1 DATATACQUI SI TI ON' SYSTEM This invention relates to a data acquisitio
system awg particularly but not exclusively to a systghﬂ tié;éﬁggﬁ
data acquieed by an acquisition 5 station or unit is transmtted
over a communications link, using for exanple a public tel ephone network,
to:a rénote | ocation. An exanple of such a systemis described in UK
Patent No. 2,042,234B. Such systens are particularly 10 useful for the
moniktoring of gaming machines. Data relatling to the operation of the

gam ng machi‘-nes can be conveniently transmtted to a renote | ocation using
a conventional t el ephone i ne. A central comunications
unit may be arranged to gather data 15 from a plurality of data
acquisition wunits and transmt the data over the tel ephone line to a data
collection station. Accord!ng';BA&HeAL %_QEELBNas@%&§¥QCquisition system
conprises a central comunicatiOns umt angd a 20— d -acqui sition
system conpri sing a central conmunications unit  and a

plurality . of data acquisition units each of which is assigned a pol
nunber and i's arranged to ®h@seifldbatishakrkeldtbe Ebga data acquisition

system and particularly but not exclusively to a
system in which data acquired' by an acqﬁisition
5 station or unit is transmitted.over a communications
1ink, using for éxample é public télephone network, to
a remote location.

An exampie of such a system is described in U.K.
Patent No. .2,042,234B. Such 5ystems are particularly
10 useful for the monitoring of gaming machines. Data
relating.to the operation of the gaming machines can
be conﬁeniéﬁtly transmitted to é remote locétion using
a conventional telephone line. A central
communications unit may be arranged to gathér data
15 from a plurality of data acquisitibn units and
U - transmit the data over the teléphéne line to a data

collection station. |
| According to the invention a data acquisition
system comprises a central cémmunications unit and a
20 daté acquisition systém comprising a central
communications  unit 'énd a plurality of data
acquisition units each of which is assigned a poll

number and is arranged to store data relating to the



operation of a coin-operated machine and to transmt said data to the

central conmmunications unit in response to receiving a data request

conprising that poll nunber, wherein the central comunications'\-¥mit 5

i s operable to detect the presence of a data acquisition unit
aving a predeterm ned poll nunber and in response thereto to assign to®

that unit a new poll nunber and thereafter2 to access data Tromthe-runit
by sending requests conprising the new poll 10 nunber. The

- communi cat i ons OP§natien uiss iadigirapanatedhy masthing jand ytd cekyarsmit

conmuni cations or, acquisition station which transmts data over a

communi cat i ons Ak ARtR r &bt Ahe | SetERacemEnicat st Anbh. Ihere is

t hus provided ans mhere new uisition unifs can be
added to the §§§¥%P tFoutr a9 |qu;45iQ1RQé§ SRR Y cbRatind in

such a manner b% t g:om*r% Gal{iong, M t&‘ 1% Lfm"#‘pl t, caarztglg#%ormt{cal |y

set up. By way"o exaw% S every new acquisit

programedswi t B ga o@ﬂﬂaﬁl@meﬁzo Ofgetitt 292 r(?m- ¢ j£atd on& gait can

repeatedly send out “requests for a response f at a ach|S| ron unit
bearing the nugBglisAti®on unfitd Halilng | & I ¢EAVMRGriingdn ;SJPP AdmBSAl t 2

new pol | nunber ich is thereafter used by 25 the. new data
acquisition wmdt in responte thErearUitd las¥ligmits tiRpfivhit rpewed
with the poll ' o o ' - )

poll number and thereafter to access data from the

unit by sendihg requests compriéing the néw peoll

.10 number. The communications unit énd acquisition units @/

may collectively form a communlcatlons or acquLSLtlon

statlon whlch transmits data over a communlcatlons
link to a remotely located data collection station.

There is thus provided a simple means whereby new

15 'acquisition.units can be added to the system without

interfering with the operation thereof and in such a

' manner that data communications with the new unit are

automatically'set up. |

| By way of example, every new acquisition unit can

20 be programmed with a poll number of, eg. zero. The

communications unit can repeatedly .send out requests

for a .reéponse from a data acquisiticn unit bearing

the number zero.. If a reply is received, it can then

transmit a new poll number which is thereafter used by

25 the new data acquisition unit. Further new

acquisition units, again programmed with the poll



3 nunber zero, can be added in a sim/lar manner. Preferably, data

it ransmi ssions to the central communications unit only take place after the
data acquitemki on unit has received its new poll nunber. 5

Preferably, when a. new acquisition unit is added to the systemit
transntts an identification nunber to the central conmmunications unit.
Subsequent data‘transm ssions are enabl ed ﬁ?ly I f the data acquisition unit
receives fromthe central communications untt a 10 data request

corpri el 0 0L e P2 Lo RSLARY LS, GERLLALSRRRREIVTET

Preferably, the conmuni‘cations sta

data acquisition unitg-d@as-a{J I Stadpgde gfhﬂgme%iggsstegioehgaeentral

comuni cate over a 15 r enot conmuni cat | ons and can perfor m one or

mor e oper ati ons,conthrii GRENKE NBtie igh Wi Chakde $1akéONaEeer COPRENGSRAE
over a |local communications Iynk, in whi ch conmuni cati ons over the renote
communi cat i ons |adyge iad et jorevaii © ha dredeied hi tHensi apob DD gamber ef er ably

20 perform at | east one operation which cannot be performed in
the first ndile and prxfefextdblyy) Iwhdre cpareat i amguivitionamnbe taradéddout
in the first node. Preferably, the conmunications station has a first
comruni cati ons ke ttheorAraten i transwits @25 idenpnihfibéauionnsumbénktoand
via a nodem to a second conmunications port for conmunication over the
r enot e ' the central communications unit. = Subsequent data
' transmissions are enabled onlylif the data acquisition
unit receives from the central communications unit a
— 10 data request comprising both the new poll number and
 the identification number.
'Preferably, the communications station formed by
the communications and data acquisition wunits has a
first modé in which the station can communicate over a
15 remote communications link and can pérform one or more
operations, and a second mode in which the station can
" communicate over a local communications link, in which
communications over the remote communications link are
. prevented and in which the station. can preferably
20 perform at least one operation which cannot be
performed in the first 'ﬁode "and preferably all the
operations théh can be carried out in the first mode.
'Preferably, the communications station has a
first communications port connected to the local

25 communications 1link and wvia a modem to a second

communications port for communication over the remote



.4 communi cations |ink. In both nodes the station can handl e dat a
conmuni cat i ons usi ng t he first communications port, but only in
the first of the two nodes can the station communicate via the first
5 comuni cations port and the nodem wth the second.comunications
port. These preferred features of the invention are primarily intended for
use in data acquisition systens in which data can be accessed froma .,
renotely located 10 commruni cations station using the renote

communi cat i ons ¢omwunicaitiohe linkdem In | bothcmodeisn ther @mm:umm,n
however, it may be desirable to prevent access via the renote

comuni cat i ons ‘handleandda®dt cagompuniégationshe phgdingal prtdeencdisfstan

aut hori sed engi neer at the 15 comuni cati ons station to enabl e
conmmuni cat i ons ERERE¢RtionThpPRrEyy bpgr oBlEnpRe thee fdxsity o &hes tae added
security feature to prevent unauthorised access during the transn155|on to

or fromthe co RatThs E?%t|ﬁﬁaBF°BarFP@BP&FF?tPnpSF@anF elattd TSt This
be 20 at t I f t t at
and transnit t o AREPRESAEEInE] BPRL, | BBR, FRelnpoEmIarI Y SREAESI G o { he
connunlcatlomSégﬁHﬁﬁEb§¥i°M@y %P£. instructions for  altering the
e e

