11-  2062412'CALL CO N-BOX TELEPHONE | NSTRUMENT The present ‘i nvention ' (EEE
reiates to tel ephone call coin-box instruments and is nore particularly .
concefned with t he provision of suc |nstrunents havi ng in- bui%@!?%gkl%?fn

and sat| nanagenent arrangenents. O .recent tinmes there

i ntroduced coin t el ephone |nstrunents i ncorporating electronic control, for
exanpl e ni cro- processor- control allomﬁng |nportant |nproved faC|I|t|es

Coin and fee checking, f Bl cﬁp Iﬂﬁ%ﬁpﬁ@ t he tel ephone
~instrunment w thout- the nee or conp Si gna romthe -
exchange. This ne f S sever al
coiﬁg gg|V|ng nax?ﬁg %F?P%yF%QG%iﬁﬁ|ty'i%é%@%eggtﬁéreﬁﬁeﬁ%okﬁggelephone.
i nstrunent c@giRLEERNink orits Ehd :|.§>iﬁﬁ-é y%éf&éﬁﬂﬁrmﬁycéic%ﬂefdeﬁ

“exchange line instrunent does allow ng "phone use on I nternational

calls. In SuﬁfthnﬁhéUPQBﬁsﬁ.@h” oftldhib 1ML EepRasss nﬁévihggh.ﬁ-%ﬁh.ﬂﬂ.asu“ ng

the thickness and rolTing dianeter of coins but also on electronically

. noni tored negsiteshat celll2@anageniedit artatzehdnEipess and netal cont ent.
M cro-processor-control l ed coin tel ephone instrunents are arranged to take

asr ange of - coi ns Ogpeedeny timesethisrs haw éeserkhtpoducedogeiean hold
coins inserted in store, cashing.themas a call progresses and refundlng 25
unused 00|nstehephohealnatrmhmnﬂSuldcnmpnmatmns|electnbnicobonmm&aq coi ns

i ¥ returned to the customer. Alternatively, the user has the option of :
usi ng the crﬁdrtenampléomnowoe@nnﬂdssorrnanmmolnsalhawmng dmpoedisnidi spl ay
I's provided to
e P improved facilities. Co;n and fee checklng, for example,

10 can take place in the telephone instrument witheut the
need for complex Sisnaliing to and from the.exchange.
This ﬁeans not only the£ the minimum fee can consist of
: several ceine,*sivingzmaximnm'tariff.flexibility but also
;that the coin telephone lnstrument can present 1tself in
15 jex'actly the Same way a8 a direct ezchange llne instrument
does allowing "phone-bax" use on International -calls.
| In such 1nstruments coin valldatlon depends not
_31mply on measurlns the. thlckness and rolllng dlameter of_'

coins but also on electronically monitored measu:ement of

f-)

20  weight, size, thickpess and metal content.
| -Micro;processor—cdntrelled.coin telephone.instruments
are arranged to take a range of coiﬁs depegding'uPOn
eeonomic consideretions. Some can hold'ceins inserted in
‘store, cashing them as a call progiesses and refunding
25 unused'coins in such a way that the largest pdssibleevalue
of uhuSed coins is returned to the customer. 'Alternatively,5
' fhe user has the dptiqn of using the credit on & follow-on

cali; In some instruments a eredit'display is provided to



fRhn)

Aovi de t he caller'mjth'ihfornntion of current call cost and credit

It is an-aimof the present invention to provide a

ro/processor controlled tel ephone call coin-box 5 i nstrument whi ch-

. incTlUdes a nunber of anti-fraudul ent nmeasures. According to the inventiw
“there is provided a payphone tel ephose gubscribers instrunent incorporating
a mcro-processor adapted to control the functions of coin 10 ~ and fee
checking and call adm nistration functions performed by the instrunent, in
- which nmeans are provided for.detecting the disconnection of an earth

condi tion fprovwide-thstcabber whtht hefonsatiennofi cuzreatgealiocesdvent al)
chargeabl e-cal I's after detection of an earth 15 condi t'i on di sconnecti on.
" The invent iamd verédbe pematningeder st ood by reference to the accompanying
schemati ¢ diagram _The schematic. di agram shows a%ﬁvalldatlon Process

El ement Devi ces B, isoan\gim;Q§ te PB?SQBFn1RSBP

20 4,

. PR2, CAD,
| '];Eﬁ? ﬁ;rescgrﬁgﬁYHﬁ@g?ggﬂﬂgﬁt F\?S&ﬁﬁggcgl HBPBegO O%I %tl ? 9gl"'lagcm noo_I n.

denon1nat|qmga§ﬁrége four coin set.

