removes the mute from the
subset’s transmitter; in box 13 the CPU deducts one charge unit from the credit

"data stored in memory; in box 14 the CPU begins to deduct a charge unit from

the memory every charge period; in box 15 the CPU checks available credit and
terminates the call if no credit remains; in box 16 the user terminates the call
30 Dby replacing handset.
It may be desirable in some business environments to locate the subset in
an area remote from the area where the proprietor of the subset normally works,

for example the cashier’s area in a cafe. Therefore a remote keypad can be
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and enters his PIN, in box 45 Pl i s validated; oX 46 subset A reverts
to idl 4 riste MAintgnance made] iia; bqwﬁdk\eznromlsmn SePtN isAntarederiadiax 20 the
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confirrati on,aubaaﬁ@zx oA redipigtvatiousCidrs as18atered) 6f 86com insogR@icn tieabed;
transm:tted to the PSTN where connection to subset B_is established; in box

50 subset B re$esnd2 the prapfieter @xitsemaiinesreemasgded Th@ﬁéﬂbﬁ@hcéat@‘ﬂ be used
transferred lﬁ?%ggrhggmtgv\gpmbsets in box 51, if subset B does not

respond w thi
15 The embodiment shown in Figure 5 permits credit controlled facsimile

transmissions from the arrangement shown in Figure 1. In addition to the circuit
components already described in relation to Figure 1, this arrangement includes
a facsimile means 7, a mode selector relay 8, a dual tone muiti-frequency
; {DTMF) decoder 9, and a line control relay 10. The creation of an account by
; 20 the proprietor is the same as described in relation to Figure 4.
3 - Referring to the flow chart shown in Figure 6, the routine operation of a
user initiating a facsimile transmission from an arrangement as shown in Figure
5, is as follows: |
First, in box 34 the user sets the subset for facsimile transmission mode;
25 in box 35 the change-over relay is activated; in box 36 the facsimile machine
dials the desired facsimile machine in box 37 the dialled number is detected
and analysed and charges determmed, in box 38 credit availability is
~ determined; in box 39 the call is terminated if no credit available; in box 40 the
line condition is monitored as to whether call to called facsimile machine has
30 been established; in box 41 call to be answered within predetermined time; in
box 42 credit availability is checked periodically; in box 43 the facsimile
machine terminates call.

The embodiment shown in Figure 7 comprises a connection via the PSTN
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processor megspsiTN. TREMbLOHhE S LY BlfgWshe remaining credit data in said
menor y§ neans; ) Di sconnect connection to public switching tel ephone

net work upon Firssdoiaxg44ahd propdetarrattivades sedibwntpad tmode in subsast Addr
as clagmed ip_claim?l, including in _Step e rLQr. to. enteri .dat .
apr ecpntPngter P ARa ARt Haaok Bodre dmiats ikl i p8edt PN i Yeloetegs in
step ent epbRUIGIaLBsECRIRIBALItBAdR PRIUSIPPINI iS¢V AIld;CH bR JWpksirietbF h

sai d kipypad for
enters credit parameters and the telephone number of subset B; in box 48 the

so entered credit parameters and subset B’s telebhone number are displayed for
confirmation; in box 49 subset A’'s CPU causes entered dial signais to be

15 transmitted to the PSTN where connection to subset B is established; in box 50
subset B responds to validate the connection and thereupon data is transferred
between the two subsets; in box 51, if subset B does not respond within a
predetermined time, subset A reverts to the idle mode. |

While the present invention has been described with regard to many

20 particulars it is understood that equivalents may be readily substituted without

departing from the scope of the invention.
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. 4. A method as clained in claim?8, wherein said data representing
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blic switc

one nkeypad neahssnaenethadbd pesvidingeaaoytattabie ceediv aciliydwvienhhalkawvitig
SOor neans, .

5 In a tel ephone subset including a programyabl e
sor mSaNkSuBRETI0Es HaRd e TAEKe A TARTGeCFAIbY A AUBliC SWEHTIRG tElapheone
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2% popliore SRRl RS i WA Rbg rBrag e YRBY &1, ' cai 4
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enting)an ArigiedidAigitiidthat are gétiBidd by dalPRefHil s dspiflisHEg™! Y
associ ated with said processor means,; C) pon val 1 dation of
ber sonal i deoninectiani with rutdiephens aumtieslvia isgidapsblic switchinid telapbone
corresponding tp desired tel ephone nunber for transm ssion to
bIi% swi tclﬂeﬁg'otr& ephone network; d) Anal yse said dial signals in

i gnal canal ys&vermmala chaPQe pakied o dribiysed diab 3idhal BoPRS 20boRRA Fheans
' in said processor means;

d) Enable said transmitter circuit with enabling'means:

e) Periodically deduct predetermined charge units from data representing a

15 ' predetermined credit limit previously entered with said keypad into
memory means associated with said processor means;
f) Periodically examine remaining credit data in said memory means;
g) Disconnect connection to public switching telephone network upon
reaching credit limit.