I nternal operation comruni cat i'ons ~ station.
These preferred features of the invention are

primarily intended for use in data_ccquisition.systems
in which data can be accessed from a remotely located
10 communications station using the remote communications W
link and the moden. In certain circumstances,
however, it may be desirable to prevent access via the
remote communications link, and instead to require the
physical presence of an authorised engiqee: at the
15 communications station to enable communications
therewith. This may for example be desirable as an
added security feature to prevent unauthorised access
during the transmission to or from the communications
station of particularly important data. . This may be
'20 data collected at_the location of the communications
station and transmitted thereby, or alternatively it
may be data transmitted to the communications_station
by way of instroctions for altering the internal
operation of the communications station.
25 Alternatively, it may simplyl be desirable to have a

system in which all data communications over the



25 Alternatively, it may sinply be desirable to have a system in

ashich all ™ data conmunications over the 5 communi cati ons i nk can
be tenporarily - and automatically inhibited. This nmay be done for
exanpl e in response.to discovering 6 that unauthorised access to the

stration via the communi - cations link has taken place. It is possible by

pl aci ngs t he comtuni cations station in the second node to prevent an

unaut hori sed user fromb5 either initiatiThg communi cations via the renote
communi - cati.ongduik 5 itori ut hQri sed ,conmmunj i.ons.,.. I n these

ci rcunst ances, g:n engll%é:rq%glgn sétrl%t}g c%(r%rlrluni cab-eti onmseﬁéﬁ%]fﬁ%é' st &1%n
using the first ¢ 136119 Qi 1 bYRAS i“[]ég, e det CHHHMH tions
link, the 10 second comu ica.?ll ons por t an?t nmodem Suf&lcan 1&
arrangenment si Mph Hegponees itidl eliisdvelr il systemin that all

comuni cations in each of the nodes are channelled through the first
communi cations port. For exanple in the preferred enbodi nent, which is
mcro- 15 pr_ocessor-based, even though two _di fferent types of

LY



communi cation can take pl ace there is no.need to duplicate the interface
har dware and the program routines used for conmunication. Preferably, any
operations which can be carried out 20 by the conmuni cations statton in

the first node can also be carried out in the second node.- This reduces the .

‘need for any special nmeasures to be taken to cope with the provision of the
two nodes of the station, and al so allows any communi cati ons whi ch carr t ake
pl ace over the 25 renote conmmuni cations link also to take place over the
. local comuni thetonaahthbrisedearcdss donbhe cetia it st id | tine aemm ba-sit e
" engi neer's equi pnent. "7 As indicated above, however, the

conmuni cat i oneattiansodivknhpseftaken plawe.y out one or nore operations only
~in the second npbde so that unauthorised access to the systemvia the renote

comuni cations |inkti §sspossppdechyecplasingrtike eommenigrtbendnstakon

concerned. For exanple, the comuni cations station ' may only respond to an

i nstruction r&Bethed sgcand,&qdg 4 RAHIFRt AR oHRANEROTES Y diFeryatzom

t | ti i f .t ] ti IS | d de. 10 [t.wil
storage ocal ous 11 L1e SLaLLOn Le L1 LIS SE0QT) TR e comaliy !
whi ch data acgup gLt Lons §BN, 5 AKEn PLESEny ! u e { SEB! Sohh1cPbioh D, WHEEN

there is
these circumstances, an engineer can set up communica-

T tions with the station using the first communications

R,
ol

port and bypassing the remote communications 1link, the
10 second communications port and the modem.

Such an arrangement simplifies construction of the
system in that all communications in each of the modes
are channelled through the first communications port.
For example in the preferred embodiment, which is micro-

15 processor-based, even though two different types of
communication can take place there is no need to
duplicate the interface hardware and the program routines

used for communication.

Preferably, any operations which can be carried out k)

20 'by the communications station in the first mode can also
be carried out in the second mode. This reduces the need
for any special measufes to be taken to cope with the
provision of the two modes of the station, and also
allows any communications which can take place over the

25 remote communications link also to take place over the
local communications 1link between the communications

station and an on-site engineer's equipment.



al so provided an interrogation unit for on-site data acquisition (e.g. in
the event a renote communi cations 15 link breakdown). This 1is
not, howevs, absolutely essential, as the on-site equipnent used
while the station is in the second node npy sinply be used for controlling
the opération of the station, rather than for data acquisition. 20

In a particuldrly convenient -arrangenent, data conmunications between

the.renmote comuni catd orhdilddtednd althsr d,i I HowedERIN €Rl 08SmARAE c2ESons
prevented in the second node of operation of the conmunications station by

arrangi ng for tstmtcomudrcapreferast by i 08rip 6QEr d3ne Hr amcde ofdkations
transm ssion rate which is different fromthat used in the first node.
The transn ssi emlyatin uéhd isecond mode sscottatodmatittizddadcdddd to
transmni ssi ons cannot be handl ed by the nodem and is preferably determ ned
by the programtdfe a systemsoriaonthel | pémetat i @ommumsdatd rsevenink is
unaut horised alteration thereof by tanpering 5 with the hardware of the
station. St whneyestesoss Hlar a8 ese murnations ane ¢encersehed For
operation at different data transm ssion rate;#.and to arrange for the data
i

transm ssion r &GP & h R AAMRWELGHHORY s8 bAT L ANt HaYs eadivd MeRRond be

unsui tabl e for the dem,setting. .10 wevyer , it is nmore desirable
for the purp@ egn@%pucﬁ%on re%elved ﬁ?a Xﬁe first communications port

to clear data storage locations if the station is in the
second mode.

10 : It will be appreciated that the invention is parti-
cularly useful for systems-in'which data acquisition can
take place via the remote 1link, but in which there is
also provided an interrogation unit for on-site data
acquisition (e.g. in the event of a remote communications

15 link breakdown). This 1is not, however, absolutely
essential, as the on-site equipment used while the
station is in the second mode may simply be used for

f} controlling the operation of the station, rather than for

| data acquisition.

20 - In a particularly .convenient arrangement, data
communications between the remote communications 1link
and the first communications port are prevented in the
second mode of operation of the communications station by
arranging for the communications station to operate at a

25- -data transmission rate which is different from that used

in the first mode. The transmission rate used in the



security to arrange for the systemto use a transmssion rate in the second
nmode which the nodemis totally incapable of handling, for exanple because
the response tine of the circuitry is insufficiently great. 15 \/* As an
alternative to switching the data transn8ssi on speeds, other neans can be
used to inhibit comunication between the renote communications |ink and
“the first conmunications port during the second node of operation of the
comuni cat i ogecohdt imdde f As exaelp| ehatandatantbanifiissdvndecdmotswbéchi ng.
off the nodemor for altering its transmssion rate setting so that it is

* unsuit abl e f handiedr dyetheemofigmy handomauprefierabiysdatenninedHbyetbhe,
these are less desirable than the preferred arrangenent described in the
precedi ng papaggxphl lofcaaseproggssor-2oniyod 1ads c gaitidloa t §oni 8asetoy
tanpering with the hard- ware. An_arrangenent enbodying the invention
will now be ®Esyentedupgukbprésesanpteratinnr efBPEREE t BYt heABREDBARE

AR C RN T R E R T S ARRE - T

of ‘the syst of HRF FR gBPESE TULLA | BaRciS (T] TURTY ot PRg G kit fn
different data transmission rates, and to arrange for the
data transmission rate of the communications system in
the second mode to be uhsuitable for the modem setting.

10 However, it is . more desirable for the purposes of
security to‘arrange for the system to use a transmission
rate in the second mode which the modem is-  totally
incapable of handling, for example because the response
time of the circuitry is insﬁfficiently great.

