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Background Art
. Taxis and hire cars are used in many situations
and often situations arise where ready access is not
10 available to a telephone to summon a taxi or hire car to a
particular location for collecting persons.  This situation
may occur, either because a public .telephohe is not
available in a location where a taxi or hire car is
required or may occur in situations where available public
15 telephones are heavily used which may result in a person
waiting for a considerable period of time before a call can
be made to a taxi control station. Whilst taxis and hire
cars may be available at taxi ranks, such ranks are not
widely provided due to the traffic congestion which they
20 cause. o
' International Patent Application No.
PCT/SE91/00800 discloses a taxi calling method and system
for connecting a stationary subscriber apparatus to a
mobile subscriber apparatus, such as taxi carried telephone
25 apparatus, through a telephone exchange. ' In this system,
however, voice communication is made directly between a
subscriber and the taxi vehicle which is identified by a
'computer as being in the appropriate geographical area
relative to the location of the subscriber.
30 ' - Japanese Patent Application No. 92295306
 discloses a automatic taxi call system wherein cable or
radio transmitters are arranged at predetermined locations
and which when actuated, transmit location codes to a taxi
dispatch  centre. This system requires the input of a
'35 telephonist to enable a taxi to be informed of the call
transmission from one of the locations. A further system
is described in Japanese Patent Application No. 59015339
where a user operates an address code signal transmitter
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dispatched. _
10 Summary of the Invention

The ' present invention aims to provide in one
aspect a remote signalling system for use primarily but not
exclusively in the taxi or hire. car industry which enables ‘[
a taxi or hire car to be readily called or summoned to a

15 number of geographical locations. The present invention in

-a further aspect aims to provide a signalling system which
may be used in other paging or booking applications. Other
objects and advantages of the invention will become
apparent from the following description. . _

20 The present invention thus provides in a first
preferred aspect, a remote signalling system for use with
vehicles, said system comprising a base terminal, a
plurality of input terminals adapted to be positioned in a
plurality - of geographical loéations, each said inpﬁt

25 terminal including currency or card adceptor- means,
transmitter means adapted to be  actuated directly or
indirectly upon valid receiptﬂdf.currencY-ofga card by said
acceptor means  to transmit a 'éignal from said input
terminal, said base terminal having means for. deteéting

30 directly or indirectly said signal transmitted by said
transmitter means and identifying the geographical location
of said input terminal, said base terminal further
including means for transmitting geographical information
concerning said input terminal to a said vehicle whereby

35 said vehicle may identify said input terﬁinal.

_ The currency acceptor means of the input terminal
may comprise means receiving coins, notes or tokens. The

_card acceptor means of the input terminal may comprise a
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i n Japanese Patent_ Application No, 59015339 where a user, operates, an
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i dentification s gastvidd bt cappkicat £ hto Oisé heitlhoversgat cbaxdl 6p have
no means whi gh ceanrablc%r}tr}:eolus%ron;[p%ter systems involving mobile on-board
computers and - associated receivers and wherein visual
displays are associated with the computers. In such
conventional systems, a telephone call by a person who
requires a taxi or hire car is received by a telephonist at
. 10 a base station who is then able to transmit to a taxi with
the use of a keyboard the particular address of the person'
requiring the vehicle which is displayed on the visual |
display means.
In the present case, the signal transmitted by
15 the transmitter means of an input terminal may be detected
by a receiver at the base terminal and the information
received applied to a base computer associated with the
above systems, the base computer. The computer may
‘register or identify from the signal received, the
20 geographical location of the transmitter means which
transmits the signal from the input terminal to thereby
identify that terminal. .
The input terminal may include a- displajr to
indicate to the user, that is the person who has actuated
25 the terminal, that the transmitted signal has been accepted
by the base computer and that a taxi or other hire
vehicle has been directed to the location of the input
terminal from which the signal is transmitted. To this
end, the base terminal may transmit a confirmation signal
30 for receipt by the input terminal upon receipt and
identitification of the signal transmitted by an input
terminal. The input terminal also may include dispensing
means adapted to dispense a ticket, token or other
identification means to the user which is identified, by,
35 for example being numbered, to enable the user to be
identified by the collecting vehicle. For this purpose,
the ticket identification, such as the number, as well as
the geographical location of the input terminal may be
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~ Ainput terminal at the identified location to collect the
. person wh_o activated the terminal and who can be identified
10 by the ticket or other identification means being held.
The driver of the taxi or other vehicle may also actuate
his transceiver to transmit an acknowledgment signal to
indicate that he has accepted the reservation and is
procéeding to the input terminal. = The acknowledgment ‘
15 signal may be received either at the activated input
terminal or at the base terminal and transmitted to the
input terminal. . o _
The input terminal may also include ‘means for
refunding the inserted coin or coins or crediting the debit
20 or credit card in the event. that the signal transmitted by
the input terminal transmitter means is not ‘received at the
base terminal or acted upon 'wif.hi_n a prescribed time.
The input terminals may be arranged in any number
- of selected areas and may if desired b_e. of a free standing
- 25 nature and as stated above include means to accept coins,
cards or other form of currency. The transmitter means
associated with the input terminal preferably transmits a
signal over the digital cellular network, however, if
desired the signal transmitter may transmit a signal over"
30 other forms of communication network such as the analogue
telephone network or alternatively  through a satellite
communications network. '
In a normal operation, the user may insert a
coin (or card) into a receiving slot of the input terminal.
35 Sensing means, such as .a light beam may be provided
adjacent to the input slot, the light beam being broken or
intercepted, or the sensing means being actuated, upon
insertion of the card or coin. Breaking or intercepting of
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the terminal which activates in the case of coin deposit, a

.coin validator circuit. If the coin is a valid coin, as

detected by the coin wvalidator circuit, it is accepted and
held in escrow. If the coin is invalid, it is rejected.

Similarly in the case of a card reader, insertion
of a debit or credit card into the reader may be sensed by
sensing means which causes the card reader to read the
card.

Upon the coin being accepted, or the card being .
read, the control circuit may initiate operation of the
transmitter means within the input terminal. The
transmitter means suitably comprises part of a transceiver
within the input terminal. The transmitter means when
operated transmits a signal for detection at the service
provider's base terminal which may be located at the base
station of a taxi company. '

- Upon the services providers terminal receiving
a signal from the transmitter means of an input terminal,
the computer at the base terminal may cause a response
signal, such as a DTMF tone, to be transmitted back to the
transceiver of the input terminal from the base terminal to
indicate that the base terminal is ready to receive the
input terminals information. The control circuit at the
input terminal then may cause the input terminal
transmitter means to transmit a unique identification code
followed by status information. ‘The identification code
may éomprie - information concerning the geographical
location of the input terminal.

Upon receipt of this information, the service

‘providers base terminal may cause the base terminal
‘transmitter to transmit a confirmation signal back to the

input terminal for receipt by the input terminal
transceiver to confirm the receipt of the reservation. or

 booking. The base terminal transmitter additionally may

transmit a signal cohtaining the geographical location of
the activated input terminal and an identification number
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5 card reader may debit the card ‘upon the input terminal

receiving the confirmation signal.

- When the input terminal receives confirmation of
the reservation request, as .transmiﬁted from the service
providers base terminal, the escrow. unit within the input

10 terminal may release the deposited coin into a receiving
container, such as a cash box and' the t-_icket'disPenser may
be operated to dispense a numbered or identifying ticket to
the user. This will also occur when a credit or debit card '
(if used) is debited. The input terminal may additionally ‘

15 include visual indicating means to indicate confirmation of
the booking and to further indicate that the réquest is
- being acted upon. Such indicating means may include visual
indicating means such as a light source which is
illuminated to confirm the reservation of the vehicle.

20 If no confirmation signal is received by the
input terminal, the control circuit .of the  terminal may

~automatically re-initiate the above procedure for a set
number of times. If the repeatéd calls are unsuccessful,
the control circuit-may cause the customer's coin or note

25 to be refunded, or in the case of a debit or credit card
-eject the card. _ |

The input terminal may be powered by a
portable power supply, such as a batter_y or .b_atteries which
for example may be charged by solar charging means..

30 The present invention in a further aspect

- provides a remote signalling and identification system,
including a plurality of fixed input terminals, a base
terminal, each said input terminal including transmitter
means for tra_insmit_t_ing an identification signal, said base

35 terminal including means for receiving and identifying said
input-tefminal-from its transmitted identification signal
and.for transmitting a confirmation signal upon receipt and
identification of said identification signal, said input
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further signal to a mobile unit whereby said mobile unit

may identify said input terminal and said identification
means. The identification signal transmitted by the input

‘terminal may comprise geographical location information

whereby the input terminal may be identified. The input

‘terminals may_ be selectively actuated to transmit an

identification signal upon insertion of a coin or other
currency, credit or debit card, token or ticket.
The systems described above may also optionally

~include a number of fault -detecting and checking

arrangements as referred to below.

A fatal fault occurs when the batteries of the
input terminal are flat in which case no operation is
possible. A fatal fault also occurs wherein coins are
jammed. The input terminal thus cannot accept coins as the
coin chute is jammed. A fatal fault also occurs where
there is no communication network available diagnosed when
a number of transmissions from the input terminal have

failed. No requests will be accepted until the input
terminal can communicate with the receiver of the base
terminal. The input terminal transmitter may retry

transmissions automatically at pre-determined intervals for
as long as power is available in an attempt to communicate
w1th the base terminal. '

The input terminal may also be interrogated to
provide or automatlcally provide status reports which may
be as follows:

TICRKETS LOW

The number of tickets left in the dlspenser is
below the threshold required.