10

15

20

PRI, CV, PR2, CAD, PR3, C/RSD and PR4, d) Central -

25

gPvERaBERYAASDAi ces S3,
S5, EML, EM2 and EMB £%Qb i glene E|OCKS EDD, PR, Cv,
PRECTreTREPSeFSOPRIONFobLad, krlePBPRE.Cal g CBAPTPeBY and e) Main

-

According to the invention there 1s prov1ded a ._ : *
payphone telephone subscrlbers 1nstrument 1ncorporat1ng a
m1cro-processor adapted to control the functions of coin
and fee checking and call adm;nlstrat;on functions
éerformed by the_instrnment, in which means are promided"
for.detectlng the disconnection of an earth conditionl
from the-instrument and the inetrument is arranged to
prevent all chargeable calls after detectlon of" an earth
condition d1sconnect10n. | o |

The 1nvent10n will be better understood by reference
to the accompanying schematlc dlagram. The schematlc
diagram shows a) Valldatlon Process Element Devices S1, .
sz vCl and VC2, b) Coxn Routlng Management Dev1ces s3,

b

sS4, S5, EMl, EM2 and EM3, ¢) C1rcu1t Element Blocks LEDD,

Processing Unit CPU and e) Main features of the Analogue

- and Interface A/I.
.COIN VALIDATION

Coin Entry

" Coin entry is made throughfa single coin slotffor

all coin denominations of the four coin set.



"Condi'tions applicable to Coin Validation Coins will

the val.i dation process on calls originated fromthe payphone when it is

| ocked-into the 'Coin' node. 5

wi | K _be |nned|ately ref unded. VaFTdétlon Process Coins subjected to the.

val i dation. process hy the coin val i dator CV pass-along a coin runway and
relative to the validation arrangenments are detected
> -.;ae sensors designated Sl

their

process 15
t he coin st
t he. operati

Iocatlon 10
~by opto-ele
and S2 are &8

3

only be subjected to.

a5 from the payphone

) - B !
Rl u3| ng e va %%%}%Fxge%g%gmﬁgq’%@% ydrggtslsolnnto
] L

~Non- operatlggcgkdgqguﬁJqﬁ% d OEgNet Wbk result in the coins belng directed
nd -

~to a refund channel a

nsertson i n any coand ik GUfsctEanteakheo

IsIs .the case in the event of any coin

| ocked”to the.' Coin" node. 25 Under Phe val i dation process two

ipter-rel at ggmie@ilatea!

malldator coil sets v@f and VQ2. ‘The flrst test provides

‘15

10

20

25

Validation Process

Coins subjected to the validation process by the coin

validator CV pass along aecoin-runway'and their location

~ relative to the validation arrangements are detected by
Optc-electronlc sensors Sl, 82, 83, S4 and S5.

p'sensors de91gnated S1 and sa are operatlonal only during

'pan orlgnnatlng call from-the payphone locked to the 'Coin'

_:mode and are effectlve 1n prlmlns the valldatlon process

| us:l.ng the val:.dator CVv.

Vélldated cozns may only pass 1nto the coin storage

' escrow through coin diversion arrangements responsive to -

the operation of an.electromegnet-controlled flap operated
by EML. '
Nonpoperatlon of the electromagnet will result in

the coins belng dlrected to a refund channel and this is

. the case in the event of any coin 1nsert10n in any’

"'condltlon other than call orﬂglnatlon w1th the payphone

1ocked to the_'001n' mode.
Under the valldatlon process two 1nter-related tests
are made on each corn'by the mlcro-processor using the

valldator c011 sets VC1l and VC2. The flrst test prov1des

K- measurement lndlcatlve of the general bulk and alloy

r8ceals ¥11W tYe t he payphone

refimmdedeach coin by the m cro-processor using the

Coi ns not subjected to the process



char/acteristics of the coin whilst the second test provides a relatively
preci si on neasurenent indicative of the value of the coin conditional qegp
the results of the first test. 5 4 - ~ The concept of the validation
tests provides for apparatus tenperature variations over the specified
‘range. Coins failing the validation process are i medi ately refunded by the
- non-operation of the el ectronmagnet EML as previously described. 10

It is not gMrdwtéibstiest ofobhei ealine whidat tthe seegmdebestral functions
Wi ll result in the imedi ate refund of any coins inserted. Validated coi e/
di vert ed ipdoviides coi relabiwgkyeprecisipn meagurenent brdecebivenagnet. EML
are retai ned agai nst 15 t he subsequent determ nation process of g '
encashnentodbrthefvalkuendfr theecodn: conddrtionad ruparyriehe FREUWESERE. CO N
MANAGEMENT I n general all uncashed coins are refunded when the handset is
restored tthe tElrstttesbist coin encashment is 20 . under the control of
the m cro-processor CPU program which ,uses, the informatio gr duced by the
coi nSval i dat or Ehe QQnQQPB-@ﬁe@hﬁoma;¥9§¥%9nEi?ﬁ?ﬁL@??V%aﬁ tgoeheck t hat

coins are effectively entering the gash box and ahgo 25 . todprovide
det ect i on &RRaRRERe FRUPRTAEHLP, FagH! Qfver the specified range.

