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(54) A fuel dispensing unit for refueling a vehicle

(57) A fuel dispensing unit (1) comprising a nozzle
(3) for dispensing fuel, said nozzle (3) comprising a mag-
net means (6), a nozzle boot (4) adapted to hold said
nozzle (3), said nozzle boot (4) comprising a sensor
means (7) adapted to detect said magnet means (6), and
a control unit (5) connected to said sensor means (7) and
adapted to receive information from said sensor means
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Description

Technical field

[0001] The field of the invention generally relates to a
fuel dispensing unit comprising a nozzle for dispensing
fuel, a nozzle boot adapted to hold said nozzle, and a
control unit.

Background art

[0002] Various techniques are available on the market
to protect fuel dispensing units in case of burglary and
other tampering for the purpose of steeling fuel. An ex-
ample of such a technique is an anti-theft system with
some kind of tamper/damage-detecting sensor, which
breaks a switch, which thus gives or breaks a signal be-
tween the fuel dispensing unit and a central unit which
then loses contact with the fuel dispensing unit. The loss
of this contact initiates some kind of alarm and inactivates
the fuel dispensing unit, which serves to prevent use of
the fuel dispensing unit. Inactivation involves, for in-
stance, setting a logic variable in the control system of
the pump at a certain value so that that pumping is not
allowed or, in a mechanical control system, activating a
mechanical stop which physically prevents pumping.
[0003] A drawback of the above-described anti-theft
system is that it can relatively easily be tampered with
so as to allow theft of fuel. By existing components being
bypassed, joined with tape, broken to pieces or replaced
with other components, the fuel dispensing unit can be
started so that theft of fuel can take place. A further prob-
lem is that the system can be tampered with so as to be
reset and thus not indicate that undue use has been
made.

Summary of the invention

[0004] Embodiments of the invention include a fuel dis-
pensing unit comprising a nozzle for dispensing fuel, a
nozzle boot adapted to hold said nozzle, and a control
unit.
[0005] Such embodiments generally aim at providing
a fuel dispensing unit with an improved anti-theft system
in relation to prior art, which is easily mounted and makes
unlawful pumping of fuel difficult.
[0006] In one embodiment, a fuel dispensing unit com-
prising a nozzle for dispensing fuel, said nozzle compris-
ing a magnet means, a nozzle boot adapted to hold said
nozzle, said nozzle boot comprising a sensor means
adapted to detect said magnet means, and a control unit
connected to said sensor means and adapted to receive
information from said sensor means. The fuel dispensing
unit is characterized in that said control unit is adapted
to shift said fuel dispensing unit between a pumping state
and a non-pumping state based on said information from
said sensor means. When the fuel dispensing unit has
been used to refuel a motor vehicle the nozzle is placed