TICKETS EMPTY .

No more tickets are available but the terminal is
still operational. '
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di splay units and S 8 or transceivers. yplcally, in g
such conventional systens, a telephone call by a person who requires a

t axi hiITECKEF DESPENSER VERULD a tel ephonist at a base station who is

t hen able to transmte é&iélﬁéng ﬁhd%QS s§ g£ @hé g?gﬁ%g the particul ar ,
address of the person requirin ne vehicle which1s ayed on the |
vi sual di sbispenpex  whichp n@ng@ eftr &d-oketm Dam¢ he 'l]heesrermut nterminal !

Adapt ed f giapisf 1 e UsherLEYERA1 O tRY SEGEAL &beacei&rétgaib enser
transn1ttedt$%ét e transn1tter means of an,input termn celved by a

recei ver &2 Ygh nFuRseqnent heransBiagiPRf to the vehicle will

not include a valid ticket number. A non-valid ticket

number for example may comprise the code 00 indicating
ticket dispenser fault. .
CASH BOX FULL
10. . The status of the cash box Wthh receives the
deposited coins is detected Lnd;catlng that the cash box
may be full for collection. _ _ _
CDINS JAMMED : _— :
The coin. rece1v1ng chute/valldator may be jammed. ‘l
15 The input terminal will then go into FAULT mode.,_
UPDATE . R
The terminal periodically on a pre-determined
. basis will transmit a status update to the receiver at the
base terminal. Failure to receive any kind of transmission
20 from an input terminal within a predetermined period of
time indicates failure or possible vandalism of a terminal.
The base terminal receiver is programmed to issue an alert
on failure of an input terminal to report. .
TAMPER ALARM | |
25 A tamper alarm signal w1ll be generated where
tampering has been detected in the coin- chute or by the
coin validator. In this instance, an operator alert is
issued calling for immediate attention. The - receiver unit
at the base station may elect to transmit'an automatic call
30 to security with details of the location of the alarm.
LOW BATTERY : o .
Battery voltage is dropping indicating battery
- replacement is necessary within a reasonable period of
time. '
35 TOO MANY TRANSMISSION FAILURES
The terminal has encountered too many
transmission failures in proportlon to the number of
successful transmissions. This may be due to an antenna
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A self test will be performed automatically on
power-up or reset/test. This will occur whenever the
battery is replaced or an operator presses a test button
located internally. The terminal will self-test and
automatically transmit an UPDATE status to the base
terminal. PFailure in this testing procedure will cause a
red fail light on the input terminal to illuminate. A
successful test will result in the green confirmation lighf
illuminating. Further optional tests may include tests of
the ticket dispensing mechanism.
FAULT MODE

' When a fatal fault has been detected, that is one
whlch prevents the booking reservation operation from being
completed, the input terminal will go into fault mode
disabling the coin mechanism and illuminating a red failure
light on the input terminal. Fault mode also initiates if

possible, a transmission to the base station of current

- 25

30

35

status information.
STATUS INFORMATION _ _

Whenever an input terminal apart from in normal
operation, transmits a Signal to the base terminal, it
provides in addition to the reasons for the transmission,
additional information relating to its current status. If
the terminal is being vandalised, then the base terminal
can detect for example how much is in the cash box. This
may be the last time the input terminal is able to
communicate such information to the base station before its
failure. _ _

The system may also include portable operator
control pads which may comprise hand held devices for
accessing functions and performing operations on an input
terminal via infra-red communication. Each control pad is
self-powered and may include sixteen character by two line
LCD display and a numeric keypad. Such a control pad is

I
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10

xi or.other hire vehicle has"been directed to the relevant

I nput

refill the tickets, test the input terminal functions and

change parameters.

When tickets are reloaded; the 6p’erator may press
a reload button on the operator control pad. This will
inform the input terminal's control circuit that there is a

full complement of tickets. Optionally, a number _may' be

- keyed in before the reload key is pressed to reset the

15

input terminal to a specific ticket number.

Cash box clearance may be finalised with a _
'CLEARED' command from the . operator control -pad. If this
operation is not performed, the input terminal may later on
believe that the cash box is full causing the triggering of

- a false "CASH BOX FULL' transmission.

- 20

25

A self-test may be performed automatically on
battery change-over or when requested to by the base
terminal. All possible tegts.' may- be per_forméd{ -and the
result may be di‘éplayed on the operator control pad. Part
of the self-test may include communicating with the base
terminal to ensure that the.' cellular or other
communications network is working and that DTMF tones or
other - eguivalent signals are being- generated and detected
correctly. | :
' An operator may test a booking request after

- selecting a dummy booking function. . By inserting a coin

30

35

the input terminal may initiate a dummy booking request to
the vehicle although the information sent. to the service
provider base terminal will indicate that this is a test
-and that the request should not pass on to the base
terminal equipment. All other _f-acets of “this operation,
however, will proceed normally and a ticket will be issued
on successful completibn. . Being a  dummy .t’_._ési_‘-.-,- cash box

- totals are not updated. - SR _

A further dummy booking test may. be transmitted

. to the operator's base terminal. Additional information
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dr_l ver of the taXItest éherbg‘gﬁiﬁlgetg%fgafa worfcsflop.
The above testing and fault indicating
5 arrangements are only examples of what may be provided in
the system and are not essential to the operation of the
system. A system may include only some or all of the
. arrangements described and in various combinations.
Brief Descr:.pt;on of the Drawings
10 In order that the invention may be more read:.ly
understood and put into practical effect, reference will
now be made to the accompanying drawings which illustrate a
preferred embodiment of the invention and wherein:-
Fig. 1 illustrates schematically a remote
15 signalling system according to the present invention;
and )
Fig. 2 illustrates in block diagram form, an
input terminal for use in the system.
Detailed Description of the Embodiment
20 Referring to the drawings and firstly to Fig. 1
there is illustrated a remote signalling/reservation system
10 'according to the present invention which is designed
primarily for use by taxis or other similar hire vehicles
wherein a taxi base terminal or station 11 which includes a
~ 25 base station computer and associated transceiver 12
provides signals to taxis or other vehicles 13 which have
an on-board transceiver and associated computer for
accepting signals from the base station computer 12 to
identify the geographical location and other information
30 concerning a person object to be collected. The system 10
of the present invention, includes a number of input
terminals 14 which are public booking terminals arranged at
a number of different geographical locations and which may
include a coin acceptor and/or card reader to initiate
35 operation of the terminal 14. When for example a valid
coin is inserted into the input terminal 14, a signal is
transmitted from a transmitter in the input terminal 14
through a mobile telephone network 15 to the base terminal
-
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receiver. The computer 12 of the terminal 11 acknowledges
receipt of the signal and causes its associated transmitter
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to transmit an acceptance code through the network 15 back
5 to the input terminal 14 which causes an identification
ticket to issue. In addition, the base station computer 12
causes its associated transmitter to transmits a message
which is received and displayed by the on-board computer of
the nearest available free taxi 13 which can. then act upon
10 the signal and advance to the activated terminal 14 for -
collection of a person at that terminal. ‘The nearest
.available free taxi 13 can be identified by the computer
and the driver of the taxi upon receiving the reservation _
message from the base terminal 11 can send an ‘l
15 acknowledgment signal back to the base terminal 11 or input
terminal 14. The person or object for collection is
identified by the issued ' ticket, the number or
identification of which is displayed on the taxi's on-board
computer visual display. _ _ N
20 As shown in Fig. 2, the input terminal 14
includes a coin slot 16 which may be arranged on the front
panel 17 of the terminal 14 and which is connected to a
coin validator 18. A photo~interrupter 19 is associated
with the coin slot 16 to sense when coins or objects are
25 inserted therein to discriminate the speed and direction of
the object. The photo-interrupter 19 is connected to the
main controller 20 which initiates operation of the coin
validator 18 when the insertion of a coin or other object
is detected by the photo~interrupter 19. The : photo-
30 interrupter 19 can also detect tampering with the coin slot
16 or slow objects or objects moving in the reverse
- direction through the slot 16. .
| When the operation of the coin validator 18 is
initiated, the coins are validated as being either
35 acceptable in which case the coins are directed to an
escrow unit 21 or unacceptable where coins are directed to
a refund unit 22 and refunded back to the user. A card
reader 23 may be also associated with the controller 20 to

. This Sheet Has Been Replaced
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credit card in the event t .‘rH
transmtter not r @cel
13021
W ey |

T .ansnitted by the input termnal
\§ed at” Th’ébEgﬁe_ term nal or act egrAUR80068s

Wi hin a prescr time. _ié rnpui: ter§Bnal s may be arranged in any

nunber of selected areas and may e of a free standing nature

The transnittingnisinse mtamdqﬁ fthe saEndd@r 2%-ni nal preferably is

adapted to transmt a sigRfporOeedif beitid #alGRldudd by HHeVarddidustyers,
if desired other forns of ‘communi.cation etvvork suc af) tthe an
e t‘%r“t{ﬂn'*é'y

t el ephone net woPE & caxd inferted ipte,the jFeadex &PBokE

be utilised. thel ohtiGIldr OPer dhli latesCaAlgerfatiiioh i o eat traneiceiver 24
card) into age%gii\éihng Slot_.of the i gut term nal SenS|

this 1ins comprises J.%J.tal cellular

telephone 25 which is adapted for external processor

control. The signal transmitted by the telephone 25 over

the mobile network 15 is received by the base station 11,

causing the base station computer and associated

10 transceiver 12 to transmit an acceptance code back to the

- terminal 14 which upon receipt of the signal causes the

~ escrow unit 21 to depoéit coins into a cash box 26 or the

card reader 23 to debit the inserted card. In addition, a

ticket dispenser 27 is actuated by the controller 20 to

15 issue via a ticket feeder 28, a numbered ticket to the

user. The front panel 17, additionally includes icons 29,

30 and 31, the icon 29 when 1lit, for example by a LED

‘confirming that a signal transmitted from the terminal

transceiver 25 has been detected at the base terminal 11

20 and is being acted upon. The icon 30 may be 1lit by a

further LED to indicate failure of the call. The third

icon 31 is 1lit when service to the terminal 14 is required.