15 As an alternative to switching the data transmission
speeds, othér_means can be used to inhibit communication
between the remote communications 1link and  the first

i communications port during the second mode of operation
of the communications station; for example means can be

20 provided for switching off the modem or for altering-its
transmission rate setting so that it is unsuitable for
the rate used by the communications station. However,
these are less desirable than the preferred arrangement
desceribed in the preceding paragraph, because they are

25 more susceptible to misuse by tampering with the hard-

ware.



10 of the communications unit. Referring to Figure 1, a data acquisition
system of the invention conprises a data collection station 2 and a
renptely |Bsgted data acquisition station 4 connectable to the collection
station 2 via a public tel ephone 15 network i ndicated schematically at
6: The® data collection station 2 conprises a main systemcontroller
and data collection unit 8 fornmed by an apfyopri atel y-programmed gener al

pur pose conputer. This is coupled to the tg¥ephone network via a nodem 10
whi ch 20 can di al tel ephone nunmbers in accordance with instruc- tions

o e COmPuUter O A ek Saa At e ToP8AH ! Uy % ¢
| ocati on. such SE°8 BRBRT BYnEYe 8! HATRAGs Bt TSAEIRES ket e oip
there is a plural] f l,ngs gontaining a gam ng machine 18, a
coi n handl i ng uﬁ+%§¥6gaﬁg8g§hggé %gqﬁﬁgppron unit 22. Each coin handling
unit 20 may be an | npegpaket CPkN 5 schehif il PR pReYRPativl | 6Pl 8 fdaam

Mars El ectronics, Mney Systens Division, Eskdal e Road, Wnnersh, Nr.
Readi ng, BerkshaéguiBEtiohAQysiteel ainl #pdorsaharami®nofaryabmBatifént of
the invention;

Figure 2 is a schematic block diagram of a communi-
cations unit of the system; and

\_ _ Figure 3 is a flow chart illustrating the operation
10 of the communications unit.

Referring to Figure 1, a data acquisition system of
the invention comprises a data collection statiqn 2 and a
remotely located data acquisition station 4 connectable
to the c¢ollection station 2 via a public telephone

15. network indicated schematically at 6.

The data collection station 2 comprises a main
system controller and data collectibn unit 8 formed by an
_appropriately-programmed general purpose computer. This
is coupled to the telephone network via a modem 10 which

20 can dial telephone numbers in accordance_with instruc-
tions from the computer 8. |

The telephone line at the data acquisition station 4
is connected in parallel to a communications unit 12 and
to a standard telephone receiver 14.

25 The data acquisition station 4 is_at a location,

such as a public house or an amusement arcade, where



and storing inserted coins and in response thereto providing to the
gam ng nmachine 18 signals for enabling 10 it to be operated by, a user.
Each data acquisition unit 22 is coupled both to the respective gart.ng
machi ne 18 and the respective coin handling unit 20, and receives data
‘concerning the operation of the gam ng machi ne, the anount of noney

I nserted, servicing data such as the 15 oti nes at which access doors-to
the housing 16 and a cashbox of the coip ndl ing unit- 20 were opened, and
any other desired data. Appropriate sensofs (not shown) nay be coupled to
the acquisition unit 22 for detecting open- ing and cl osing of access
doors. 20 therkacls dat 13eqUiiYy | 6f udulsiRgs S160eneht arbritm in oges
line 24 fromthe data conmunications unit 12. Each data acquisition unit 22
i s al so coupl egaind nighanaxximimei 18¢ahi asirunhand2inga vmidat @0 pand 26. dahe

gam ng machi ne 18, coin handling unit 20, and 25  data acquisition unit
22 in each houaicnglis]iftiroelcemié:s dbwer froma |ocal source. However, as the
source may be interrupted in order to switch off power to the gam ng

nmachi ne 18, the acq@&ﬁhn&@ﬂnuhﬁPdZZQ&sW@#ﬁaﬁ@e@aﬂbbﬁeéél@étegrﬁﬁe tﬁ@éé

ci rcunst ances, power from the collection unjt 1 t he, supp

24, so tifat 5 Handddmgniahdhes %\Y?hli‘HéedQFSm Matr'ss @%‘gﬁf‘%‘?’r?? géaeﬁl ace

even if the gagkg%em(jBf¥¥§£§%f”§§§Qgiedﬁoad Winnersh, Nr. Reading,
Berkshire, RG11 5AQ, England and is capable of validating
and Storing inserted coins and in response thereto
profiding to the gaming machine 18 signals for enabling G/

10 it to be operated by a user. ‘Each data acquisition unit
22 is coupled both to the respéctive'gaming machine 18
and the respéctive coin handling unit 20, and receives
data concerning'the operation of the gamihg machine, the
amount of monéy inserted, servicing data such as the

15' times at ﬁhich access doors to the housing 16 and. a
cashbox of the coin handling unit 20 were opened, and any
other desired data. Appropriate sensors (not shown) may
be coupled to the acquisition unit 22 for detecting open-
ing and closing of access doors.

20 Each data acquisition unit 22 is connected to a
power line 24 from the data communications unit 12. Each
data acquisition unit 22 is also coupled to the communi-
cations unit 12 via a data path 26.

The gaming machine 18, coin handling unit 20, and

25 data acquisition. unit 22 in each housing 16 receives

power from a local source. However, as the source may be



The details of the collection and storage of data by the acquisition units
22 Wi || not:be described as various ways in which this can be acconplished
are well kwqwn. 10 For exanple, the procedures described in GB 2129173A

may be used, suitable nodifications being applied to deal with the fact
that the data fromthe acquisition unit is transmtted over a path 26

I nst ead. of being | oaded into a nodule. 15 U Cenerally, as will be
expl ai ned, the comruni cations unit 12 repeé#%dly polls the data acquisition
units 22 to check for their presence, and to determ ne whether any new
units have been_ added. The unit 12 al so checks to determ ne whet her any

of the access ddBFEFEMPLES ndusPhgeBoto sty bely ohEeROYEENS® dite §3ming
requests data fromthe associ gted acqujsjtion unit, 22.and produces
Tt out of t nPaShARE AT ERE! AE SLART e 22 "Tehea FRgR e (ta s

1L enter o S akBelDeinl ol | i ePLellRLesRLNE 2ol Lepbhon e

instructed by tB813k8ti0R 2unit! O1RCGHSS thHe dRigpip aMpONSxQr EBreczﬂtr

S ' recerve ? he *uni 127can be

acquisition units 22 and to send the data to the collection st’atT on
comuni catg ons Ybmiuhichs i@V fh MYk deheh! tnits | PoFidHT esBi11A wad ral
processor 30 is one of a famly

20

N\
10
15
\/
25

‘place even if the gaming machines 18 are shut down.

The details of the collection and storage .of data by
the acquisition units 22 will not be described as various
ways in which this can be accomplished are well known.
For example, the procedures described in GB 2129173A may
be used, suitable modifications being applied to deal
with the fact that the data from the acquisition unit is
transmitted over a path 26 instead of being loaded into a
module.

Generally, as will be explained,'the communications
unit 12 repeatedly polls the data acquisition units 22 to
check for their presence, and to determine whether any
new units have been added. The unit 12 also checks to
determine whether any of the access doors of the housing
‘16 have been opened and, if so, requests data ffom the
associated acquisition unit 22 and produces a print-out
of this data.