back in the nozzle boot. The sensor means provided in
the nozzle boot will detect the magnet means in the noz-
zle send that information to the control unit which in turn
will turn off the pump of the fuel dispensing unit, thereby
place said fuel dispensing unit in a non-pumping state.
This is advantageous in that as soon as the refueling
process is completed the fuel dispensing unit will be
placed in a non-pumping state preventing manipulation
of the fuel dispensing unit.
[0007] The control unit may be adapted to place said
fuel dispensing unit in an alarm state if said information
does not correspond to a preset information. The alarm
state may comprise shifting said fuel dispensing unit to
a non-pumping state, and optionally at least one of
sounding an alarm, preventing a shift to pumping state
and sending an alarm message. This is advantageous
in that if the control unit detects that the information re-
ceived from the sensor means does not correspond to a
preset information the fuel dispensing unit will be shut
down. Manipulation of the fuel dispensing unit when in
the alarm state will not be possible.
[0008] The magnet means may comprise a first and a
second magnet element and the sensor means may com-
prise a sensor element, said sensor element being adapt-
ed to detect said first and second magnet elements and
said control unit being adapted to receive information
from said sensor element. The control unit may be adapt-
ed to place said fuel dispensing unit in an alarm state
when receiving information from said sensor element
stating that only one of said first and second magnet el-
ements has been detected by the sensor element within
a predetermined time period. In this embodiment, when
the nozzle is placed back in the nozzle boot, the sensor
element provided in the nozzle boot will first detect the
first magnet element provided in the nozzle and thereaf-
ter detect the second magnet element provided in the
nozzle within said predetermined time period. If both
magnet elements are detected, within said predeter-
mined time period, that information will be sent to the
control unit which in turn will place said fuel dispensing
unit in a non-pumping state. If, however, only one of the
first and second magnet elements has been detected by
the sensor element within a predetermined time period
the fuel dispensing unit will be placed in an alarm state.
This makes the arrangement extremely hard to manipu-
late. A potential thief must know in advance which com-
ponents are included in the arrangement and how they
are placed to be able to manipulate the arrangement. In
addition, the system is effective, cheap and easy to im-
plement.
[0009] The magnet means may comprise a magnet el-
ement and the sensor means may comprise a first and
a second sensor element, said first and second sensor
elements being adapted to detect said magnet element
and said control unit being adapted to receive information
from said first and second sensor elements. The control
unit may be adapted to place said fuel dispensing unit in
an alarm state when receiving information from said first
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and second sensor elements stating that that only one
of said sensor elements has detected said magnet ele-
ment within a predetermined time period. In this embod-
iment, when the nozzle is placed back in the nozzle boot,
the first sensor element provided in the nozzle boot will
first detect the magnet element provided in the nozzle
and thereafter the second sensor element will detect the
magnet element provided in the nozzle, within said pre-
determined time period. If the magnet element is detect-
ed by both the first and second sensor element, within
said predetermined time period, that information will be
sent to the control unit which in turn will place said fuel
dispensing unit in a non-pumping state. If, however, one
of said first and second sensor elements has detected
said magnet element within a predetermined time period
the fuel dispensing unit will be placed the fuel dispensing
unit will be placed in an alarm state. The same advan-
tages as presented for the earlier described embodi-
ments also apply for this embodiment.
[0010] The magnet means may comprise a first and a
second magnet element and the sensor means may com-
prise a first and a second sensor element, said first sen-
sor element being adapted to detect said first magnet
element, said second sensor element being adapted to
detect said second magnet element, and said control unit
being adapted to receive information from said first and
second sensor elements. The control unit may be adapt-
ed to place said fuel dispensing unit in an alarm state
when receiving information from said first and second
sensor elements stating that only one of said first magnet
element and second magnet element has been detected
within a predetermined time period. In this embodiment,
when the nozzle is placed back in the nozzle boot, the
first sensor element provided in the nozzle boot will detect
the first magnet element provided in the nozzle and there-
after the second sensor element will detect the second
magnet element provided in the nozzle, within said pre-
determined time period. If the first magnet element is
detected by the first sensor element and the second mag-
net element is detected by the second sensor element,
within said predetermined time period, that information
will be sent to the control unit which in turn will place said
fuel dispensing unit in a non-pumping state. If, however,
only one of said first magnet element and second magnet
element has been detected by the sensor elements, with-
in a predetermined time period, the fuel dispensing unit
will be placed in an alarm state. The same advantages
as presented for the earlier described embodiments also
apply for this embodiment.
[0011] The magnet means may comprise a first, a sec-
ond and a third magnet element and the sensor means
may comprise a sensor element, said sensor element
being adapted to detect said first, second and third mag-
net elements and said control unit being adapted to re-
ceive information from said sensor element. The control
unit may be adapted to place said fuel dispensing unit in
an alarm state when receiving information from said sen-
sor element stating that only one or two of said first, sec-