The controller 20 suitably comprises a processor

module and interface electronics which - executes its

25 software program in firmware. = The controller 20 is

preferably powered by a battery 32. Certain parameters are

held in EPROM which is a memory chip capable of having its

contents updated under software control and retained in the

event of power loss. The controller 20 also may be

30 provided with an infra-red communication port 33 to enable

‘monitoring of the terminal in the manner described above by

an operators console.

Whilst the means for transmitting signals is

preferably over a telephone network, signals may also be

35 transmitted by other communication means, such as radio

communications or microwave communications. The

geographical location of vehicles 13 may _bé established

from the base terminal 11 using satellite communications

. This Sheet Has Been Re laced
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nmeans, such as a Irght bea"qay ‘be provided adjacent to the input slot,

t he IlgWdeﬂumubelng ‘br.oken. or intercepted, or the sensi ngcr/RBMMveHE NI
actuated, upon insertion:of.the ¢ard orl&oin. Breaking or intercepting of 3
t he Ilght beam or actuation of tthe sensing neans may result in a signal

bei ng sents@gha asnt gbpbadi r papitipning t isystemsi ndGR&i.ch adthesatbese n t he
case of CotArmfRRPSHYL, tAuSOl% \aﬂwaéaraétéﬁume théfl velgcie 13 % i (fffi' ' d

coin, as detected b the, coin gt circult, It |s accept ed hel d
in escrow 18 ¢iosgg cBPntPE Pﬁ§aVPHe opps F&F@éﬂé& 4sinilarly, in the
casebof a ca(r]I dbreadetn aﬂ&ﬁtibﬁ\?\h whﬁasdelnhb e[ystefned»gt th@(rj riezent! hg {ﬁader
“may be sense sensin ans iC ayses ard reader, tQ rea e
cara S ST ERReRY1RE g paRE e LAY, efTEEH tno thir ot et bdre; fas

industry for collection of persons, it may also_be applied

to other situations where remote signalling is required.
Other applications include applications in the courier or .
parcel collection field where collection of articles from
10 certain geographical locations is required.
The input terminal 11 may be of any form such as
a Smele upstanding pedestal formed of vandal resistant and
tamperproof material such as stainless steel. The input
terminals 11 may be located along roadways or footpaths or ‘I
15 alternatively may be located within a building such as in
the lobby of an hotel. The display means for the input
terminal 11 may be any suitable display device such as a
liquid cryétal display. (ILCD). ' . _
- The system of the invention thus enables a taxi
20 or other vehicle to be reserved automatically without the
need for telephone communications or the " need for a
switchboard operator to answer telephones. The system may'
be used in a simple manner merely by inserting a coin, note
or card into the input terminal. There is therefore no
25 necessity for a person to seek the use of a telephone for
reserving such a vehicle. |
Whilst the above has been given by way of
illustrative embodiment of the invention, all such
modifications and variations thereto as would be apparent
30 to persons skilled in the art are deemed to fall within the
broad scope and ambit of the invention as herein defined in

the appended claims.

. A
35 : . _
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-8- control circuit nay‘rﬁrr—aré”ﬁpérarron of tha,gran5ﬂ1ttEF~ﬁ£ans

wi.thin the i awobeisgin n tter medns suht _y CPERIATUISBoRS ¢

off a transceiver withi nﬂ mml (IJ I{mﬁm 15 The -txansh ’fér nmeans when
na

operat ed transmts a sig sctson at the service prov1 der' s base
termnal whi ch SeBll2 Iocat ed at the base station of a taxi conpany.

Upon the services p][ ovi deASréﬁbﬁ”enaiglﬁammgneyat&mgmak ﬁﬁ@mwﬂ:hevehlclesl,
transmtter neans an .i nput...t ernina ter .at .the J.m na
my cause a res%%h‘ge sgsgtrﬁi‘r cgnpr1ging D?I\/ﬁ’ﬁ?ﬁe erf“&“ﬁé"tr%ns‘?f sefi"%c

to the transceiimpubftémminapst adaptiedalto fheorpddict barsed t Ennanplurality of

i ndi cate thag t §O$P§§?|lgégin?%|cﬁltgopgea%c{h %e:u:?' V‘FR‘E‘? tekﬂiﬁé?ﬁ&h&&udﬁ@

thelnput tér dit a eln erm na
cause the i nputcuxremncyl orr gagd tacsephsandneans ; ahsmsmatmrqmeans adapted

to be actuated directly or indirectly upon valid receipt of
currency or a card by said acceptor means to transmit a
signal from said input terminal, said base terminal having

10 means for detecting directly or indirectly said signal
transmitted by said transmitter means and identifying the
geographical location of said input terminal, said base .
terminal further including means for transmitting
geographical information concerning said input terminal to

15 a said vehicle whereby said vehicle may identify said input
terminal.

2. A system according to Claim 1 wherein said
currency acceptor means of said input terminal comprises
20 means receiving coins, notes or tokens.

3. A system according to Claim 1 wherein said card
acceptor means of said input terminal comprises a card
reader mechanism for reading of credit or debit cards.
25
4. A system according to Claim 1 wherein said signal
transmitted by said transmitter means of a said input
terminal may be detected at said base terminal, said base
terminal being adapted to ident;i.fy' the geographical
30 location of said input terminal from said transmitted
"signal. '

5. A system according to Claim 4 wherein said input
~ terminal is adapted to receive a confirmation signal from
35 said base terminal upon detection and identification by

said base terminal of a signai transmitted from said input

terminal.

This Sheet Has Been Reilaced
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i dentification E;Bde:wﬁqhh@wgg gg ! status information. The
i dent i fy, ﬁfh de nmg=icae@Es| Se |! formati on concerning tl;}:enA g&phi cal
| ocation 0O e lnﬁUF=FeF#hﬁakx::4_ Ugon recei pt of this intormation, the:
service providers base termnal may cause the base terminal transmtter to
transmt &. confi rmaAis)ylstegn'abf:badingottm&liaiwwtveherabn Saidr aopufit by

the | nouiedisifidi! SRRl Vileak C2BE! [ Thallat £ Heddigh'e by ea8RHA | On

or booki ng termnal transmitter ransmt

a signal domul ierminal ebosaihi earfirpatioansignahe actlvat ed |nput

termnal and an identification nunber to the nobil e rece| vi ng equi pnent

and ass CI ted conmputer carried % t he veE;cLe Ia and nonitoring
H 2n

by the r of tHe SERFeMAGFIrength EH‘IO&A Bﬂgg FIE‘ EOU BRELD| n t he
case whersmjai ciaput cosrimimallelintloded idispemsindemeans raddiftednyo

dispense a identification ' ticket, ' token' or . other
identification means upon: receipt of said confirmation
signal. |

- 10 |
8. A system according to claim 7 wherein said
vehicle includes means for displaying information relating
to said dispensed identification means.

15 9. A system according to Claim 7 or Claim 8 wherein
said vehicle includes means for displaying the geographical -
location of said input terminal.

10. - A system according to Claim 9 wherein said input
20 terminal includes means for refunding inserted coin or
coins when the signal transmitted by the input terminal
transmitter means is not received at said base terminal or

acted upon within a prescribed time.

25 11. A remote signalling and identification system,
‘including a plurality of fixed input terminals, a base
terminal, each said input terminal including transmitter
means for transmitting an identification signal, said base
terminal including means for receiving and identifying said

30 input terminal from its transmitted identification signal
and for transmitting a confirmation signal upon receipt and
.identification of said identification signal, said input
terminal being adapted to issue: identification means upon

. receipt of a confirmation signal from said base terminal.

35 ' _ B

- 12. A remote signaliing ‘and identification system

according to Claim 11 where said base terminal is adapted
to tramsmit, upon receipt of an identification signal from

/ _ This Sheet Has Been Re laced
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-9- debit the card up naI recei ving the confirmation
si gnal . wd%ﬁ@oilhemllmml mu:'“l}lﬂ ecei ves confirmation ofpd18U95/00688
reservati on request, as-*transm tu rom t helZervi ce provi ders base
termnal, the escrow unjt within {he |nput termnal ,may. rel ease the
deposi ted coin #nf@if rwRAY% | RETRERRL; nér | ‘%'LR}FF%SSJ-‘AI‘%J&SF?%@( Bobiipgeunit

ticket di spenseghéBgb es@mr aictile ehipenay ial eshid ifApoti kwrignal
ticket to the user occur en a credit or debit card (if

used) is debi teﬁndTﬁﬁldl ﬁgﬂﬁf‘Lf'gF'ﬁ‘FﬁéP“nWaﬁﬁdl tional ly include visual

indicating means to indicate confirmation of the booking and to further

ol caSy od L85 ook |eRSLO0 SEASH 1AM, ST NGRSy SRk
i nclude visual 1hdicating neans such t sourcCe
according to Claim 12 where:.n said identification signal

transmitted by said input terminal comprises geographical
location information whereby the input terminal may be
identified.