20 2. A method as claimed in. claim 1, including in step e), prior to entering
data representing said predetermined credit limit into said memory means, the
step of entering data representing a3 personal identification number with said
keypad for comparison with validation data stored in memory means bf said
processor means, and upon validation thereof enter data representing said

25 predetermined credit limit.

3. A method as claimed in 'claim 2, including the step of providing visual

display means controlled by said processor means to indicate information

including call progress prompts and status of credit.

4, A method as claimed in claim 3, wherein said data i’epresenting said

personal identification number and said data representing a predetermined credit

limit are generated- in a remote telephone subset which includes a processor
means and keypad means, and transmitted therefrom via the public switching

telephone network and entered into said memory means associated with said
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meang sai'd transmt
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contrjol l ed by said subset's hook-sw tch. 8. A nmethod as clainmed in claim
i fcl udi ng the Wigh ddﬁabbPEWG?%CPPE"GHFd &Ysiﬁ'éwfﬁﬁmfdﬁﬁﬁ?%l |l ed by said
procgssor negns t I ronpts,
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d to said tel ephone subset, a nethod of providing a controll able

f3Q ity wieeAR owi ng said

c) Upon validation of said personal identification number enter dial signals

credi

with said keypad corresponding to desired telephone number for
transmission to the public switching telephone network;

d) Analyse said dial signals in dial signal analyser means associated with said

15 processor means;
| e) Periodically deduct predetermined charge units from data representing

predetermined credit limit stored in memory means associated with said
processor means; |

f) Periodically examine remaining credit data in said memory means;

20 g) Disconnect connection to public switching telephone network upon

;

reaching credit limit.
6. - A method as claimed in claim 3 or claim 5, including the step of providing
a fuh:her keypad means remote from said subset and operatively coupled to
input means of said processor means by wiring, whereby data representing said
personal identification number/s and credit limit can be entered into memory
means of said processor means. ,
7. A method as claimed in claim 6, including in step d), upon analyser means
detecting data representing a predetermined sequence of data stored in memory
means associated with said processor means, said transmitter circuit is enabled
and connection to said public switching telephone network is controlled by said
subset’s hook-switch.
8. A method as claimed in claim 7, including the step of providihg visual

display means controlied by said processor means to indicate information
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in said processor means;

15 d) Periodically deduct predetermined charge units from data representing a

predetermined credit limit previously entered with said keypad into

memory means associated with said processor means.

e) Periodically examine remaining credit data in said memory means;
f) Disconnect connection to public switching telephone network upon
20 reaching credit limit. |

10. A method as claimed in claim 9, including in step d), prior to entering data
representing said predetermined credit limit into said memory means, entering
data representing a personal identification number with said keypad for
comparison with data stored in memo}y means associated with said processor
25 means, and upon validation thereof entering data representing said
predetermined credit limit. |
11. A method as claimed in claim 10, including the step of providing visual
display means controlled by said proces'sor means to indicate information
including call progress, prompts, and status of credit.
12. A telephone subset for providing a controliabie credit facility when
allowing said subset to be used to make a telephone call via a public switching
telephone network connected thereto, said subset comprising a keypad means

and a programmable processor means which includes means to disable said
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provi dexB.w tA telephegé JWEBEL 8s RIAARISIANcIARAND, further inclufinglmebiis t&* _
1 7. A telephone subset as clained in claim1 5, further including
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(i Ticati qn AUANRY comparison with validation data stored in memory means of said

processor means, prior to entering data representing said predetermined credit
limit.

14. A telephone subset as claimed in claim 13, including visual display means
coupled to outputs of said processor means and controlled thereby, for
indicating information including call progress, prompts and status of credit.

15. A telephone subset as claimed in claim 14, wherein said means to enable
said transmitter circuit comprises a push-button means provided on said subset,
contacts of said push-button means being coupled to input means of said
processor means.

16. A telephone subset as claimed in claim 15, including encoder/decoder
means for transmitting/receiving data representing credit limits and personal
identification number to a remote subset via said public switching telephone
network, said remote subset being provided with a programmable processor
means.

17. A telephone subset as claimed in claim 15, further including means to
validate data representing at least a second personal identification number
entered with said keypad for comparison with second validation data stored in
memory means of said processor prior to entering dial signals with said keypad
corresponding to a desired telephone number for transmission to said public

switching network.
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said memory means.