ond and third magnet elements has been detected by
the sensor element within a predetermined time period.
In this embodiment, when the nozzle is placed back in
the nozzle boot, the sensor element provided in the noz-
zle boot will detect the first, second and third magnet
elements provided in the nozzle, in a subsequent order,
within said predetermined time period. If all of the magnet
elements are detected by the sensor element in a correct
order, within said predetermined time period, that infor-
mation will be sent to the control unit which in turn will
place said fuel dispensing unit in a non-pumping state.
If, however, only one or two of said first, second and third
magnet elements has been detected by the sensor ele-
ment, within a predetermined time period, the fuel dis-
pensing unit will be placed in an alarm state. The same
advantages as presented for the earlier described em-
bodiments also apply for this embodiment.
[0012] The sensor means may comprise any one cho-
sen from the group consisting of a magnetic switch and
a Hall effect sensor. Using these types of sensors it is
possible to make the fuel dispensing unit more intelligent
in order to in turn make the fuel dispensing unit harder
to manipulate. This will be described further in the de-
tailed description of the application.
[0013] According to another aspect, a nozzle for a fuel
dispensing unit is provided. The nozzle comprises a mag-
net arrangement which is adapted to be detected by a
sensor arrangement provided in said fuel dispensing unit,
such that said fuel dispensing unit may be shifted be-
tween different states based on information from said
sensor arrangement. The different states may, for exam-
ple, be a pumping state, a non-pumping state and an
alarm state.
[0014] Generally, all terms used in the claims are to be
interpreted according to their ordinary meaning in the
technical field, unless explicitly defined otherwise herein.
All references to "a/an/the [element, device, component,
means, step, etc.]" are to be interpreted openly as refer-
ring to at least one instance of said element, device, com-
ponent, means, step, etc., unless explicitly stated other-
wise.
[0015] As used herein, the term "comprising" and var-
iations of that term are not intended to exclude other ad-
ditives, components, integers or steps.
[0016] Naturally, the fuel dispensing unit may be shift-
ed from the non-pumping state to the pumping state in
the same way (but in a reverse order) as from the pump-
ing state to the non-pumping state as described for the
different embodiments above.
[0017] The predetermined time period may be any suit-
able time period. Any one of the embodiments of the in-
vention may also be applied without the use of a prede-
termined time period, i.e. by merely detecting the magnet
means by means of the sensor means independently of
time.
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Brief description of the drawings

[0018] The above, as well as additional features and
advantages of the embodiments of the invention, will be
better understood through the following illustrative and
non-limiting detailed description of embodiments of the
invention, with reference to the appended drawings,
where the same reference numerals will be used for sim-
ilar elements, and wherein:

Fig. 1 is a perspective view of a fuel dispensing unit
according to a first embodiment of the invention,
Fig. 2 is an exploded view of a nozzle and a nozzle
boot of the fuel dispensing unit in Fig. 1,
Fig. 3 is a side view of the nozzle and the nozzle
boot of the fuel dispensing unit according to a second
embodiment of the invention,
Fig. 4 is a side view of the nozzle and the nozzle
boot of the fuel dispensing unit according to a third
embodiment of the invention,
Fig. 5 is a side view of the nozzle and the nozzle
boot of the fuel dispensing unit according to a fourth
embodiment of the invention, and
Fig. 6 is a side view of the nozzle and the nozzle
boot of the fuel dispensing unit according to a fifth
embodiment of the invention.

Detailed description

[0019] Fig. 1 illustrates a fuel dispensing 1 unit accord-
ing to a first exemplary embodiment of the invention. In
Fig. 2, a nozzle 3 and a nozzle boot 4 of the fuel dispens-
ing unit 1 in Fig. 1 is illustrated in an exploded view. The
fuel dispensing unit 1 comprises a nozzle 3, a nozzle
boot 4 adapted to hold the nozzle 3 and a control unit 5.
The nozzle 3 comprises a magnet means 6 and the noz-
zle boot 4 comprises a sensor means 7 which is adapted
to detect the magnet means 6 of the nozzle 3. The magnet
means 6 is placed below a handle in a front base portion
of the nozzle 3 and the sensor means 7 is placed in a
front bottom portion of the nozzle boot 4. Thus, the dis-
tance between the magnet means 6 and the sensor
means 7 is kept to a minimum. The magnet means 6 and
the sensor means 7 are also aligned vertically in the fuel
dispensing unit 1. With this configuration the magnet
means 6 will be easy to detect for the sensor means 7
when the nozzle 3 is held in the nozzle boot 4. The sensor
means 7 is connected to the control unit 5 which in turn
is connected to a pump 8 of the fuel dispensing unit 1.
This way, the control unit 5 will be able to control the
pump 8 of the fuel dispensing unit 1 and shift the fuel
dispensing unit between a pumping state and a non-
pumping state based on information received from the
sensor means 7 of the nozzle boot 4. The fuel dispensing
unit 1 can be configured in many different ways in order
to prevent manipulation of the fuel dispensing unit 1. Es-
pecially, by varying the components included in the mag-
net means 6 and sensor means 7 and their configuration,