10
14. A remote signalling and identification system
according to Claim 13 wherein said input terminals are
selectively actuated to transmit an identification signal

responsive to currency or card validation means.

15 - "”S’;ETHAS BEEN

20
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(54) Title: REMOTE SIGNALLING SYSTEM
(S7) Abstract

A reservatlon system (10) for use with taxis or other vehicles

(13) including a plurality of input terminals (14) located at different

geographical locations. A coin, note or card inserted into the input terminal (14) causes transmission of a signal to a base terminal (11)
which can identify the location of the input terminal (14). The base terminal (11) also transmits a signal to a taxi or other vehicle (13) in

the vicinity of the activated input terminal (14) to enable a person to

be collected from the terminai (14).
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-10-~" identifying *said - input termnal from its tranasm-tted._
identification signal and for transmitting a confirmati onasignads;- o
receipt and identification of said identification signals, said ?1p:  !
term nal being adapted to issue identification neans updmmpegejpifdh @qu
confirmation signal fromsaid base termnal,_ The ba§61teh&£ﬂégggg¥£ﬁ
al so transmt upon receipt of an identification signal froma said input
termnal, a further signal to GeiRftiE &i¢NaLIWNE S¥gTeM»d nobile unit may
identify said input termnal and said identification neans. The

i dentificati pachngeall Fhengm tted by the input termnal nmay conprise
geogr aphical |ocation informati on whereby the input termnal may be

i dentifi ed. ThEHISNFINVENT I9Marelatgs bbo a remote calling or signalling

syétem which has particular but not exclusive application to the

taxi or hire car industry or other mobile situations.
ﬁackg;ound Art

Taxis and hire cars are used in many situations and often
situations arise where ready access is not available to a

telephone to summon a taxi or hire car to a particular location

A,
o

for collecting persons. This situation may occur, either because
a public telephone is not available in a location where a taxi
or hire car is required or may occur in situations where
available public telephones are heavily used which may result in
a person waiting for a considerable period of time before a call
can be made to a taxi control station. Whilst taxis and hire
cars méy be available at taxi ranks, such ranks are not widely
provided -due to the traffic congestion which they cause.

International Patent ~ Application No. PCT/SE91/00800
é discloses a taxi calling method and system for connecting a
stationary subscriber apparatus to a mobile subscriber apparatus;
such as taxi carried telephone apparatus, through telephone
exchange. In this system, however, void communication is made
directly between a subscriber and the taxi vehicle which is
identified by a computer as being in the appropriate geographical
area relative to the iocation of the subscriber.

Japanese Patent Application No. 92295306 discloses a
automatic taxi call system wherein cable or radio transmitters

are arranged at predetermined locations and which when actuated,



*

selectively actuated to transnmt an identification signal_-upea="xF :ﬁff@gﬁﬁ
of a coin or other currency, credit or debit card, tokﬁqﬁgnﬁmﬁﬁﬁﬁitﬁh !
paynent by ot her suitable neans. The systems descri bed above gﬁggs
optionally include any nunber of fault detecting and cqeg&bmgqaﬂrﬁggim;;
as referred to bel ow A fatal fault,occurs when the-battFefi€S of the

nput termnal are flat in which case no’%ﬁeration Is possible. A fatal

fault al so QPGHLALENEEERPIGR! B5akCrh W B xi diSpatiel! ceherdl NarniBUsysten

cannot accept cOI NS as e coln c I's | amre A tatal fault also occurs

wher e ther erbgui®eEONPHE GRipudN Gt Wordelaptitinialy etdi apabded aheaxa ruobbe
of transm ssions fromthe input termnal have failed. No request wll be

accept ed untinffoihed ofiptheteabintransmissivnnframeongt dftbher boeatbendt the
base termnal. The input terminal transmtter may retry transm ssions

aut onat i cal Eprihey evssen ris«desonihed| in fhpareseRatRnpoieplication No.

59015339 where a user operates an address code signal transmitter
for receipt by a receiver in a taxi.

The abovementioned systems have a number of disadvantages.
In particular, the first two described systems require speech

input by a user or telephonist to enable identification of the

&5
o

M
LS

address of the user or identification of an available taxi. Each
of the above systems also have no means which enable the user to
‘ascertain that his or her call has been received or that a [free]
taxi is being dispatched for his or her service. Moreover, when _
a taxi allocated to a pérticgla; caller arrives thag-caller may
be displaced by a later caller. Furthermore, the present
available call systems do not satisfactorily prevent or inhibit
the use of the system by hoax callers.

Summary of the'Invention

The present invention aims to provide in one aspect a remote
g Y ' . .
7 calling or signalling system for use primarily but not

excluéively in the taxi or hire car industry which enables a taxi
or hire car to be readily called or summoned to a number of
geographical locations. The present invention in a further
aspect aims to provide a signalling system which may be used in
other paging or booking' applications. ‘Other objects and
advantages of the invention will become apparent from the
following descriptionf'

In _one aspect the present invention thus provides [in a



-11-~is available in an attenpt to conmunicate with the ba§g~LeLakaa£====””’
The input termnal may al so be interrogated to provide or 2#%§nggggﬁm1$HEET
provi de status reports which nay be as follows:- TICKETS L -

nunber of tickets left in the dispenser is belowthe thre$\e

TI CKETS EMPTY No nore tickets are avaiyl abl e but the t
oper ati onal .

L4, r&:&ﬁ@&..‘?i‘..

TI CKET DI SPENSER FAULT X fault has been detected in the

ticket di spepgeis bl (ledied aspect;1 a remote galling ox signalling system

"

for use fwith} in calling vehicles, said - system fsempr&s&ag}

.;nc;ugiﬁg a base terminalf,3} and a'plurallty of input terminals

[adapted—to—be rpositioned—in—a—plurality —of geographieal
locatiens, each tsaid] input terminal fineluding} having
{eaffeney—ef—eardq acceptor means for accegtlng gaxment 1] and

ftransmittery transmitting means Eadapted—%e—be—aetuated—d&rectly

ographica ocation of said input termina ay be identified,

said base terminal having [®me

indirectly said signal transmitted by said transmi T means and

receivi eans for recejving call signals from sai ralit
of input terminals and means for transmitting a neotification
signal _to one or more vehicles upon receipt of a call signal to

noti the or each driver o said one or more vehicles of a ¢

the or each driver said one or more vehicles.

comprise means receiving’ ¢ tes or tokens.  The card

acceptor means of the input terminal may comprise a car



be articket jam The input termnal may still be operational in -the event
of a ticket dispenser fault although subsequent transnissions t8 the '
vehicle wi.ll not include a valid ticket nunber. A non-valid tickat qw&@Qﬁgl
for exanple nmay conprise the code 00 indicated ticket dlspenSEr %

CASH BOX FULL The status of the cash hox which receives t he dep05|ted
coins is detected |nd|cat|ng that the cash box may be full and require

col lection. (NS sk Ao £ Qlal &maa&!é@iééiaéﬁé—meﬁ
jammed. The |nput terntnal ' hen go JLT node UPDATE e
termnal periodicai i slods i in_id ransvettakehatosmean

ayment at a later date. Thus it will be reciated that the

acceptor means may be adapted to receive payment by anv one or

moxe of such methods.
Advantageously, the guantum of payment required for

validation to proceed may be varied to inhibit hoax calli of

LAY
"-\';/.

vehicles or to for unrequired arrival of a vehicle at

particular input terminal - for examgle! the payment may egquate
- o _the normal flag fall fee of a taxi.
The {sigmallty] calling or signalling system of the present

invention has particular application [te} for use with current
taxi or hire car control computer systems involving mobile on-

board computers and visual display units and associated receivers

or transceivers. QTypically, in such conventional systems, a

telephone call by a person who requires a taxi or hire car is
&D received by a telephonist at a base station who is then able to
transmit to a taxi with the use of a keyboard the particular

address of the person requiring the vehicle which is displayed

on the visual display mmeans] unit. pHa—the—present—case,—the.
. 14 itted—byv_the 4 L4 £ . £ 4 inal
4nay-be-detected~] _In a Qregerreg form of the present invention

apted for use with such conventional systems, the call signa

transmitted by the transmitter means of gn‘lngut terminal is

received by a receiver at the base terminal and the information



term-nal within a predetermned period of time indicates failure

-12-

or possible vandalismof a termnal. The base term nal T&cetver__is

programmed to issue an alert on failure of an input ternihdF*”td:reportrrGW i
TAVPER ALARM A tanper alarmsignal will be generated where2ta ,gﬁtﬂg;&
has been detected in the coin chute or by ¢he coin validator. In “this ™/ &

i nst ance,

an operator alert is issued calling for imediate attention. The:

receiver uni {-eﬁi%%f a_%aga%ggti@&i W I°Yasl e&&?ﬁlﬁ]eext ;algﬁﬂataa FHLRBLE CrLsdde.

to security w

[

\L/

the location o
systems,—the-base-computer] aforementioned conventional system.