Coins failing the validation process are immediately

aéjﬁ?surenent i ndicative of the general bulk and alloy - -4-

refunded by the non-operation of the électfomhgnet EML
as previously'described;' ‘ | '

10 . It is noteworthy'that'mostaeonCeivable circuit or
-component malfunctions'will resuit in the immediate refund |
of any coins inserted. ' o | o -

Validated coins diwverted into tﬁé coin storage escrow
by the operation of electromagnet Eﬂl.ére retained against
15 thé subsequent detérminatioﬁ'procé5siof'encéshméﬁt'or' .
refund under fhe control of'electromagnets EM2 or EM3.
COIN MANAGEMENT | R
| In general all uncashed coiﬁé are féIUndéd'when the
haﬁdset is restored to.its rest whilst coin enqashment.is

20. under the control of the'micro-processor'CPU program' .
which useé_the information prddﬁced by the coin validétor
cv. . | | . . ) |

An op%oeelécfronic sensor 85 is utilised to check
that coins are effectively entering the cash box and also

25 to provide deteétioh arréngements indicative of cash box
full cdnditibns. UnsatisfactOry'éonditibns will result in
the immobilisation of chargeable 'Coin' mode calls. |

'A further sensor S4 of the same nature is used to



full *conditions. Unsatisfactory conditions will result in the _
i mobi | i sation of chargeable ' Coin' node calls. A further sensor S4 of heﬁé
sane nature is used to = detect the presence of a coin in the first
position-in thé escrow. This featuBe-enables the escrow to be enptied of
refund coins at the maxi mum possible rate and is used to i nmobilise the
_apparatus in the*'Coin' 5 node from further chargeable calls, if for
exanpl e there was a malfunction in the refund process. A further sensor S3
is provi ded debgeeveine ppnéaeneei pdl at n@nmy.msﬁxes fifrst rpogdi bionhgnl i ke
vmiwjn t he payphone. An optional coin nmanagement configuration at’l ows al

: " coi-ns the weerewWed, ai feafnre lﬁ@l es thmeaserownbal be coins. Wen’
|nvaI|d coins reach the” head of the escrow they are |nned|ately r ef unded.
This arrangesmpliied f| re8undheodngasits e MesHuum PREPHOHE BAlSal lows -
addi tional coin storage. 15, . ANALOGUE AND | TERFACE ARRANGENMENTS A/l This
ar r angement %\A%é&s?@e P nimpphidise; ken %Bi@’{'ﬁétf‘@’pl'?e‘hethél aeeindéqui prent

and the mcro essor. U all r.0- pr.o sor- to be controlled

oo Bont r AO4h L EIR BEFERES! CPATEREbdI ARkl A bt R FERBRLS SBSES Tho
circuit elenents i nvplved are (i) witch RS al t he payphone
subscri ber. "B cﬂ‘%ﬂ: %Ftoﬁpérpap%n M@qut er#ﬁﬁl‘lﬁ'@% BSck 1 TB

' connectlng t he phone e ui o -the _suhscribers ex (|||)
20 audi bl o t%%a"%%n%? e DHeBIRAR R SRaE o Haiifiufdfon BY

means of string or the like within the payphone.

. An optional coin management configuration allows all
10 coins to be stored,-a nil value being assigned to invalid
coins. Whenfinvalid coins reach the head of the escrow _
they are immediately rerunded." Tnis-arrangement sim@lifies-
the organlsatlon of the payphone and allows addltlonal
- _1001n storage. S o o
15 ANATOGUE AND INTERFACE ARRANGEMENTS 4/T |
' ' Thls arrangement prov1des tne interface between the
- telephone related equipment and the microfprocessor'CPU
allowing ‘the micro-processor to be controlled or To

'control the operatlon of the telephone related equipment.

f

_20 ,-;The circuit elements 1nvolved are (1) a recall switch RS

o,

o allow1ng the payphone subscrlber Yo perform recall
operation (ii) ths line terminal block'LTB connecting_the
payphone eqpinment to-the_subsoribers“ekohange line,
(iii) an amdible tone generator TCD for incoming call

25 .signalling, (iv) a resulated-rechargeable battery B,
(v) an earth connsctlon detection arrangement ED, (vi)
vthe telephone handset equlpment HS, (V11) a handset

sw1tch HSSW and (v111) a subscribers pulse metering .