the fuel dispensing unit 1can be made highly sophisticat-
ed. Some of the further possible embodiments will be
discussed below.
[0020] Fig. 3 illustrates the nozzle 3 and the nozzle
boot 4 of the fuel dispensing unit 1 according to a second
embodiment of the invention. In this second exemplary
embodiment of the invention the magnet means 6 of the
nozzle 3 comprises a first magnet element 11 and a sec-
ond magnet element 12, and the sensor means 7 of the
nozzle boot 4 comprises a sensor element 13. The sensor
element 13 of the nozzle boot 4 is adapted to detect the
first and second magnet element 11, 12 of the nozzle 3.
The first and second magnet elements 11, 12 are placed
in the front base portion of the nozzle 3 and the sensor
element 13 is placed in the front bottom portion of the
nozzle boot 4. When the nozzle 3 is held in the nozzle
boot 4 the first magnet element 11 is vertically aligned
with the sensor element 13 and the second magnet ele-
ment 12 is placed below the first magnet element 11 (in
a vertical direction). With this configuration only the first
magnet element 11 will be in connection with the sensor
element 13 when the nozzle 3 is in an idle position. The
sensor element 13 is connected to the control unit 5 which
in turn is connected to the pump 8 of the fuel dispensing
unit 1. When the nozzle 3 is in an idle position in the
nozzle boot 4 the sensor element 13 of the nozzle boot
4 is only in connection with the first magnet element 11
of the nozzle 3. In one possible configuration of this em-
bodiment, the pump 8 is started when the nozzle 3 is
removed from the nozzle boot 4 and the control unit 5
receives information from the sensor element 13 of the
nozzle boot 4 that the connection with the first magnet
element 11 of the nozzle 3 has been lost, and that the
second magnet element 12 was detected (the second
magnet element 12 will pass the sensor element 13 when
the nozzle 3 is lifted from its idle position) within a pre-
determined time period after the connection with the first
magnet element 11 was lost. When the refueling has
been completed the nozzle 3 is returned to the nozzle
boot 4. The control unit 5 will then receive information
from the sensor element 13 that the second magnet el-
ement 12 has been detected (the second magnet ele-
ment 12 will pass the sensor element 13 when the nozzle
3 is returned to its idle position) and that connection be-
tween the first magnet element 11 of the nozzle 3 and
the sensor element 13 of the nozzle boot 4 has been
restored. If the control unit 5 receives information from
the sensor element 13 that the second magnet element
12 has been detected and the connection with the first
magnet element 11 has been restored, within a prede-
termined time period, the pump 8 of the fuel dispensing
unit 1 will be turned off by the control unit 5. If, however,
a deviation from the preset information presented above
is detected by the control unit 5 based on the information
received from the sensor element 13 the fuel dispensing
unit 1 will be placed in an alarm state. The deviation may,
for example, consist in that only one of the first and sec-
ond magnet elements 11, 12 has been detected by the
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sensor element 13 within a predetermined time period.
Another possibility is that the first and second magnet
elements 11, 12 have been detected by the sensor ele-
ment 13 in an incorrect order. Such deviations may be
caused by tampering of the fuel dispensing unit.
[0021] In Fig. 4, the nozzle 3 and the nozzle boot 4 of
the fuel dispensing unit 1 according to an exemplary third
embodiment of the invention is illustrated. In this third
exemplary embodiment of the invention the magnet
means 6 of the nozzle 3 comprises a magnet element
14, and the sensor means 7 of the nozzle boot 4 com-
prises a first sensor element 15 and a second sensor
element 16. The first and second sensor elements 15,
16 of the nozzle boot 4 are adapted to detect the magnet
element 14 of the nozzle 3. The magnet element 14 is
placed in the front portion base of the nozzle 3 and the
first and second sensor elements 15, 16 are placed in
the front bottom portion of the nozzle boot 4. When the
nozzle 3 is held in the nozzle boot 4 the magnet element
14 is vertically aligned with the second sensor element
16 which is placed below the first sensor element 15 (in
a vertical direction) in the nozzle boot 4. With this con-
figuration the magnet element 14 will only be in connec-
tion with the second sensor element 16 when the nozzle
3 is in an idle position. The first and second sensor ele-
ments 15, 16 are connected to the control unit 5 which
in turn is connected to the pump 8 of the fuel dispensing
unit 1. When the nozzle 3 is in an idle position in the
nozzle boot 4, the magnet element 14 of the nozzle 3 is
only in connection with the second sensor element 16 of
the nozzle boot 4. In one possible configuration of this
embodiment, the pump 8 is started when the nozzle 3 is
removed from the nozzle boot 4 and the control unit 5
receives information from the second sensor element 16
of the nozzle boot 4 that the connection with the magnet
element 14 of the nozzle 3 has been lost, and information
from the first sensor element 15 that the magnet element
14 was detected (the magnet element 14 will pass the
first sensor element 15 when the nozzle 3 is lifted from
its idle position) within a predetermined time period after
the connection with the second sensor element 16 was
lost. When the refueling has been completed, the nozzle
3 is returned to the nozzle boot 4. The control unit 5 will
then receive information from the first sensor element 15
that the magnet element 14 has been detected (the mag-
net element 14 will pass the first sensor element 15 when
the nozzle 3 is returned to its idle position) and informa-
tion from the second sensor element 16 that connection
between the magnet element 14 and the second sensor
element 16 has been restored. If the control unit 5 re-
ceives information from the first sensor element 15 that
the magnet element 14 has been detected, and informa-
tion from the second sensor element 16 that the connec-
tion with the magnet element 14 has been restored, within
a predetermined time period, the pump 8 of the fuel dis-
pensing unit 1 will be turned off by the control unit 5. If,
however, a deviation from the preset information present-
ed above is detected by the control unit 5 based on the

