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System for establishing automatic access to a f 3 o 6 |
fuel pump comprising at least one decentral control ’ § (
unit (3), said control unit (3) comprising means T
which regulate the fuel pumps (7) associated with
a service station, and a central control unit (2), at Vs 4 ﬂmmg

least one of the control units (2, 3) comprising
means which are activated by wireless signals
transmitted from a mobile telephone, said means
comprising central means for the linking together
of a first unique code (B) belonging to the mobile
telephone (1) with the identification number of the
same telephone, and the linking together of number
and/or code (B) with the data lying in the unit, and
that the decentral control unit comprises decentral
means for the linking together of a second code
(C), which is unique for the fuel pump and
which is entered via the telephone, with the status
associated with the pump, and which are activated
by the wireless signals transmitted from the mobile
telephone. There is hereby achieved a system
with extra great security, and the system does
not require the installation of card units at each
individual station. The delivery and production of
cards is also avoided.
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The invention concerns a system for establishing automatic access to fuel
pumps comprising a decentral control unit, said controi unit comprising means
which regulate the fuel pumps associated with a service station, and a central
control unit and method for the filling up of a vehicle with fuel comprising the

entering of a second code for the activation of a fuel pump.

In the filling-up of vehicles with fuel, the system used at present is one whereby
access to the fuel pump is established by use of a card and the entering of a
code, and where payment takes place via the card's account and owner. Among
other things, the method and the system suffers the disadvantage that the card
is continuously subject to wear, which means that this must be replaced to the
inconvenience of both the user and the fuel company. Moreover, the system ne-
cessitates the installation of keypad/scanning units at each individual station in
order for the cards to be scanned. In addition, the user is required to enter data
at said keypad units and must then carry out the filling-up from the pump itself,
which especially at larger stations results in extra consumption of the user's time.

Such a system is known for example from US-A-4,395,627.

From WO0-9319004 there is known a system for the filling up of cars with fuel,
and where the car itself comprises means of communication, for example in the
form of units coupled to a pedal, or a dedicated keyboard built into the car itself,
and also where the service stations are provided with the receiver unit, for ex-
ample in the form of a camera and a robot for the servicing of the car. Such a
system is very advanced and also extremely expensive to establish for both the
car owner as well as the individual service station, in that the system demands
that each individual car has a unique communication unit which can find applica-

tion in relation to those units which happen to exist at the service station itself.
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The system makes it possible to activate the service station from inside the car
itself, and to carry out a filling-up with fuel. The system does not provide the
possibility of activation before arrival at the service station itself and, as men-

tioned above, it is a particularly advanced and very costly system.

It is the object of the invention to provide a system which is not encumbered with

the disadvantages of the known systems.

By providing a system as discussed in the introduction, and where at least one
of the control units comprises means which are activated by the wireless signals
transmitted from a mobile telephone, said means comprising central means for
the linking together of a first unique code (B) associated with the mobile tele-
phone with the indentification number of the same telephone, and the linking
together of number and/or code (B) with the data lying in the unit, and where the
decentral control unit comprises decentral means for linking a code which is
unique for the fuel pump and a code (C) entered via the telephone with the
status associated with the pump, and which are activated by the wireless signals
transmitted from a mobile telephone, a very high degree of security is achieved
in the use of the system, where the user is identified with 100% security, and
where the use of cards at the individual service stations is avoided, while at the
same time the necessity is also avoided of having to establish key-
board/scanning units at each individual service station for receipt of the card and
the maintaining of other special mechanical aids. At the same time, the produc-
tion and delivery of cards is also avoided, and thus the above-mentioned
problem of wear on the cards does not exist. The system is very user-friendly
and time-saving for the user, in that some of the data keying-in operations can

take place before the user reaches the service station.