In_such form of the invention the computer 9oxr receiver may

register or identify, from the signal received, the geographical
location of the transmitter means which [transmits] transmitted
the signal [from—the—input—terminal-to] thereby (Hdentify -that-
terminald allowing identification of that terminal. PEreferably

the ase termina ogs th call and transmits information

relating to the input terminal to said one or more vehicles for

display of the geographical location of the relevant input

terminal on the visual display unit in said one or more vehicles.
The driver of the taxi or other vehicle may actuate his in-c

transceiver to transmit an acknowledament signal to indicate that
he has accepted the reservation and is proceeding to the relevant
input terminal. The acknowledgment signal may be received either
at the activated input terminal or at the base terminal and
transmitted to the input terminal and preferably acceptance of
a_reservation by a driver causes the call to be removed from the

.log of Eaitigg calls or flags it as having been attended.

The input terminal may include a yisual display [ee—imdicate—to—~
the—usexr,] unit or other device for indicating t he calle

fthat is the person who has actuated the terminalf,}) that the

" transmitted signal has been accepted by the base computer and/or

that a taxi or other hire vehicle has been directed to the

[ieea%iea—ei—%he& relevant input terminal (frem—whieh—the-signal»

may transmit a

is transmitted. To this end, the base te
confirmation signal eéceipt by the input terminal upon

and indentitification of the signal transmitted by an
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LOW BATTERY Battery voltage is dropping indicatin A%LLLEL
repl acement is necessary within a reasonabl e period ofjtine.. - CD' AINY
TRANSM SSI ON FAI LURES The term nal has encountereldi t 00 maEp =T
transnission failures in proportion to the nunber of slceessful 2 MAY ]997[;
transmssions. This may be due to an antegna problem OF : poor-pasi.tioning:
of the input termnal. Transmission failures or even retries ¢anm

be frust ragﬁ%g%ml_.la‘er and lead to vandalism  SELF-TEST A
self test will" be perfornmed automatically on power-up or reset/test. This
wi Il occur whenegpalefidirablgit ehy inputpitegmdnal [adsopsagidncpudedeinaludet

button |l ocated internally. The term' naI will self-test and automatically
transnmt andiBpanEingt mpanst jatiapteds igpease}rforudispensing sesdrkgt,

orocedure L] sause g 1211 g0t (possil Y rec) 9A,L0F L DRUL," T fabels

| caller [whi is—i i£4 G ing—RuN
which the driver of the vehicle may identify the particular
callerxr f6 whom he ha een reserved, for example b ein
pumbered. For this purpose, the [ticket—identification-such-as.
the—numbex} identifier as well as the geographical location of
the relevant input terminal may be displayed on the visual

display [earried—by—the—taxi—er—othexr} of the vehicle.

Rar N
! \

N

driver of the taxi or other vehicle being made aware of the

location of the [-identei_-f-ieq.] relevant input terminal as displayed
on his wvisual display unit may then proceed to that input
terminal [ﬁ%%h&-iée;r&f—ied-%eea%io&]. t6 collect the person who
activated the terminal and who can be identified by the ticket

{r) or other [didentification-means] jidentifier being held.

driver of the taxi or other vehicle may also >ttate his

The input terminal may also include means for refunding

[he] any inserted [eein-ex] coins or crediting fthe] a debit or
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i || umi nate. A successful test will result in the grdghi~—econkt

| ight illum nating. Furt her optional tests may “"f v-»“ W,,._,,; TLEST | '
-13- include tests of the ticket dispensing nechanism N[?E -
When a fatal fault has been detected, that is one which prei/ent DAY 1397-

booki ng reservation operation from bei ng coppl eted, the I Aput—terminalk ... !
will go into fault node disabling the coin rrechanism and illum nating a

red failure didiiit @ard'8n BRB! evbRE MR -t WilgnaRderahsfitféd i By Gshd finput
possi ble, a transmission to the base station of current status

i nf or mat i on.texXmiAEIS todrEMikbeéadN means is not received at the base terminal

or acted upon within a prescribed time.

The input. terminals may be arranged in any number of

selected areas and may if desired be of a free standing nature

cards or

other form-of currency]., The [transmitter] transmitting means

associated.with [€he] each input terminal preferably [transmits}

is adapted to transmit a signal over the digital cellular

ﬁi) network, however, if desired [#he—sigral—transmitter may transmit.

a—signal-over) othér forms of communication network such as the

analogue telephone network or alternatively [threugh} a satellite
communications network may be utilised.

In a normal operation, a fusexr] caller may insert a coin (or
card) into a receiving slot of the input terminal. Sensing
means, such as a light beam may be provided adjacent to the input
slot, the light beam being broken or intercepted, or the sensing
means being actuated, upon insertion of the card or coin.
Breaking or intercepting of the light beam, or actuation of the

ég sensing means may result in a signal being sent to-'a control
circuit within the terminal which activates in the case of coin
deposit, a coin validator circuit. If the coin is a valid coin,
~as detected by the coin validator circuit, it is accepted and
held in escrow. If the coin is invalid, it is rejected.
Similarly, in the case of a card reader, insertion of a debit or
credit card into the reader may be sensed by sensing means which
causes the card reader to read the card. '

Upon the coin being accepted, or the card being read, the



4

VWherever an input termnal apart fromin nornmnal operatlonl**TTansnlts-a-~;¢.
signal to the base termnal, it provides in addition to Lhe Foasdus: for

the transm ssion, additional information relating to its; burreng%g S@%Z
If the terminal is being vandalised, then the base terninal:ean tec ......
exanple how nuch is in the cash box. Thlségay be the | ast“fin&=tHe=+ nptit-——=
termnal is able to communi cate such information to the base station

before its f T t RR&

control pads('éBI%/\%i:irogl cr%gfuclgrrplﬁfal sé%ﬁané Eeloye}%ql@s%ﬁ?cgggﬁng ft??cl?‘fegr?ss
and perfor righDperdid ORfipAl aterwindl I er i@l triadswifttar adeans suitably
communi cation. Each control pad is self-powered and may include sixteen
character byamprisdese pa2® difspl dyanadeivem etttk dhead.npusudieramiggdt.r ol Thed
I s necessary when the front panel of the input termnal is _renoved or else
an | NTRUSI ONFpRISwi ten meassi when eperatrd faeansiifs o signal fehsatestion

personnel are qﬂ?'%?%%i@e %rov1der ‘s base terminal which may be located at

the base station of a taxi company.
Upon the services providers terminal receiving a signal from
‘the transmitter means of an input terminal, the computer at the

base terminal may cause a response signal, such as a DTMF tone,

o

to be transmitted back to the transceiver of the input terminal
from the base terminal to indicate that the base terminal is
ready to receive the [-input—terminals] information from the input
terminal. The control circuit at the input terminal then may
cause the input terminal transmitter means to transmit é unique
identification code followed by status information. The
identification code may comprise information concerning the
geographical location of the input terminal.

Upon receipt of this information, the service providers base

terminal may cause the base terminal transmitter to transmit a

e
«/

confirmation signal back to the input terminal for receipt by the
input terminal transceiver to confirm the receipt of the
reservation or Dbooking. The base terminal <transmitter
additionally may transmit a signal containing the geographical
location of the activated input terminal and an identification
number to the mobile receiving equipment and associated computer
carried by the vehicle for display and monitoring by the driver
of the vehicle who can then acknowledge the booking. In the case

where a credit card or debit card is used, the card reader may



v

suck control pads, enabling themto clear the cash box, refllr"“rhei~:r-.m -
tickets, test the input termnal functions and change paran?téﬁ CEMEs

114- When tickets are rel oaded, the operator may press ar rel oad 2 MM/ 1907
button on the operator control pad. This will informthe in "“1ern1nal

control circuit that there is a full conplegent of tickets. OptTo "Vﬁ—a:;_~
nunber may be keyed in before the reload Key is pressed to reset the input
termnal to @eBPECEHe Cdrd kiplon @ua‘oﬁhput term{iRS Jeeiingr %Béecaﬁflﬁﬁatlon
finalised with a "CLEARED' command fromthe operator control pad.

t hi s oper at i shghalnot

When the input terminal receives confirmation of the
reservation request, as transmitted from the service providers
base terminal, the escrow unit within the input terminal may
release the deposited coin into a receiving container, such as
a cash box and the ticket dispenser may be operated to dispense
a numbered or identifying ticket to the user. This will also
occur when a credit or debit card (if used) is debited. The

ii} input terminal may additionally include visual indicating means
to indicate confirmation of the booking and to further indicate
that the request is being acted upon. Such indicating means may
include visual indicating means such as a light source which is
illpminated to confirm the reservation of the vehicle.

If no confirmation signal is received by the input terminal,
the control circuit of the terminal may automatically re-initiate
the above procedure for a set number of times. If the repeated
calls are unsuccessful, the control circuit may cause the

§ customer’s coin or note to be refunded, or in the case of a debit

%g) or credit card eject the card.

The  input terminal may be powered by a portable power
supply, such as a battery or batteries which for example may be

' charged by solar charging means.