In addition, at a predetermined time, the unit 12
will enter a state in which it is enabled to receive
calls from the data collection station 2. If a call is

received, the unit 12 can be instructed by the station 2

t he
he



naned MCS-51 available fromlIntel Corporation, 3065 Bowers Avenue, Santa
Clara, CA 95051, U S A The processor carries ROM and RAM
menories 32 and 34, respectively. It is also connected to a nonf4blatlle
RAM 10 36 which is provided to store datal4such as the "appoint- nment"
times to be discussed later) which shoul o be lost in the event of power
failures. The collection unit 12 has a nodem 38 connected between first

and second comrunicatio or 15t s 4 42 of .the ,
connunicationSWRHQCQ§§s é#% $%€%1h%laﬂb ?ggrghggggﬁnBGtﬁgﬁtBﬁguﬁéﬁ%ﬁﬂﬂ of

netvr k 6. The WHYHR A7 300 ESaPendc dhme BIE 1 ot rpbershEReh R RRR,

shown schenatically at 44 for 20 connunlcatlon with an interrogator
unit, as will “Dbe described bel ow. The coupling 44 may for exanple be a

socket for an Interr%teémﬂahicawsns%n% e r?srgﬂoﬁﬁcwabbter Ayt er .
The processor 30 can enabl e and di sabl e the nbdem 38 25 by generating

signals onga |ifte Ffgureld.the kceheredl prelcseyore B0ns caheons wi tflamilg
collection station 2, the - 13 - nodem 38 of the communications unit 12

i s disabl ed by ndmedr MGSEor AFaurdabls ndram agptedr | fogpoirgitdlomn 30659 i ne
45. Disabling can be achieved by interrupting the power
Bowers Avenue, Santa Clara, CA. 5051, U.S.A. The
processor carries ROM and RAM memories 32 and 34,
respectively. It is also connected to a non-volatile RAM
10 36 which is provided to store data (such as the "appoint- W
ment" times to be discussed 1ater).which should not be
lost in the event of power failures.
The collection unit 12 has a modem 38 connected
between first and second communications  ports or
15 terminals 40 and 42 of the communications uﬁit_12. The
terminal 40 is a data input/output terminal of the
processor 30. The terminal 42 is connected to the
telephone network 6. The terminal 40 is also connected
to an inpht/output coupling shown schematically at 44 for
20 communication with an interrogator unit, as will be
described below. . The coupling 44 may for example be a
socket for an interrogator unit plug, or an infra-red
receiver/transmitter.
The processor 30 can enable and disable the modem 38
25 by generating signals on a line 45, In the interval

between communications with the collection station 2, the



sggply to the nodem and/or by applying a signal to a 5 "data term na
+elady" (DIR) termnal which is comonly present in comercially-available
nodens. AtMspre-arranged time, the nodemis enabled. Any call received
during the enabl ed period of the nmodem 38 is answered quickly, before the
t 4l ephone receiver 14 has 10 tinme to ring, so as to establish .
comuni cati on between the data collection 3%9tion and the term nal 40 of

t he.processor 30. This can be acconplished®rn a well known manner, for
exanple wusing techniques enployed in conventional telephone answering

hi whi ch oft b dj ust Ut ' ' al
bofor6 s tol ophBaseh S5 ass the” BBtk citinge %”%ﬁéziﬁe'ﬁﬁ‘i%é“pgge%g she
t el eph "ringi.ng" ' t : whi e
Lo ndicate 10 BPesRsrl BRI {0 o AP T fend T el crBRTL 048 |
Co icati : : I f - 1 SS§ : o]
500 baud (o 1260 baid tabLin¥ Sard G gty dd by (Gt FARPIMESLRE BONEr

the conversion ghppaki o d8ha MRARIW €EnaYolkhy eAPhIFing0 o Osfghay Whicchyi s
stored in the RA 34? and t he conversign gf ZQ; ggtg i% theng$A%4 f% a
serial daté to beatmanssrdiresl viraatife t@TRNaterdRindD @hGehdans ecombdn By

program routi ne - 14 - stored in the ROM 32. Appropriate routines for
achi evi ng © " present in commercially-available modems. :

At a pre-arranged time, the modem is enabled. Any

call received during the enabled period of the modem 38

is answered quickly, before the telephone receiver 14 has

10 time to ring, so as to establish communication between
the data collection station and the'terminal 40 of the
processor 30.. This can be accomplished in a well known
manner, for example dsing' techniques employed in
conventional telephone answering machines which often

| 15 can be adjusted to answer an incoming call before a
telephone attached to the line rings. (References herein
'to a telephone "ringing" are intended to cover any means
ﬁhich may be employed to indicate to a user that there is
an incoming call to be answered).

20 Communications can then take place at the data
transmission rate of 300 baud (or 1200 baud may be
‘preferred). - The processor 30 itself handles the

" conversion of serial data received at the terminal 40 to
data which is stored in the RAM 34, and the conversion of

25 data in the RAM 34 to serial data to be trans@itted via

the terminal 40, in accordance with a program routine



this are very well known. Alternatively, this conversion could be
achieved by a standard UART (Universal Asynchronous: B

Recei ver/ Transmitter); however, this is not 5 the preferred artaﬁgenent.
At the end of the comunication with the collection station 2, or after a
‘predetermned tine if no call fromthe station 2 is received, the nodem 38
i s disabled. A portable interrogator unitlé¢not shown) can be 10 connect ed
to the communications wunit 12, e.g~A»Via a standard RS232 connect or
coupled to a socket forned by the coupling 44. Thereafter, the

Cor . d < | h . . _
Lﬂeegiﬁggéiélr %traf%a{iﬁ?ﬁsﬂhi@?gzekip?gséﬁié it S SR
station 2. | It ol

poasi ble 10 dMPaFnARE VALY LinRaBhRE " R0Eerdab IvERR PEREE, cbhukpsifh
taking place hefiween gbe gemuRietat ipps ani tsthaduid t hearpl | eghiigerakat i on

2 or between the conmunications unit 12 and a 20 portabl e interrogator

unit. The proQasshrifhdus HX¥ISD) & 1 PrdwsiDtles P; aHowsserYCthes fier med by
particul ar data received via the termnal 40 by using a nodified program

routine fpor hamd iprefidreabarringdnens. so t hat subsequent comuni - 25

cation takes place at 9600 baud. If at that tinme comrunications

are taking place bdtbwddre tend ioff ctheeempunication with the collection
station 2, or after a predetermined time if no call from
the station 2 is received, the modem 38 is disabled.

A portable iﬁterrogator unit (not shown) can be o

10 connected to the communications unit 12, e.g. via a
standard R8232 connector coupled to a socket formed by
the coupling 44. Thereafter, the interrogator unit can
.send signals to the terminal 40 which are treated by the
processor 30 as if they had been received from the

15 .collection station 2. Indeed, sco far as the processor 30
is concerned, it is not possible to determine whether an
exghange of data via the terminal 40 is taking place
between the communications unit 12 and the collection
station 2 or between the communications unit 12 and a

20 portable ihterrogator unit.