- di sconnectghorder.

signalling, (iv) a regul ated rechargeabfe baftery'B, * (v) an
h connection detection arrangenment ED, (vi) the tel ephone handset
‘prent HS, (vii) a handset * switch HSSWand (viii) a subscribers

pul se netering. 6 pul se recerv8r = ANTI FRAUDULENT MEASURE OPTI ONS*
Si mul ation of MF4 Signals Wthout preventive neasures it may be possible to
5 si mui ate MF4 signal s by nmeans of, for exanple, a tape recorder..
Arrangement re $roy| ded in the- payphone handset under .m cro-proocessor CPU
control - t &% ?:Fne mcrophone until at least three digits have been

entered 1 éhe di scipline of operation of theg'

. appar at us 2 . = * = Earth Connection The operation of
t he appar at.us.4 SOArR ) . reliant upon the earth connection as -
the instr { o i BRERans . Accidental or deliberate

di sconnect i on gy bhophetEntale bR oty Bergoggatigokect  on on
ran to

chargeabl e calls’ "Ar enents are 1 ncorporate pro e a check of 20

the earth %FF&& Ng & Heild arf@@g@ﬁrgﬂ%lgD whitgher esults in:
char ?gabl e calls %2@1‘6 Tg?r%gfi? gg I n thgﬁevent that The earthbles

&

Arrangement_s are prov1ded in the. payphone handset
under m:.cro-processor CPU cont:r.'ol to immobilise the
microphone until at least three digits have been entered

10 via the keypad KB so that the discipline of operatian
of the apparatus is maintained.

ecur:l.’_c,z of the Earth Connectlon

The operat:l.on of the apparatus in the 'Co:Ln mode :
‘is. rel:.ant upon the earth connect:l.on as the mstrument is
15 '13.ne powered. | _ o | _
Accidental or deliberate disconnection say a‘c‘fhe
_ terminal block LTB results in no cash collection on
chargeable calls.
Arrangements are incorporated to provi__de‘ a check of
20 the earth connection in &n earth d_efection_ arrangement ED b
which r'esu.lts_ in chargeable calls being immobilised in '
the event that the esrth is disconnected.
Simulation of Loop/Disconnect Dialling

The provision of a recall key RS giving line |
25 disconne'ot-ion features comparable to the duration of digits'
| may give rise to the ‘possibility of dialling_ gimalation
with this key. : Software arrangements are provided to

prevent this. possibility.



giving Itne 25 di sconnection features conparable to the duration of
digits. may give rise to the possibility of dialling sinulation with this
key\_sof tware darrangenents are previded to prevent this possibility. ~
In coin operated devices the routing of coins relies upon gravitational
features, and this is acceptable in npst situations where the apparatus is
fixed and its packaging inhibits_ tilting and the.possibility of 5

i nver si on. The paifpirai repepatedr dagdeesudhe: rauting £HRIms crekies
cogsequently the above possibility nmust be anticipated in connection with

t he” f unct i oVROTH RN EAtIeRehoLBAYBRERe. 3BGnIdE IhaqeRDEablg 10

- hypothetical condition:- 10 : A user lifts the handset_ipserts 2p

‘whi ch.is vamaflk - Eabiong  whege; fhenarpededns e R +§Sthen

physically.inverted causing.ihe,coin to li.e.in the escrowin positioh _ _,'
whi ch wil | &@@F%e@ﬁnﬁlﬁﬁsﬁ%% and’ HB, RP AT ek the handset
switch_is in_the QQ#EOOK'15 position. The electrical logic-of the .
payphoﬁe is TOWERHM i sed and the handset switch may agai n be operated and

o kbl oage of TS hfpbbEn0BRTTheP Rty S 26 40 ShRRERLELY

may now be ifePlddithequently the above possibility must be anticipated

,-Sihuiafion of Loop/ Di sconnect Dialling The provision of a recall key RS -(i:;;}