The present invention in a further aspect provides a remote
signalling and identification system, including a plurality of
fixed input terminals, a base terminal, each said input terminal
including transmitter means for transmitting an identification

signal, said base terminal including means for receiving and



perfrormed, the input terminal nmay |later on believe that the cash hox ivg=mz =
full causing the triggering of a fal se "CASH BOX FULL" transnlsSE?’“”‘ﬁ‘cF‘
A self-test may be performed automatically on battery change-aqve 6rhﬁMeﬁB7
requested to by the base term nal. Al possible tests may.-be performed-

and the result may be displayed on the opggator control pad. Part of t'he
self-test may include communicating with the base termnal to ensure that

the cel | ul arj aévt PEPHhgCONBRHU CatinpPit Neeweminkd WofkbMg aik t halrdAEMitted
tones or other eqU|vé?ent signal s "are bei ng generated and detected

correctly. identAfigpariatosigmpalt aatl Sobobtkamgmitaoingsta aforefri ryed teicin rgignal
dummy booking function. By inserting a coin the input term nal

initiate a dpAly 1RAsdRty and)ddantid igatiamhiad eadl W#%aﬁ£¥m4ﬂ$:
sent to the SerVICﬁﬁﬁhgé%%ghgﬁi Y tern1nal\ﬁlgo 1ggﬂéuﬁé%&gg¥lcatloﬁ}%é%ns
test and thatathdn te

upon receipt of a conflrmatlon signal from said base terminal.

The base terminal may also transmit upon receipt of an
identification signal from a said input terminal, a further
signal to a mobile unit whereby said mobile unit may identify
said input terminal and said identification means. The

{;f identification signal transmitted by the input terminal may
comprise geographical location information whereby the input
terminal may be identified. The input terminals may be
selectively actuated to transmit an identification signal upon
insertion of a coin or other currency, credit or debit card,
token or ticket or pavment by other suitable means;

The systems described above may aléo optionally include any
number of fault detecting and checking arrangements as referred
to below.

A fatal fault occurs when the batteries of the input

. terminal are flat in which case no operation is possible. A
fatal fault also occurs wherein coins are jammed. The input
terminal thus cannot accept coins as the coin.chute is jammed.

" A fatal fault also occurs where there is no communication network
available diagnosed when a number of transmissions from the input
terminal have failed. No request will be accepted until the
input terminal can communicate with the receiver of the base
teiminal. The input terminal transmitter may retry transmissions

automatically at pre-determined intervals for as long as power



on t-0o the base term nal equipment. Al other facets of thlS“'operatren T
however, will proceed normally and a ticket will be issued’ &ﬁJgﬂﬂéﬁgsﬁﬁtLT&

conpl etion. Being a dummy test, cash box totals are not updated CHAY igol
- 15- A further dummy booklng test may be transmitted to the .
operator's base terminal. Additional infqgrpyation may then be avai | able at

the base termnal regarding the dummy booking. Operators and nanufactures
may use th'51§U£$éiIKbIé)ﬂd¥§h1&%%em9€°ﬁb”€a&ﬁﬁﬂﬂd&ﬂe|w1t%thﬁObE§€0§erm1nal.

The above testing and fault indicating arrangenents are only exanples of
what may be proviuhé tihpulte teymitmlamiyaadseotbe interrogated to provide or
automatically provide status reports which may be as follows:-
TICKETS LOW |
The number of tickets left in the dispenser is below the
threshold required.
TICKETS EMPTY

No more tickets are available but the terminal is still

operational.

o/

2

TICKET DISPENSER FAULT
A fault has been detected in the ticket dispenser which may
be a ticket jam. The input terminal may still be operational in
the event of a ticket dispenser fault although subsequént
- transmissions to the vehicle will not include a valid ticket
number. A non-valid ticket number for example may comprise the
code 00 indicated ticket dispenser fault.
CASH BOX FULL
The status of the cash box which receives the deposited
coins is detected indicating that the cash box may be full and
ié) require collection.
COINS JAMMED
The coin receiving chute/validator may be jammed. The input
terminal will then go into FAULT mode.
UPDATE
The terminal periodically on a pre-determined basis will
transmit a status update to the receiver at the base terminal.
Failure to receive any kind of transmission from an input

terminal within a predetermined period of time indicates failure
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essenti al

to the operation of the systen1 The systen1nay'|ﬁemmdﬁ mn+g
or all of the arrangenents described and in various conblnatlonsf ﬁBE;e

||4

Description of the Draw ngs ~ In order that the invention:.may: be nore”
readily understood and put into practical effect, reference: Wik ==nows=be-

made to the
of the invention and wherein: - Fig

acconpanyi ng draw ngs whi ch Lh?gstrate a preferred enbodi nent
illustrates schematically a

renote si gnaht YosusiliaE vaerRNdshdokOat PErRILSEN Tna/wsé)rteﬂﬁdxal recdiivier
2 illustrates in block diagramform an input termnal for use in the

system -

Det 18 | mfbdameidPtionsfud it EHlwadi antfailure A e iiigputo temminal

drawings and firstly. to Fig. 1 there is illustrated a renote
cal I i ng/ si gred | ¥ep@¥eservati on system 10 according to the present
i nvention which is designed primarily

TAMPER

o

A tamper alarm signal will be generated where tampering has
been detected in the coin chute or by the coin validator. 1In
this instance, an operator alert is issued calling for immediate
attention. The receiver unit at the base station may elect to
transmit an automatic call to security with details of the
location of the alarm.

LOW BATTERY

Battery voltage is dropping indicating battery replacement
is necessary within a reasonable period of time.
TOO MANY TRANSMISSION FAILURES

The terminal has encountered too many transmission failures
in proportion to the number of successful transmissions. This
may be due to an antenna problem or poor positioning of the input
terminal. Transmission failures or even retries can be
frustrating to the caller and lead to vandalism.

SELF-TEST _

A self test will be performed automatically on power-up or
reset/test. This will occur whenever the battery is replaced or
an operator presses a test button located internally. The
terminal will self-test and automatically transmit an UPDATE
status to the base terminal. Failure in this testing procedure
will cause a“fail light (possibly red) on the input terminal to
illuminate. A successful "test will result in the green

confirmation light illuminating. Further optional tests may



L3 apnngn et

for-use by taxis or other sinmilar hire vehicles wherein a wa&{” base . T
termnal or station 11 which includes a base station conpdter 2 MAY R
associ ated transceiver 12 provides signals to taxis or other ¥eh cges "14007 E
whi ch have an on-board transceiver and associated conputer “for “aceepting.
signals fromthe base station conputer 12 to identify the
geogr aphi cal | ocation and ot her inf&?ﬁation concerning a person

obj ect to be . ol &St T : t el i nventi on,

i ncl udes a nu er %ts $'P the t%%?#n%ﬁsﬂ%ﬁv%égﬁeare publ i ¢ booki ng
termnal s aglgggg_igg_a nunmber of different geographical |ocations
and whi ch may 1 ncl ude a coin acceptor and/or card reader to initiate

operation of the When a fatal fault has been detected, that is one which
prevents the booking reservation operation from being completed,
the input terminal will go into fault mode disabling the coin
mechanism and illuminating a red failure light on the input"
terminal. Fault mode also initiates if possible, a transmission
to the base station of current status information.
STAT INFORMATI
ﬁ 3 Whenever an input terminal apart from in normal operation,
transmits a signal to the base terminal, it provides in addition
to the reasons for the transmission, additional information
relating to its current status. If the terminal is being
vandalised, then the base terminal can detect for example how
much is in the cash box. This may be the last time the input
terminal is able to communicate such information to the base
station before its failure.
The system may also include portable operator control pads
which may comprise hand held devices for accessing functions and
i) performing operations on an input terminal wvia - infra-red
communication. Each control pad is self-powered and may include
sixteen character by two line LCD display and' a numeric keypad.
Such a control pad is necessary when the front panel of the input
terminal is removed or else an INTRUSION ALERT is transmitted to
the base station. Only authorised personnel are equipped with
such control"pads, enabling them to clear the cash box, refilll
the tickets, test the inpﬁf terminal functions and change

parameters.



termnal 14. Wen for exanple a valid coin is inserted into the
input termnal 14 a signal is transmtted froma transn1tter
i nput term nal 14 through a nobile tel ephone network nfuﬁﬁgwbage i
termnal or station 11 where it is detected by a base FLACE erq&prﬁﬂ

receiver. The conputer 12 of +the t w@ nal 11 . a dges
recei pt of the signal and causes its assocl at ed Pr&nsnkkter‘to

transmt an acceﬁhéﬁcgiggg@st en?g$ Q? @etﬁﬂéKoperat or toq?gzgg éfEbiéﬁuﬂ

termnal 14 which causes an i i oh
addi tion, tBatbéscon!ehé 0BpELARGE CEoRErol pad. Callﬁ:B§ wim apspsimt €i5e 1nput

—*”’-phe

transmtter to transmt a nessage which is recei ved and di spl ayed by
t he on-boar termdpafléis afonttmIneaixmsiit that theréalibe af fad It avomplEmentchof
can then act upon the signal_ and advance to the activated term nal

14 for col | bé€ %hSc)f %wayrata mvaberemay e kevel HedreSereehe spptoad

free taxi

ified by th d the dri
the taxi upéﬁy 18 pre§%%% E?nﬁe?ﬂﬁ #ﬁ%e+€%??gﬁgﬂ£§%%§ t$¢%ﬁﬁ?$é} Verlgket
termnal 11 can .

Cash box clearance may be finalised with a "CLEARED" command
from the operator control pad. If this operation is hnot

performed, the input terminal may later on believe that the cash

[,
N/

box is full causing the triggering of a false "CASH BOX FULL"
transmission. -

A self-test may be performed automatically on battery
change-over or when requested to by the base terminal. All
possible tests may be performed and the result may be displayed
on the operator control pad. Part of the self-test may include
communicating with the base terminal to ensure that the cellular
or other communications network is working and that DTMF tones
or other equivalent signals are being generated and detected
correctly.