The processor 30 is operable to respond to an
instruction formed by particular data received via the
terminal 40 by using a modified program routine for
handling the communications so that subsequent communi-

25 - cation takes place at 9600 baud. If at that time

communications are taking place between the interrogator



-15 - unit and
the i nterr?gato
comuni cat Rgg v
is precluded’5
handl i ng such high transm ssion rates. Thus, unauthor- ised access to the
processor 30 by ‘the tel ephone network can hé prevented while the higher

data transmission rate of 9600 baud is berd-used. 10 The unit 12
has a power..supply unit 46 arranged to receive mains power along the line
48. The power supply unit 46 delivers power to various parts of the unit 12

the processor 30, this causes no problens because
r unit can handle this trans- mssion rate. However,

ia the nodem 38, the termnal 42 and the tel ephone network 6

because the nodem 38 has been se] ected to be incapabl e of

and to the suppMpifinands thedirreeesiore Efia dddd sicausesunnes problems
Power failures

battery unit 52
Fai |l ures can be

i s. al so connect

i ne_driver 60 ¢l berfiaha1nalh 2% sl dihdle FALbAE Y B hAR 1IN &

22. Two switches 62 an

processor 0.
the printer uni . : I
the switch 64 thandlihgl svwehi QigHOPEFASEISsDént hatEBl.t ThusSonmhitwdkch
be descri bed bel ow.

will

10

15

20

25

re detected hy ,a circuit 50 which responds by enabling a
Begayse; cthti M ST IRRATCORUBBLY (678 HERdlg mEhifockraps-

mASR38R Ahelcr HiafevsY,  ComRRI e e vuan ki (PUIRR 585 anc

_ are connected er- face
EE@aﬁﬁbt%Be6&oF§mU§8dth b@éhrH@leEB@dpEQCS§59ﬁ0§9aBPe06§er

t 56 to 25 eed out paper for retrieval by a user, an
ised access to the processor 30 by the telephone network
can be prevented while the higher data transmission rate
of 9600 baud is being used.

The unit 12 has a power supply unit 46 arranged to
receive mains power along the line 48. The power supply
unit 46 delivers power to various parts of the unit 12
and to the supply line 24 leading to the data acquisition
units 22.-

Power failures are detected by a circuit 50 which
responds by enabling a battery unit 52 so as to maintain
power supply to a real time clock 54. Failures can be
sensed and recorded by the processor 30.

. The processor 30 is also connected to a printer unit
56 and, via a standard UART 58 and line driver 60 to the
data path 26 leading to the data acquisition units 22.

Two switches 62.and 64 are connected via an inter-
face 66 to the processor 30. The switeh 62 is used to
instruct the processor 30 to order the printer unit 56 to
feed out paper for retrieval by a user, and the switch 64
to control various operations of the unit 12, some of

which will be described below.



- 16 - It should be noted that Figure 2 is a schematic bl ock diagram of the
comuni cations unit 12, and that the actual circuitry may vary consi derably
fromthat illustrated. The termnal 40 is preferably a standard\b:. RS232
port. The various other connections §o the processor 30 are shown
as independent, and indeed may be fornmed _{¢_ respective input/output -
lines; however, instead the various bl ocks shown in Figure 2 may be .
coupled to a common data bus |eading to the processor 30. 10 An ,
overal | description pf tdhwgenuUBBCEndtedhithAtoRIgIr®N? aie aargdisshatic by
t he conmunications unit 12 will now be given with reference to Figure 3.
Fol | owi ng powerblgck nd s4@raB0it thre iqunnwd i et i oms pwtedli? ¢ akethat ddee at
step 302. Here, the time at 15 which the nodem 38 is to be enabled
for receiving actephoneirguidnys eaytovardt artrnIiderably refepm ¢ that
m dni ght. Then, at step 304, the current poll nunber‘fl | s _set to ope. 20
A (ot op 306t HeLRSEERERE - 30 HindLeRRbRL HO dof Pt #aBT%" Potiatoais
data acquisitio It bearing the current OI% nbe %. ansm t back a
response. ?he r@ﬁ%@ét_%%ﬁ ai ns Ddth Y%§1$%$I Eﬂ%ﬁr #o ?éﬁ%ﬁéggig}éndﬁggr
which is assoc'ﬁﬁ@@egéép éaeagétghgﬁﬂuh§'Ehﬂ@p@@dént, and indeed may be
- formed by respective input/output 1lines; however,
instead the various blocks shown in Figure 2 may be
coupled to a common data bus leading to the processor 30.
10 An overall description of the sequence 'in whiech /
operations are carried out by the communications unit 12
will now be given with reference to Figure 3.
Following power-up in step 300, an initialisation
procedure - takes place at step 302. Here; the time at
15 which the modem 38 is to be enabled for receiving
telephone calls is set to a standard call time of, e.g.
midnight.
Then, at step 304, the current poll number (I) is
set to one. o
o/
20 At step 306, the processor 30 sends along the data
path 26 a request for a data acquisition unit bearing the
current poll number I to transmit back a response. The
request contains both the poll number I and a serial

number which is associated with the data aCQUisition_unit

25 and which was previously communicated to the processor 30

(as will be explained below). The processor then, at



25 and which was previously conmunicated to the processor 30 (as will be

expl ai ned BEIomo The processor then, at - 17 - step 308, determ nes
whet her or\Qot a reply has been recei ved. If not, then at step 310 the
processor 30 records the fact that a data acquisition unit 22 is no | onger
agsociated wth poll nunber |; otherw se, at step 5 312 the processor 30
det erm nes whet hrer any action needs to be tgken in respect of the
acquisition unit bearing the poll nunber I=-g@l4 for exanple the response

fromthe data acquisition unit indicated that an access door associ ated

therewith had recently been ogened the 10 processor 30 enters a routine
wher eby further sfR 388heqde %@Gllﬂ?ém‘thrﬂat%qw& ®Yn /niePLY BRS i $e€Ren

ted out th t At 314, 11 _nunb

herenent ad, and RIRY SR+ o1 OF SHBE+ ¢ TAERICRbr T FABL I &Fﬂ%”%%ﬁ@ 3015
mber h ded t t h d h Lf

the Siociéuféie%ee%qr& 5Be ?écs‘r14%€a$e§§§f12%%§rlﬁ%é°%2x 72 niinBP

After all ‘the pgl %p ésfagm RGP A i u@yﬂxhav%a%%l%ec%%dstsee

processor procee It |ssues a request for a
data acquisjtiong mlén@e@%@aswﬁ pe! Beﬂ&ﬁﬁfﬁeéeﬁﬁetﬁefeéﬁ?ndct16m’n€%\d/s

data acquisition unit 22 coupled to the lines 24 and 26 W
to be taken in respect of the acquisition unit bearing
the'poll number I. If for example the responsé from the
data acquisition unit indicated that an access door
W ' éssociated therewifh had recently been opened, the
10 processor 30 enters a routine whereby fﬁrther data is
requested from the acquisition unit 22 and is then
.printed out using the printer unit 56.
At étep 314, the poll number I is incremented, and
then at step 316 it is determined whether the new poll
15 number has exceeded the maximum that cén be handled by
the system. If ﬁbt, the procedures at steps 306 to 3#4 _
are repeated for.the next poll number.
After all the poll numbers from one to the maximum
have been checked, the processor proceeds to stép 318, at
20 _ ﬁhich it issues a request for a data acquisition unit
beariﬁg the poll number zero to respond. Aqy new déta
acquisition unit 22 coupled to the lines 24 and 26 will
bear the poll humber zero and will therefore respond.
This will be determined at stép 320, whereupon the
25 processor proceeds to step 322. Here, the new ‘data

acquisition unit is requested to send its serial or



bear the poll nunber zero and will therefore respond. This wll be

det er ni ned at step 320, whereupon the 25 processor proceeds to_step 322.
Here, the new data acquisition unit is requested to send its seruaﬁ or
identification number (which is stored in a permanent fashion in the menory

‘of the data acquisition unit 22) to the Rgocessor 30. This nunber - is
recorded by the processor 30, using theippn-volatlle RAM 36, and used in
5. subsequent data requests to the new acquisition unit. The processor