The way in which the system works, for example, is that the user drives to the

service station and selects a fuel pump at which to fill up. The user then reads
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the unique number from the pump and enters this number on his mobile tele-
phone, and the pump is made available after access to the system has been
established. It is possible for the user, if he is in his car on the way to the service
station, to activate his user status, so that when he reaches the station it is
necessary only to enter the unique data for the pump/station. Moreover, a high
degree of security is achieved in the system, in that most mobile telephones
have a PIN code which must be entered before access can at all be gained to
the telephone. Access to the system is achieved by entering a general code
which is the entry key to the central control unit, this code being the same for all
users. Thereafter, the user then enters his own specific first code, which is re-
lated to the telephone's identification number, which at present is the call num-
ber. As mentioned, there is hereby achieved great security in the system, in that

here a validation is effected.

The validation is effected by the system examining whether the customer is
known and hereafter whether the customer is on the blocking list. If the customer
is known and is not on the blocking list, he can be validated positive. The exami-
nation of whether a customer is known takes place by comparing two parame-
ters. 1: The customer's telephone number and 2: the customer's first unique
code. In that the customer rings to a Main Computer Voice Response System
(MCVRS), the customer's telephone number is automatically transferred to the
MCVRS. This automatic transfer of the telephone number can not be falsified.
MCVRS asks the customer to enter his first unique code. The customer enters
his first unique code on his mobile telephone. This entry is picked up by MCVRS
via the sound tones of the mobile telephone keys. In a database in the main
computer there is a table of telephone numbers with associated first unique
codes and further identification of the customer (account number, name, address
etc.). If the customer's telephone number and first unique code are found in the
table, the customer is known. The main computer then examines whether the

customer is to be found on the blocking list, which similarly lies in the main com-
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puter's database. If this is not the case, the customer is validated positive. If the
customer is found on the blocking list, he is validated negative. If the customer's
telephone number is not in the telephone number table, he is validated negative.
If the first unique code does not maich with the telephone number, the customer
is validated negative. In this case the MCVRS requests that a new first unique

code be entered.

Alternatively, the validation can take place decentrally at the station's computer -
the decentral control unit. If this solution is selected, the main computer - the
central control unit - transmits the relevant data (telephone number, first unique
code) via, e.g. the telephone network or other connection to the station's com-
puter. The database containing the telephone number table, first unique code
table and blocking list will then exist on the station's computer, and it is here that

the examination takes place.

The second code is a specific identification number for the selected pump, com-
prising an X number of digits for the identification of the station, and a Y number

of digits for the identification of the pump at the station.

The first unique code thus gives rise to a double system check, in that the se-
lected code must be correct in relation to the telephone number of the telephone
before a delivery of fuel can take place. The second code controls the extent to
which a pump can be used, and which control unit is placed at the selected sta-
tion. After the user has finished filling up, the data - including the amount of fuel
and the price - will be registered in the central control unit via the decentral con-
trol unit, and the relevant amount will thus be recorded in the customer's ac-

count.

By providing a system according to the invention and as further disclosed in

claim 2, it is achieved that a customer validation can be effected locally, which
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for example is relevant in connection with installations for haulage contractors.

By providing a system according to the invention and as further disclosed in
claim 3, access is the same for all users and thus only a single central control

unit is required.

By providing a system according to the invention and as further disclosed in
claim 4 and 5, an expedient form of implementation is achieved for the estab-

lishing of a system according to the invention.

By providing a system according to the invention and as further disclosed in
claim 6, the possibility is provided of being able to service the customer with data
concerning, for example, fuel consumption over a given period and, if the user
provides the system with data concerning his odometer, also information con-
cerning fuel consumption as a function of the number of kilometres or miles
which have been driven. If the user avails himself of such a possibility, it will also
be possible for the central unit to calculate and to inform the user when the next
service inspection will be necessary, and when there will be need for an oil
check etc. The system is thus an interactive system, in that the information can
be provided either by mail or via a message back over the telephone network. it
is envisaged that use is preferably made of the GSM network, in that this is very
difficult to break into, which as mentioned is important in a system which is to

have optimum security.