Q) An operator may test a booking request after selecting a
dummy booking function. By inserting a coin the input terminal
may initiate a dummy booking request to the vehicle although the
information sent to the service provider base terminal will
indicate that this is a test and that the request should not pass
on to the base terminal equipment. All other facets of this
operation, however, will proceed normally and a ticket will be
issued on successful completion. Being a dummy test, cash'box

totals are not updated.



send-an acknow edgnment signal back to the base terninalWTTfi

%

t er mi nal The person or object for collectionis i “¥9*$ﬂ“n’fo q“gr_
the issued ticket, the nunber or identification of "~ which ié Mﬁf J

di spl ayed on the taxi's on-board conputer visual di SpFay. o
As shown in Fig. 2, the input terninal 14 includes a coin =~

-17- slot 16 which may be arranged on the front panel 17 of the term nal
14 and which is cgn afht O fmmg! botifAt €&sd SmayA bedhetanshittedpttey dhe
is associated with the coin slot™16 to sense when coins or objects are

i nserted thepperatordiss Wadsd nedmimel . spraditndndir dnfornatfionhaaghjBun be
The photo-interrupter 19 is

£

O

available at the base terminal regarding the dummy booking.
Operators and manufactures may use this function to test the
booking terminal in the workshop.

The above testing and fault indicating arrangements are only
examples of what may be provided in the system and are not
essential to the operation of the system. The system may include -
only some or all of the arrangements described and in various
combinations.

Brief Description of the Drawings

In order that the invention may be more readily understood
and put into practical effect, reference will now be made to the
acgompanying drawings which illustrate a preferred embodiment of
the invention and wherein:-

Fig. 1 illustrates schematically a remote signally system
according to the present invention; and

Fig. 2 illustrates in block diagram form, an input terminal
for use in the system.

Detailed Description of the Embodiment
Referring to the drawings and firstly to Fig. 1 there is

illustrated a remote calling/signalling/reservation system 10

' according to the present invention which is designed primarily

for use by taxis or other similar hire vehicles wherein a taxi
base terminal or station 11 which includes a base station
computer and-.associated transceiver 12 provides signals to taxis
or other vehicles 13 which have an on-board transceiver and

associated computer for accepting signals from the base station



connected to the main controller 20 which initiates operation of the coin
validator 18 when the insertion of a coin or other obje f=£&=ﬁggecLed_b¥_~ﬁ
the photo-interrupter 19 can al so detect tanpering with .Mngphn:sLog%%gf—l
or sl ow objects or objects noving in the reverse directibn throughsifiejgs,
sl ot 16. VWhen the operation of the cggﬂ.validator 18- ks initiated,

pt

the coins are validated as being either act abl e i n whi-eh=ease . 1he:ﬁé£ﬁ§'

are directed S W uni & Of U c wherne | r i r

o a ref und GoRPARsTantr Sbl ity " PAST RS pnIeaT 160ub80d Brlt (NS
be al so assoghgbematilch dncEMEAP! hepeFdohO dufddtatio OPET abildectkd!.he The
controller 20. Upon a coin being validated by the validator 18, or a

card insertsgstemolOhefr e prasdid nhveasdorngl iidloluddse aaninmlert esf Rfput
initiates operation of a transceiver 24 which in this instance conprises a
digital cel | tpaminalspHdnevlzi-inhare publiiapbegking texrminads prgeagsst at a

control. The signa smtted by th
numbeg o% é{f¥grent geo&éaphgcal locations and which may include

a coin acceptor and/or card reader to initiate operation of the
terminal 14. When for example a valid coin is inserted into the
input terminal 14 a signal is transmitted from a transmitter in
the input terminal 14 through a mobile telephone network 15 to
the base terminal or station 11 where it is detected by a base
terminal receiver. The computer 12 of the terminal 11
acknowledges receipt of the signal and causes its associated
transmitter to transmit an acceptance code through the network
15 back to the input terminal 14 which causes an identification
ticket to issue. In addition, the base station computer 12
causes its associated transmitter to transmit a message which is
received and displayed by the on-board computer of the nearest
available free taxi 13 which can then act upon the signal and
advance to the activated terminal 14 for collection of a person
é) at that terminal. The nearest available free taxi- 13 can be
identified by the computer and the driver of the taxi upon
receiving the reservation message from the base terminal 11 can
send an acknowledgment signal back to the base terminal 11 or
input terminal 14. The person or object for collection is
identified by the issued ticket, the number or identification of
which is displayed on the taxi’s on-board computer wvisual
display.

As shown in Fig. 2, the input terminal 14 includes a coin



telsphone 25 over the nmobile network 15 is received by th#,baﬁﬁ'““rarrﬂ
11, causing the base station conputer and associated trapsceiver 12 to ”E&~ :
transnmit an acceptance code back to the terminal 14 whlch{upon meaewa ﬁ@/
the signal causes the escrow unit 21 to deposit coins |nt9~amcash box: 26+
or the card reader 23 to debit the insert card. In addition, a ficket
dlspenser 27 is actuated by the controlle’'20 to issue via a tlcket f eeder

- 18- %1%l’l:nbf € htl'c(ixkexﬂag b% 1}% ed %ﬂetkéorﬁzrmeganéf 17 of the

addltlonally |nclu es I'cons e icon
exanpl e by @ bERANTI4 MAE #hatha;isi 8BAhebERRSH faed:JlrrpmaIirtmﬁcef nmal A

transcei ver 25 has been detected at the base
photo-interrupter 19 is associated with the coin slot 16 to sense
when coins or objects are inserted therein to discriminate the
speed and direction of the object. The photo-interrqpter 19 is
connected to the main controller 20 which initiates operation of
the coin validétor 18 when the insertion of a coin or other
object is detected bylthe photo-interrupter 19 can also detect
tampering with the coin slot 16 or slow objects or objects moving
- in the reverse direction through the slot 16.

When the operation of the coin validator 18 is initiated,
the coins are validated as being either acceptable in which case
the coins are directed to an escrow unit 21 or unacceptable where
coins are directed to a refund unit 22 and refunded back to the
user. A card reader 23 may be also associated with the
controller 20 to initiate operation of the controller 20.

Upon awcoin being validated by -the validator 18, or a card
inserted into the reader 23 being read validly, the controller
20 initiates operation of a transceiver 24 which in this instance

{i) comprises a digital cellular telephone 25 which is adapted for
external processor control. The signal transmitted by the
telephone 25 over the mobile network 15 is received by the base
"station 11, causing the base station computer and associated
transceiver 12 to transmit an acceptance code back to the
terminal 14 which upon receipt of the signal causes the escrow
unit 21 to deposit coins into a cash box 26 or the card reader
23 to debit the inserted card. 1In addition, a ticket dispenser

27 is actuated by the controller 20 to issue via a ticket feeder
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terminal 11 and is being acted upon. The icon 30 may be I|it
LED to indicate failure of the call. The third icon 31 is
to the termnal 14 is required. The controller 20 suitg@bly cozprif 1997
a processor nodule and interface el ectronics which executes ujﬁsot/vva@s -
programin firmware. The controller 20 is jgyeferably powere g -batteryr
32. Certain paraneters are held in EPROM which is a nenory chip capable of
having its coptenis mpsdLed UndikeXOf twar ens oniged!. andrhe etfyomd pantlhe 17,
event of power |oss. The controller 20 also may be provided with an

infra-red coaddptiehably pindlRied docamabl28, d0nandr3hg e tieone2%iwhen| hit,

the manner described above by an operators console. Wi | st t he_neans

for transm t fongesagpdls bys apA@: rean i miag @Q@I%pﬁ%ﬂf@he’%mﬁk’“l’éﬁ:%aﬁgom

may al so be transmtted by other connunlcatlong)neana h as ragh

communi cat i ohBor tAFBLBAAY L TRRFRRAVREG L i2Snshash QB ﬁfl 1B altfn BFse

vehicles 13 ngmlnal 11 and is being acted upon. The icon 30 may be 1lit by

a further LED to indicate failure of the call. The third icon
31 is lit when service to the terminal 14 is required.

The controller 20 suitably comprises a processor module and
interface electronics which executes its software program in
firmware. The controller 20 is preferably powered by a battery
32. Certain parameters are held in EPROM which is a memory chip
‘capable of having its contents updated under software control and
retained in the event of power loss. The controller 20 also may
be provided with an infra-red communication port 33 to enable
moﬁitoring of the terminal in the manner described above by an
operators console.

Whilst the means for transmitting signals is preferably over
a telephone network, signals may also be transmitted by other

communications means, such as radio communications or microwave

L

communications. The geographical location of vehicles 13 may be
established from the base terminal 11 using satellite
communications such as global positioning systems (GPS). The
base terminal 11 thus is able to determine the vehicle 13 which
is closest to the activated input terminal 14.

In addition, whilst the system of the present invention is
particularly suited to the taxi and hire car industry for
collection of persons,'it may also be applied to other situations

where remote signalling is required. Other applications include



establ i shed fromthe base terminal 11 using satellite comuni cations such

as gl obal positioning systenms (GPS). The base term nal A1, thus abl #ot
deternmine the vehicle 13 which is closest to the activated" |np ﬁa
14. In addition, whilst the system of the present |nng1|on |s
particularly suited to the taxi and hire_ggr industry for:..collectian- ornﬂq:
persons, it may also be applied to other situations where renote

signal | i ng isplfsuticds @nhhatheippbugdétoby ipwtaale collection field where
-19- applications in the courier or parcel collection field where
col | ecti on @flbe¢tivmsofr antderles nExpogrephainl geegnapbisals locaddongy. is

required.