‘then enters a routine whereby an engineer is requested (e.g. using the
printer unit 5@)ddntifiiLEicn Wathber t (ehhehy dat astered Siih ca peirinasient) d
be allocated a conpletely new pol |l -nunmber which is greater than the 10

maxi mum nunber fashbsenting thei mgmosryedf the datat hequisid Lvnumih 229e Yool |
nunber shoul d be used. The latter ¥ be ‘appropriate if for exanple a data
acqui si tion unith®ednosgssarel 0.vel yThaw parpbAtnbES Hgerdsd pristi dbel y

di sconnected so that poll_nunber is no |onger_bein gaed 15 The en%ineer

t

is able to S|gmqﬂF9§ﬁ?We§ﬂxNH§9¥5'EP%S%?%@V?%%ts M636mn?ﬂpnu§ed

det d t | diff b t h
Baat ol 15 10 smerent wfafe Hedlert sgspt i€ Pl At I Bhate ' ©
the appropriat %LO'S}TJ&J&SSD&A' dﬂé‘t‘i’bgﬁt}epst Qe 1%% %ﬁxeréﬁ'& 2158hg3he

with the previously-recelve serl nunbe
is requested (e g. using the prlnter unit 56) to indicate

whether the new data acquisition unit should be allocated

a completely new poll number which is greater than the

10 maximum number presently belng. ‘used, or whether the

minimum free poll number should be used. The 1atter may

be appropriate if for example a data acqulsltlon unit

bearlng a relatively low poll number has been prev1ously

_ disconnected so that poll number is no longer being used.

15 The enéineer is able to signify one response by pressing

the switch 64 within a predetermined interval, and a

different response by not pressing the switeh 64 at all.

In accordanee with the respense, the processor 30 then

stores the appropriate non-zero poll number in the RAM 36 kJ

20 in association with ‘the previously-received serial
number. _ |

The processor then enters step 324 (which is entered

directly from step 320 if no . new data acqulsltlon unit

has been coupled to the system) At step 324 the

25 processor determines whether the time for enabling the

modem has been reached, and if not the program loops back



The processor then enters step 324 (which is entered directly fromstep 320
if¢fno new data acquisition unit has been coupled to the system. At step
324, the &5, processor determ nes whether the tinme for enabling the nodem
has been reached, and if not the program! s back to step 304 so that
pel I'ing of the data acquisition units can E%Ejeconnenced. When t he enabling
time for the nodem 38 has been reached, as“determ ned by the output of the
real, tinme 5 cl ock 54, the processor proceeds to step 326. Her e,

signal s are genejatsb@lInig dhaHdt oA iy @Takihe daecaradgwiddtibireunits
processor then enters a | oop, conprising steps 328 and 330, where it

repeat edl y checksanvied hercammai¢edas been received (i.e. whether
appropriate data has 10 arrived at term nal 40) and whether a

predet ermined tine péfiend thertenapliing theeefal ithe onodra Bfdm B8RS
expired. Assuming that no call is received within this ti peri od, .t he
processor procedfaahpdy eps3siztenained hﬁypﬁﬁ‘@es%‘b?p‘mc?grngﬁ’[es zezbyhime

representing the nunber

15 of tines it has failed.,to recei%% a
comuni cat i%n f riofitheS8ol | RS | BFOSESSOh Broggeds ¢ $03338€P 320-qet BPREMed
whet her this nunber | t th ' A w L.
If so, t heI pr oge%ls%’ral‘]fﬁ géggdgetn(?r%&e%% gégggé\ﬁgﬁgnﬁﬁleﬁwm thé’ﬁa%’l’?%gé '??’rr%ee S
set to thel20 e g8l 11 FReOhrd U {idn idnisrd0h 2b6830%oRBrIi8ing

steps 328 and 330, where it repeatedly checks whether a

call has been received (i.e. whether appropriate data has

R 10 arrived at terminal 40) and whether a predetermined time
period starting with the enabling of the modem 38 has
expired. Assuming that no call is received within this

time period, the processor proceeds to step 332. Here,

the processor increments a count representing the number

15 of times it has failed to receive a communication from
the collection station 2. At step 334, it is determined
whether this number is  greater than a predetermined
number, e.g. three. If so, the processor proceeds to

step 336, where the modem enabling time is set to the

20 standard time of midnight (if it is not already so set).
As explained below, the enabling time can vary. It is
possible that faults may occur such that the collection
station.2 will not know the current enabling time for the
acquisition station 4. Step 336 is carried out to ensure

25 that the enabling time is set to a standard if no call is

received over the course of a predetermined number of



As expl ai ned below, the enabling tine can vary. It is possible that faults
may occur such that the collection station 2 will not know the current
enabling time for the acquisition station 4. Step 336 is carried Quf to
ensure 25 that the enabling tine is set to a standard if no call"is

recei ved over the course of- a predetermn nunber of days, so that +the
collection station 2 wll know the tine ich to attenpt to communicate
with the acquisition station 4. After step 334, and if appropriate step

336, the 5 amg .t rLeac £ . < 4 m ,I.S

di sabl ed. The gi;a gr’a%ot ﬁgfralarkpr%lceé%gﬁbeacc%“?’o Sg*tsagzpl%? t(?"olfrfgg(onrﬁr%ﬂ%ee 6:6‘I'I’I‘°’| ng
of the data acqu Sjd4 i urg di ecei,veddyrjng a
noden1enab|ingqgéﬁvgﬁ?ptﬁg %?%gégﬁf§§og%@%§EQ%%ﬂ$§ﬁg%égzgh%09%8aﬁgésggng4o-
Here, the procexs@ioi) eterm nes whether the data received at term nal 40
contains an appropriate password. |If not, the processor proceeds to step
338 where the nodemiftett sabepd.334, t Aadcarf eapppopsnate istepEecBB3ed thiehen
at step 15 342 the processor stores in the RAM 36 data received fromthe
term nal 80 an®nognasseriieny treaciees "spepi n338nt Wheret i beat makdieah tilse
nodem 38 is to be enabled. Preferably also the processor stores received
data deter- m diifgblied perfhsl arRgnmn chhemepnogeadssbagkbEoefiBPed0dt to

recommence polling of the data acquisition units 22.

Assuming that a call is received during a modem
enabling period, the program proceeds from’step 328 to

10 step 340. Here, the processor 30 determines whether the @/
data received at terminal 40 contains an appropriate
password. If not, the processor proceeds to step 338
where the modem is disabled.

If the correct password is received, thén.at step

15 342 the processor stores in the RAM 36 data received from.
the terminal 40 and representing the next "appointment"
or time at which the modem 38 1is to be enabled.
Preferably-also the processor stores received data deter-
mining the period for which the modem is to be enabled at

20 that time.

The processor then proceeds to step 344, where it
determines whether the data received at terminal 40
represents a pequest for information relating to one or
more of the gaming machines 18. 1If so, the appropriate

25 data is requested by the processor 30 at step 346 (by

sending to the apprdpriate data acquisition units 22 both



20 that tinme. The processor then proceeds to step 344, where it

deger m nes ether the data received at termnal 40 represents a request

f of infornﬁfgon relating to one or nore of the gam ng machines 18. If so,
the appropriate 25 . data is requested by the processor 30 at step 346 (by
sending to the appropriate data acquisition units 22 both t he pol

number and the serial nunber associated thegle- with). The data is then
transmtted by the processor 30 via the t -nal 40. If no request for data
is received,-~or all requests 5 have been dealt with, the processor

proceeds to step 348 at_which it is determ ned whether the data at term nal
40 represents athEqRaE1fRYmBeRhaRGe the (3RF iRk PUPRER-2Bsecidhed afRere-

Normal |y, as nent.iqned ove, the trans- mssion rate is t to 300 bhayd,
but the processdit ‘& bggfbdaﬁﬁﬂﬁﬁe ?$t€} n%%ﬁ%ﬁﬁan%ﬁet % BRPERSERE 3§ta
transm ssion ratg . et : ud. This is done at step 350 if the
appropriate'rquSS'%ﬁ?lﬁsgﬂéﬁgﬁ)/\'step 352, the baud rate is checked, and

only if it is equal ti the fdfhest bed date {s- Pec@DV¥dl fokNg115requests
processor is in its second node) the processor proceeds to a program

routine ing udi mavel eRfen3edlr IH0h Altisé eprodédssbe procesasr tdeseepi pas

whet her a request has been received at termnal 40 to clear various
at which it is determined whether the data at terminal ko
represehts a request for a change in the data trans-
mission rate. Normally, as mentioned above, the trans-
.mission rate is set to 300 baud, but the processor can be

10 shifted into a second mode at which the data transmission
rate is set at 9600 baud. This is done at step 350 if the
appropriate request is received. '

At step 352, the baud rate is checked, and only if
it is equal to the higher baud rate (i.e. only if the

15 processor is in its second mode) the processor proceeds
to a program routine including steps 354 to 360.