in connection with the functional operation of the payphone.
Consider the foilowing hypothetical conditién:— | -
10 A user lifts the handset inserts 2p which is validated
‘and is stored in the escrow. The payphone is then
physicaliy inverted cauéing-thé coin to lie in the escrow
Iin a position which will prevent the coin ﬁassing'to the
refund éhannel'when the handset sWitch is in the on-hook
15 'poéifiop; | EEE I | e -
| . The electrical logic.of the payphone is now normalised
and the handset switch may aséin be operated and the
. _payphone'resfdred to its normal position_léaying the 2p in
' store with no knowledge of this occurrénce;
ﬁ;;. 20 A 50p piegé and a furthér coin mey now be inserted
' ﬁhich will‘bé‘validated and stored in_the:escrqw as the
second gnd third coins although the logic éonsiders'them
£ be in the £irst two positions. If now a call is
established the 2p'cdin_will be cashed and.the payphone
25 logic will giﬁé 50p credit; if the call is then abandoned
before the timed credit of 50p is exhausted, the 50p and
the unspecified coin will be Teturned to the caller.

To prevenﬁ such,bccurrénces the_payphone includes



wi |l be validated and stored in the escrow as.the second and third

'ﬂf al though the logic considers themto be in the first two positions.

\ oy a call is established the 2p coin will be cashed and the payphone 25
gi€ will give 50p credit, if the_,call i.s then abandoned before the tiied

credit of 50p is exhausted,_the'BO% and the unspecified coin will be

. returned to the caller. To prevent such. occurrences the payphone includes
~the follow hg features:- A nechanical gate. to retain the first coin in

t he escrow iof 1] i ective-of the orientation of the payphone. .
- A sensor Sﬁh f%ﬁgﬁﬁiﬂé§¥§éiﬁﬁ?%éa to.detect a coin in the first positiog

in the escrow phi. 4§%f: rpce ap .ection of any coin
in this positi o# g{ecgn%.rfsl I n?gv‘;nt#)l Q%r%\éfgn_ t_ﬁggo: E%Bbat%?’é%l c?fn__char geabl e
' Coin' node cal ke ggdrow in jts osé%foﬁiﬁbgﬁsﬁectﬂ%‘”ﬂf(ﬁﬁgn'box
t el ephone instrunment | ncorpora |ndpa m Ccro-processor adapte 0 control the

functions of coppiapdsfiseL ee kipg ﬁ%ﬁgﬁé_adm’ nistration functions
' A sensor S4 és previgusly described tb detect

a coin in the first position in the escrow

prior to the call process grrangéments;' |

Detection of any coin in this position.at this time

will pre#ent the origination of chargeable 'Coin' mode

CallS o

&

¥



i NSt r ument

_ is arranged to prevent al
"an 8arth condition disconnection.. 1

instrument - according to claim1l in which the instrument includes an
escrow for the storage of coins for the paynent of an outgoing tel ephone
call and the escrow handles coins on a gravity feed basis and includes a

sensor arranged to-indicate 15

scakl s after detection

A call coin-box tel ephon

5 . perforred by the instrunent in ' rovided for detecting
the di sconnection of an earth condi tm“w‘mﬂﬂgﬁ lﬁ“]rument and t he -
*Cchar geabl e p
0 2

when a coinis in a first position in the

. esgrow and ti@laimsrunment is arranged to reject all outgoing calls if any
is originated with a coin located in said first position. 3.
coi n- Box t & &FHdnCcoinsthakeirlephpneningtrynent ingarpesatingdawith
reference to the acconpan%ing drawi ng. The text of the specification has -

out goi ng- cal

A cal

been repr odudEFIR BHRS

IRRRYRA 4| FRBEEQL okhe)i FumCt PR cRf pEoin| ¢ ny

t ai f dent s_whi ch jfficult.t d. .The priginal
Cypeccript cOMAIRS G HSTAME A aAT S 3 bis PrabTRn ctnne Pindr am ses of

L]

1
)

F)

“

10

15

- 20 .

The text of the specification has been reprodused

typescript,
typescript containing these amendments may be

t?e Pat%pt Og@é%%rmed by the instrument in which means are provided

for detecting the disconnection of an ea:th condition
from the instrument and the instrument is arranged to _
prevent all chargeable calls after detection of an earth
condition discénnection.; | | |

2. A call coin-box telephone instrument - acCording to

claim 1 in which the instrument includes an escrow for

the storage of coins=for the payment of an outgoing

telephone.call'and the.escrdw-héndles coins on a gravity

_feed basis and'includes a sensor arranged to indicate .

‘when a coin is in a first position in the escrow and the

instrument is arranged to rejéct all outgoing calls if

any Outgoihg call is originated with a coin located in

"said first position.

3. A_call coin-box telephone instrument substantially'

as described with reference to the accompanying drawing..

'by photocopying <the applicants orj.gingi
It may contairn a few smendments which ave difficult to read. Tae original
inspected an the premises of the Patent Office