The input terminal 11 may be of any form éuch as a simple
upstanding pedestal formed of vandal resistant and tamper proof
material such as stainless steel. The input terminals 11 may be
located along roadways or footpaths or alternatively may be
located within a building such as in the lobby of a hotel. The

display means for the input terminal 11 may be any suitable

\/

display device such as a liquid crystal display (LCD).

The invention in the preferred.embodiment thus enables a
taxi or other vehicle to be reserved automatically without the
need for telephone communications or the need for a switchboard
operator to answer telephones. The system may be used in a
simpie manner merely by inserting a coin, note or card into the
iﬁput terminal. There is therefore no necessity for a person to
seek the use of a telephone for reserving such a vehicle.

Whilst the above has been given by way of illustrative

embodiment of the invention, all such modifications and

P
H ;
-/

variations thereto as would be apparent to persons skilled in the
art are deemed to fall within the broad scope and ambit of the

invention as herein defined in the appended claims.



The input termnal 11 may be of ar any forn1such a sinple upstanding
pedestal formed of vandal remstﬁ“{“ﬂ oof mat eri al such as.
stainless steel. The input term ocatedlq{qqg‘xnaﬂmays,p;;L
foot paths or alternatively may be" £ mnthln a bui Hdifig sUc¢h as™1'h th
| obby of a hotel. The display neans for t he | nput terminal, lf‘ﬁaMAbebaﬁy
suitable display device such as a liquid Cr¥ystal dlsplaym(L. """"""""""

i nvention ineéggggreferred enbodi ment thus enables a taxi or "ot her vehlcle
to be reserv omatically w thout the- need for tel ephone conmunications
or the need for a N rator_.to swer o] he_ syst

may be used |5h a s:%rrép'fe mann%19 Iry Sﬁ‘fnaﬁ‘g'éﬁq néfgaééglglfséno él' §P ﬁlﬁ@ng '
into the inpdh;beey! némeggrseeh.s ﬁ.@%af ansaw%%%ntma&orarﬁ %e&)i%é[IQty
seek the use of a tefephone reserving such a vehicle. | st the
above has beef @ghpat byrmenads, | éaclstirhity &ertrinadi H'&ﬁin@factdi@ptdw&ﬁéarm’l for

all such nodifications and
accepting payment and transmitting means for transmitting a call

signal to said base terminal upon validation of said payment,
said call signal having means whereby the geographical location
of said input terminal may be identified, said base terminal
having receiving means for receiving call signals from said
plurality of input terminals and means for transmitting a
notification signal to one or more vehicles upon receipt of a
. call signal to notify the or each driver of said one or more
vehicles of a call signal, said notification Signal including
means whereby the geographical location of the said input
terminal can be identified by the or each driver of the said one
or more vehicles.
2. A remote calling or signalling system accoxding to claim 1,
wherein said base terminal is adapted to transmit a confirmation
signal upon receipt of a call signal from an input terminal and
said input terminal iﬂéiudes means for receiﬁiﬁg said
confirmation signal. _
3. A remote calling or signalling system écéﬁrding to claim 2,
wherein the input terminal is adapted'to dispense an identifier
such as a ticket to the caller and said notification signal
includes means whereby the particular identifier issued can Se
recognised b;'the drive; of the called vehicle and the particular
caller for whom the veﬁicle has been called may be identified as

the holder of said identifier.

L3




variations thereto-as woul d be—apparent to persons skilled_in the art are
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vehi cl es,
term nal s,

deenmed to fall within the bro _ it of the in ﬁﬁbipﬂfﬁﬁvh%R&kQ
defined in the appended clainq Igm“ﬂﬁlﬂm l“ NS | cbaches T
al L

A renmote calling or

ing syst'em for use in pallidg MAY 1907

said systemincluding a base terminal and a pl utlabity.-0f . j nput-—..

each input term nal having accep2br- neans for accepting paynent

and transnitting means for transmitting a call signal to said base _
term nal updn valA demiohe cfaldding paységnallingdsyatemsaceerding bg adaim 1,

wher eby the geographical |location of said input termnal np
i dentified, létﬁlg"b’ dn

b%f selected

G chegkinng means for checking operati
functions of said input terminals, said checking means being
adapted to initiate transmission of a signal to said base
terminal upon failure of any said function.

5. A remote calling or signalling system according to claim 4,
wherein said signal initiated by said checking means is
indicative of a the function which has failed.

6. A remote calling or signalling system for use in calling
vehicles, said system including a base terminal and a plurality
of input terminals, each input terminal having acceptor means for
accepting payment and. transmitting means for transmitting a call
signal to said base terminal upon validation of said payment,
said call signal having means whereby the geographical location
of said input terminal may be identified, said base terminal
having receiving means for receiving call signals from said
plurality of input terminals and means for transmitting a
notification signal to one or more vehicles upon receipt of a
call signal to notify the or each driver of said one or more
vehicles of a call signal, said notification signai including
means whereby the geographicai location of the said input
terminal can be identified by the or each driver of the said one
or more vehicles, said input terminal being adapted to dispense
an identifier such as a ticket to the caller.

7. A remote calling or signalling system according to claim 6,

wherein said notification signal ipcludes means whereby the,

particular identifier issued can be recognised by the driver of

ﬁ AMENDED  SHEET |

the cal}ed vehicle.
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having receiving nmeans for receiving eal—signatsfromsaid plurality of
i nput terminals and neans for transmtt on sig aL, 10 onew ‘ﬁ
nore vehi cl es upon receipt of a call ig uﬂi'&‘ 'l! m‘ he off each HE‘-T
of said one or nore vehicles of a caII i ficgt qn Si 3a AY 1997

i ncludi ng mneans whereby the geographi cal Iocatl on of the sa e ]
termnal can be identified by the or each driver of the said one “hore
vehicles. 2. Arenote calling or signalling systemaccording to cIa|n11,
wherein said base termnal is adapted to ts@asmait a confirmation signal

upon receipt of a call signal froman input termnal and said input

term nal i ncg udesaneansté OfalBhRy O G ivial 1ingnEystain abcoirdialy to3clait 7,
renote calling or signalling systemaccording to claim2, wherein the

i nput term netersimdspiddnovifisptien aighdéntahses 1ntﬁolzrma$mnt reletting to

the caller and said notification signal .
said identifier to be displayed on the screen of an inboard

computer in the called vehicle.

Pl
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I ncl udes neans whereby the particular identifier issued can be reEBQﬂL§ed
by the driver of the called vehicle and the particular caller for mhonT%he

vehi cl e has been called my be identified as the holder of said
i dentifier.

calling or

means for .checking operation of selected 2¥unctions of s

term nal s,

signal to sara

| 21 - pee A ARk o per |
signalling systemaccording to claim1, |ncI£d|ng cRe p91 g7

| el NP GL
_fransni-ssion
pon failure of any said function. 5. A

neans being adapted to initiat
A-Al-l‘-. ﬁ}‘l!a

renote calling or signal ling system accgpgderRficgo claim4, wherein said
signal initiated by said checking neans IS

A remote calling or signalling system for use in calling
vehicles, the system including a base terminal and a plurality
of input terminals,_each input terminal having a coin or card
mechanism acceptor means for accepting payment and a transmitter
for transmitting a call signal to the base terminal upon
validation of payment, the call signal being adapted to indicate
the geographical location of the input terminal, the base
terminal having a receiver for réceiving call signals from the
input terminals and a transmitter for transmitting a notification
signal to one or more vehicles upon receipt of a call signal to
notify the drivers of the vehicles of a call signal, the
notification signal being adapted to indicate the geographical
location of the particular input terminal from which a call
signal emanates so thaf it can be identified by the drivers of

the vehicles.
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“indicative of a the function which has failed. 6. A renmpte calling or
S|gnalllnqﬁé$ag for use in calling vehicles, said systempoirdusdioosssa
base ter a plurality of input terminals, each input term na
“havi ng acceptor neans for accepting yment and transmtting nmeans for
transmitting a call signal to said Bzge term nal upon validation of said
paynment, said call signal having neans whereby the geographical |ocation
of said input termnal nay be identified, said base term nal- having
receiving neans for receiving call signals fromsaid plurality of input
termnals and means for transmtting.a notification signal to one or nore
vehi cl es upon receipt of a call signal to notify the or each driver of
said one or nore vehicles of a call signal, said notification signa
including nmeans whereby the geographlcalmlocatlon of the said input

term nal can be identified by the or each3 aélverJﬂ;ilﬁLﬁﬁuﬂ one -or nore

vehi cl es, said input term nal being adapt§ to dijspegs
g3 ;
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an identifier such as a ticket to the caller. 7. ‘Arenote calling or

si gnal | i ng wg9kgsgagaccording to claimé6,
f.ncl udes neans whereby the

by the driver of

the call ed vehicle.

wherein said notification signal :
identifier to be displayed on the screen of an inboard

call ed vehicl e.
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FIG. 2

- 22 - 8 Arenmote calling or signalling sy, m according to claim7,
causes i nfor ion relating to said
conputer in the
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wherein said notifi ‘i’@l‘/ﬁkﬁb&ﬁa'

particular identifier issued can be recogni sed
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