At step 354 the processor determines whether a
request has been received at terminal MO:to clear various
stored parémeters within the communications unit 12.

20 This will probably be done only on very rare océasions,
such as on initial installation o_f the communications
unit or replacement thereof. Ihe information concerning
the poll numbers and serial numbers of the various data
boxes is included in the data which is cleared. If the

25 appropriate request is received the clearing takes place

at step 356.



stored paraneters within the communications unit 12. 20 This wil|
Rrobably be done only on very rare occasions, such as on initial
installation of the comunications unit or replacenent thereof. The.

i nformation concerning the poll nunbers angd serial nunbers, of the“various
data boxes is included in the data mhich_%%:cleared. If the 25 -
appropriate request is received the clearfng takes place at step 356. . At
step 358, the processor determ nes whether a request has been received to .

clear the data in agpegtbhedume @hel Neroatdsapquiétéiminedi Whedder faso,

this is done at step 360 by an appropriate nessage being 5 sent to the
unit along therdauespat had6. bedhi srabedvetll | tbe dbeerontpeondatae in a
occasi ons, such as on replacenment of a gam ng machine 18. It will be

appreci at ed t hapead fiedpombiof otBEOdate ernadied tdony urfitshe2daudlf ase, has
been set to 9600 baud, 10 then the nenory-clearing operations, which can
have very danaghig hesdions iatt mdercad4Q v AR a2RPROR Eah¢ eSS4, Pedngonl y

be perforned on instructions received via the cou Iigg 44 and anno% ge
instructed by segkate téeeidd Alengdhpdatagpatl 26. Thig %i%ﬁ wiks

e processor e eng! BETy HhERe SoPEALEAL, BubELAIEh RS RURERLIAFS |
a gaming machine 18. ' '

It will be appreciated'that as steps 354 to 360 are
entered only if the baud rate has been set to 9600 baud,

10 then the memory-clearing operations, which can have very O/
damaging results if not carried out at the correct time,
‘can only be performed on instructions received via the
coupling 44, and cannot be instructed by signals received
via the modem 38.

15 At step 362, the processor determines whether a
request to terminate communications has been received by
terminal hO. If not, the processor proceeds again to
step 344, Otherwise, the processor proceéds to step 364,
where it is ensured that the béud'rate is set to 300, and

20 to step 338 where the modem is disabled.

In the system described above, each time a call is
made to a collection'unit 12, the unit {2 is programmed
with a time at which it is to expect a subsequent call.
The modem is then enabled daily for a predetermined

25 duration at the preset time. If no calls are received

for several days, a standard time is used in place of the



step 344. (Qherw se, the processor proceeds to step 364, where it is
ensured that the baud rate is set to 300, and 20 to step 338 where the
nodem i s dilgabl ed. In the system described above, each time a call is nade
to a collectron unit 12, the unit 12 is proggamed with a time at which it
i$ to expect a subsequent call. The nDdenlg%%;hen enabl ed daily for a
predeterm ned 25 duration at the preset ¥ If no calls are received
for .several days, a standard tinme is used in place of the previ ously set

e o e Lous VI 1P e OO 0SSV A o oW ARl 1 JiA° o8 pEELIBTe,

station 2 can sénd data representing not on & tine b SO a

comuni cati ons. $toat i eRathpleq t i td&l@bieiaﬂss%%tll@weé San %’é%la' GH?GQ a
daily basis. I nstead of sending a single appointnent each tinme a ca

made, the col | ecteprresHettimn Aotanostpd & tdmeesbat aphes ntamedd$ ey | BHeONE

call so as to set up the tines at which a plurality of subsequent calls are

to be nmade. 10 communigativins estiatiorert, shetbatptherm8deh ikencolbrgeiron

station 2 cal cul ates the appointnents. This is done in consideration of a

nunber of 5 factgadl eqrﬁﬂualﬁ@thKPQﬁ%ﬁfedIﬂﬁéqaéaneﬁendmngldasangieto
on stations 4 with which it is to 15

communi cate, t nERATE S todoat: oL i Bh G o idr Gnede pe thEdccphipehion

shoul d be 90nf'@%1€f%J'QE§agtsg%Hj1Iée#fes of appointments during one
call so as to set up the times at which a plurality of
subsequent calls are to be made.

N 10 -In this embodiment, the computer 8 of the collection
stationlz calculates the appointments. This is done in
consideration of a number of factors, including the
desired frequency at which data is to be accessed, the

- number of acquisition stations 4 with which it is to

15 communicate, the time period during which calls are to be
made (which should be confined to times at which it is
unlikely that associated telephones 14 are being used),

ete. It may be desirable for data to be collected in
_batches from groups of acquisition stations 4 all owned

20 by the same distributor and variations in the numbers of
the stations within each group 'may affect the time
required to collect the information for each group and
thus, perhaps, the times at which the collections are to

be made. The computer 8 may also take into account

25 factors which are less predictable, such as variations in

the difficulty in establishing communication with



unli kely that associ ated tel ephones 14 are being used), etc. It may be
desjrable for data to be collected in batches from groups of acquisition
stations 4 all owned 20 by the sanme distributor and variations in the
nunbers of the stations wthin each group may affect the t Hfe

required to collect the information for eac oup and thus, perhaps, the
times at which the collections are to be /- The conputer 8 may al so
take into account 25 factors which are | ess predictable, such as '
variations in the difficulty in establishing communication with stations

in different areastatiomnsmip dififenemnypl areps.f ouhtl oayn LBubskanplal, be
period that it regularly takes | onger to_establish contact wi.th one group

of stations than {941 aP¥eneR. subglagijads@eL st thas theregadpray Sakes
ti f th t at ] it hi ' ticul .may b t t .
greater or |esserl@aEeht £O| ASTARIGY TP LR ar by A ETALR obe, SHREions
t 8 t i ] -_sh -te ' ] t : |
found that unusual T3 | Bo5R ERYEheR 22" el SHPUHEH I Bron | LARY b BEATT 5"

informations frofipeyapeOipe ALKIMS ! RTLALAL iaofﬁar@f%féragf”ﬁggl hae

conputer 8 may start making appointnments which are later than't
otherwi se woul d heySfzéed Otdtld oyrsaférCopNlebbBP bRten®R! etia dalddtion to

acquisition fromall Tts acquisition stations before 15 retrieving the

next anount of dailwede odoagebermatfadtors, the computer 8 may take into
account short-term problems. It may for example be found
that unusually long delays are being -encountered in

10 retrieving information from various acquisition&‘)

stations, and as a result the computer 8 may start making
appointments which are later than they otherwise would be
so as to allow sufficient time to complete data
aequisitién from all its acquisition stations before

15 retrieving the next amount of data from each station.