The invention also concerns a method of filling-up of a vehicle with fuel, and as
further disclosed in claim 7 and 8. It is hereby possible for a customer to activate
his account before he reaches the service station, said activation taking place in
the car, and whereby the user can key-in the code provided on the pump without

having to move to automats other than precisely that pump at which he tanks up.
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The pump is made available from the customer's car, which means that during
unfavourable weather conditions the customer can remain as long as possible in

the warm car.

The invention will now be described in more detail with reference to the drawing,

where

fig. 1 shows the individual components and parts of the system, and

fig. 2 shows a routing diagram for the method.

The system comprises a wireless signal transmitter 1, preferably a mobile tele-
phone of the GSM type. This is chosen because the GSM network is a network
which is practically speaking impossible to break into. The system also com-
prises a central control unit 2, said control unit comprising a computer, for exam-
ple of the Pentium type, and which has a display and a code reader and a
memory for storing and processing of data. It is envisaged that the central con-
trol unit will control all of the decentral units 3 which may be instalied at the indi-
vidual service stations around the country. The central control unit can be looked
upon as being the brain of the system from which everything is co-ordinated, and
which makes it possible for the customers, regardless of where in the country

they may be situated, to carry out a filling-up of their vehicles.

On this computer there is installed a voice response system (MCVRS Main Com-
puter Voice Response System) which answers the call and communicates with
the customer. The system enables telephonic coommunication to take place
between a user and a computer. The communication takes place by the com-
puter repeating spoken sentences as speech. The user communicates either via
speech or by using the telephone pushbuttons. Broadly speaking, the voice

response system can be compared with an advanced telephone answering de-
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vice which makes 2-way communication possible.

In principle, the voice response system is made up of various hardware and soft-
ware. The hardware, which is installed on a standard computer, comprises a
plug-in board which enables communication to take place via the telephone. The
special feature compared with the more tfraditional modem connections is that
the plug-in board can often handle more telephone connections and herewith
more users simultaneously. Moreover, the plug-in board has a sound-reproduc-
tion part for repeating speech. The software part of the voice response system
contains the spoken-in messages and handles all of the information which is ex-

changed between the user and the computer.

An alternative could be that instead of being installed on the main computer, the
VRS is installed on the service station computer 3. This will mean that the cus-
tomer must make a call directly to the relevant service station computer 3. This is
a realistic alternative, but it will require that the customer knows the telephone

numbers of all the service stations' voice response systems.

As mentioned, the decentral unit 3 is preferably installed out at the service sta-
tions themselves, and where the decentral unit controls the individual pumps, i.e.
whether or not it is possible for the customer to activate the selected pump, in
that the decentral unit checks whether or not the pump is free and whether there
is fuel remaining in the underground tank 8 to which the pump is connected. The
decentral unit 3 typically comprises a computer, though of a less powerful type
than that required for the centrai control unit, and has an interface connection

with the pumps in accordance with normal standards.

The connection between the central control unit and the decentral control unit 3
consists of an interface 4, and where the means typically comprise analogue or

digital permanent net connections. The interface 5 between the decentral unit 3
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and the pumps 7 is, as mentioned, of standard type. The individual pumps 7 are
connected to the underground tanks 8 and function in accordance with the

known principles.

The system could be configured as follows:

A central unit consisting of a standard PC with Intel Pentium processor. In the
PC there is mounted a telephone card of the Retorex type, with the possibility of
4 ingoing lines. The PC's control system is Windows 95 with driver and voice
response system software for the Retorex module. There is also installed a
standard programme for the control and surveillance of all service stations. The
programme is extended with the functions required for the handling of the GSM

calls.

The service stations are controlied and supervised by a specially-designed com-
puter system (decentral units) based on an Intel 186 processor. The software at
the service stations is similarly specially-designed for the control and surveil-
lance of, for example, 16 pumps and 8 payment units. This software is extended

to handle functions in connection with GSM concepts.

The actual method for the activation of the system is illustrated in fig. 2. The
user, who thus has a GSM telephone, enters his PIN code, which is unique for
the relevant telephone and known only by the user. Access is hereby obtained to
the GSM network. The user then enters a general code A, this code A providing
access to the system as a whole. The user then enters a first code B, which is
unique for the user and thus provides access to the system only if this user code
has been established in the system. The code provides access to the databank,
which will either accept or reject the relevant code. This depends on the valida-
tion mentioned earlier, and which involves a linking-together of the code B and

the identication number of the telephone. Providing that this is accepted, the
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user has activated the system and can now select the service station. The ad-
vantage is thus that all of these data entries can take place whenever desired by

the customer.

When the customer reaches the relevant service station, he/she will enter a
second code C, this second code C being a unique code for the relevant station.
This code consists of some XX data which indicates the selected station. A sta-
tion in one part of the country will thus have one unique code, while a station in
another part of the country will have another unique code. The last digits indicate
the pump at the relevant station. By having a code of this type it is hereby en-
sured that any pump can be identified with 100% security. This code is checked
in the decentral control unit and, providing that the pump is free and that there is
fuel at disposal, this will thus make the pump available for use. If there is no fuel
at disposal, or the relevant pump is already being used or the user has entered
an incorrect code, he/she will be rejected and a new second code must be en-
tered. As soon as this is accepted, the user can begin filling up and the data
which arise in connection with this filling will go back to the databank in the de-
central contro!l unit for storage. Moreover, the data can be transported from the
decentral control unit to the central control unit for storage, and where various

calculations can be made.

In the event of the user entering data such as his/her mileage reading or kilome-
tre reading, he/she will be able to ask for other service facilities such as calcula-
tions concerning fuel economy, the time at which an oil change will be required,
or the time at which a minor or major service inspection should be carried out.
The user can be provided with this information via ordinary postal services, but
can also be provided over a wireless telephone network to the SMS system,

which is a facility coupled with most GSM telephones.

It is envisaged that use of the system will not be limited to ordinary service sta-
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tions, but will also be able to be used at plants at larger haulage contractors and

other fuel tank installations.
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CLAIMS

1.  System for establishing automatic access to fuel pumps comprising at least
one decentral control unit (3), said control unit (3) comprising means which
regulate the fuel pumps (7) associated with a service station, and a central con-
trolunit (2),characterized inthat at least one of the control units (2,3)
comprises means which are activated by the wireless signals transmitted from a
mobile telephone, said means comprising central means for the linking together
of a first unique code (B) associated with the mobile telephone with the identifi-
cation number of the same telephone, and the linking together of number and/or
code (B) with the data lying in the unit, and in that the decentral control unit
comprises decentral means for linking a code which is unique for the fuel pump
and a code (C) entered via the telephone with the status associated with the
pump, and which are activated by the wireless signals transmitted from a mobile

telephone (1).

2. System accordingtoclaim1,characterized inthatthe central (2)
and the decentral (3) control units constitute a total and physically integrated

system.

3. System accordingtoclaimior2 characterized inthataccess to

the system is established by means of a code which is general for all users.

4. System according to any of the foregoing claims,characterized in
that the central means (2) comprise a computer unit with storage and control

units and communication hardware.

5. System according to any of the foregoing claims,characterized in
that the decentral means (3) comprise a computer unit with storage and control

units and communication hardware.
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6. System according to any of the foregoing claims,characterized in
that with each first unique code (B) and telephone identification number there is
associated a databank which comprises means for the collection and processing

of the new data received during the filling up of a vehicle.

7. Method for the filling up of a vehicle with fuel comprising the entering of a

second code for the activation of a fuel pump,characterized inthat

before the second code is entered, a general code for the control unit is entered

foliowed by a first unique code,

the entering of the codes takes place from a mobile and wireless telephone,

a wireless signal is transmitted, said signal activating the contro! unit,

the control unit links the first unique code together with the data for this code

stored in the control unit.

8. Method accordingtoclaim8,characterized inthatthe second code
is entered via the mobile telephone and after the first code, said second code

activating the decentral unit associated with the fuel pump.
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