CLAI'MS: 1. A data acquisition systemconprising a central

conmuni cat i,ons uni t and a plurality of data acquisition units
each of whigh is assigned a poll 5*number and is arranged to store data
relating to the operation of a cojn-operated machine and to transmt said
data to the central communications unit in response to receivi at a

request .conprising that poll nunber, wherein the L cations
unit. 10 is operable to detect the 2pr esengglﬂﬁmmmm&aa
acqui sition-unit having: a predeterm ned poll numrber an s ponse
thereto to aSSiEEA% that unit a new poll number and thereafter to access
data fromthe un &SSending requests conprising the new poll 15 nunber.
2. A systemas clainmed in claiml, wherein each data acquisition unit is
operable to transmit data to the central comrunications unit in response to
recei ving a datayrequgst r LS} .p_th . | gn Q. to the
_ acquisit?on unitléng §n ? g%?i??gggfggaﬁﬁnbgyggkht%gﬂgggﬁﬁiﬁi%b%%ﬂﬁffﬁ and
wherein the centeaﬁmﬁﬁmauﬁigﬁglonﬁngﬂlt_hﬁdresaonsb&grggiggtecb&ngd%Q
presence of a data acquisition unit having said prédeterm fed poll nunber
to obtain fromtheguisitibhe units each of which is assigned a poll

5 number and is arranged to store data relating to the
-operation of a coin-operated machine and to transmit
said data to the central communications unit in

; response to receiving a data request comprising that

—/
poll number, wherein the central communications unit
10 is operable to detect the presence of a data
acquisition unit having a predetermined poll number
and in responsé thereto to assign to that unit a new
poll number and thereafter to access data from the
unit by sending requests comprising - the new poll
15 number.
: 2. A system as claimed in claim 1, wherein each data
L

acquisition unit is operable to transmit data to the
central communications unit in response to receiving a
data request comprising both the poll number assigned
20 to the acquisition unit and an identification number
of the acquisition unit, and wherein the central
.communications unit is responsive to detecting the
presence of a data acquisition unit having said

predetermined poll number to obtain from that unit the



26 identification nunber thereof and thereafter to access data fromthat
unit by sending requests conprising both the new poll nunber assigned to
the unit and the identification nunber thereof. 5 3. A systemiag
¢glaimed in claiml or 2, wherein the comuni gcajy kel finm 1P an@@d to
communi cate with the data acquisition units seqmmmnMH"ﬂHﬂ!ﬂk of sai.d
pol | nunbers, said predeterm ned poll nuntZzg form ng partm Ofs e sequence.
10 4. A system as clained in any preceding claim wherein the
communi cat i ons ddentdfd cittipragyuiber i thexeof sand| thereatterf bonaacess
communi cations stationthe systemfurther including a data collection
station renot el Patec fxom what r aypidet B tIRNEGUNTEAESHS QBMBYASing and
operable to obtain da&%}therefr via_a renote copmuni cations |ink. 5. A

system as cl ai ey Rold nypheni3ssigneY tAntRatvahE andiEha s

operable in a fisr qgg_ i ich. |t an. communicate over said
renote 20 conﬁﬁ%%%ﬁ |§ﬁ§14ﬂnﬁ?mga;jt¥$ eo%érforn1 one or ‘nore
operations, and a second node in which it = can conmuni cate over a

| ocal conmmuni cations link, in which communi cati ons*over the renote
conmmuni cati gns 13.nk & @ystem as claimed in claim 1 or 2, wherein the

communications unit is arranged to communicate with
the data acquisition units sequentially in  order of
said poll numbers, said predetermined poll number

" forming part of the sequence. . . k;/

10 4. A system as claimed in any preceding claim,
wherein the communications unit and data acquisition
units collectively form a communications station,the
system further including a data collection station
remotely located with respect to the communications

15 station and operable to obtain data therefrom via a'

remote communications link.

5. A system as claimed in claim 4, wherein the
communications station is operable in a first mode in
which it can communicate over said remote
20 communications link. and can pe;form one oOr more
operations, and a second mode in which it can
communicate over a local communications link, in which

communications over the remote communications link are



27 prevented and in which the comunications station can perform at |east

ong operatjon which cannot be perforned in the first node. 6. A
system asiglaimed in claim 4,-wherein the 5 communications station—has

a first commini cations port connected via a nodemto :
comrunircations port for renote comrunication over sai 3’ me‘ r"i!‘!il nk,
t he conmmuni cati ons station being operable to adopt first and. es,

in both of which the 10 station can hand@® data conmunications using the
first conmunications port, but in only the first of which the station is
operabl e to conme¥ecentediandheifi viichobthencemnmunhsapbonsastiathennoasm
with the second conmunications port. 15 7. A system as clainmed in
claim 6, whereiPPEHRIRonkiNi t@2$bnsonestapepations whighangeannoto be
handl e conmuni catiopns at.a, first data rate conpatible with the nodem when
inits first nodETPEMed in HRAQFLESE MP9Re which is unsuitable for the
nodem when in its 20 second node. 8. A system as claimed in claim
7, wherein the conmunications station i ncl udes a programed

processor, .the g 09T g hepngepuchy ascié’irﬁi&gi Ngnt hc?];aim 4, wherein the
5 communications station has a first communications port

.connected via a modem to a second communications port

for remote communication over said communications

link, the communications station being operable to

~ adopt first and second modes, in both of which the

10 station can handle data communications using the first

communications port, but in only the first of which

the station is operable to communicate via the first

communications port and the modem with the second
communications port. |

15 7. A system as claimed in claim 6, wherein the

communications station is arranged to handle

NS . communications at a first data rate compatible with

the modem when in its first mode, and at a second data
rate which is unsuitable for the modem when in its

20 second mode.

8. A system as claimed in claim 7, wherein the
communications station includes a programmed

processor, the program being such as to define the



28 data transnmission rates which can be handled by the conmuni cations
station. 9. A systemas clainmed in any one of clains 6 to 8, wherein the

comuni cations station is operable to 5 carr ' ofs.
perations in the second node, and is inbhi bmﬂuljiﬂﬂ“ﬂumlwlng olit at
east one of said operations when in the first drode. L1100 A systemas -
claimed in any one of clainms 6 to 9, incl#8ing equi pnent © operable
to establish 10 conmunication with sajd comunications statjion via the.
“first comuni caf@BAStTRBFPLARLONI t FBLESUEPAGNt hEaRoREM RARILRE DY Ehe
communi cations port. 11. A systemas clained in any .one of clainms 4 to 10
wherein the re ?%mﬂﬂﬁﬁﬁﬁ+eﬁ¥i5ﬁ§tFPﬂk is a tel ephone 15 network. 12. A
systemas clained in claim 11, including a telephone which shares
tel ephone line wth the comunications station. 13. A data acquisition
SySten]SUbStantQ?!lé%a§y9€éﬂ'gszglg§ﬁﬁa'?ﬂdaﬁ&tgnéegﬁr@ﬂﬁﬁmgosth%o 8,

acconpanyi ng draw n
wherein the communications station is operable to

5 cafry,out a plurality of operations in the second
mode, and is inhibited from carrying out at least one

/ y
of said operations when in the first mode.

10. A system.as claimed in any one of claims 6 to 9, L;i
including equipment o operable to establish
10 communication with said communications station via the
first communications port and ﬁithout using the modem

and the second communications port.

11. A system as claimed in any one of claims 4 to 10
wherein the remote communications link is a telephone

15 network.

12. A system as claimed in claim 11, including a
telephone which shares a telephone line with the

communications station.

13. A data acquisition system substantially as herein

20 described with reference to the accompanying drawings.