information received from the first and second sensor
elements 15, 16 the fuel dispensing unit 1 will be placed
in an alarm state. The deviation may, for example, consist
in that only one of the first and second sensor elements
15, 16 has detected said magnet element 14 within a
predetermined time period. Another possibility is that the
first and second sensor elements 15, 16 detect that the
orientation of the magnet element 14 is incorrect. Such
deviations may be caused by tampering of the fuel dis-
pensing unit.
[0022] Fig. 5 illustrates the nozzle 3 and the nozzle
boot 4 of the fuel dispensing unit 1 according to a fourth
embodiment of the invention. In this fourth exemplary
embodiment of the invention the magnet means 6 of the
nozzle 3 comprises a first magnet element 17 and a sec-
ond magnet element 18, and the sensor means 7 of the
nozzle boot 4 comprises a first sensor element 19 and a
second sensor element 20. The first sensor element 19
of the nozzle boot 4 is adapted to detect the first and
second magnet elements 17, 18 of the nozzle 3. The
second sensor element 20 is adapted to detect the sec-
ond magnet element 18 of the nozzle 3. The first and
second magnet elements 17, 18 are placed in the front
base portion of the nozzle 3 and the first and second
sensor elements 19, 20 are placed in the front bottom
portion of the nozzle boot 4. When the nozzle 3 is held
in the nozzle boot 4 the first magnet element 17 is verti-
cally aligned with first the sensor element 19 and the
second magnet element 18 is vertically aligned with the
second sensor element 20. The first magnet element 17
is placed above the second magnet element 18 (in a ver-
tical direction) in the nozzle 3, and the first sensor element
19 is placed above the second sensor element 20 (in a
vertical direction) in the nozzle boot 4. With this config-
uration the first magnet element 17 will be in connections
with the first sensor element 19 and the second magnet
element 18 will be in connection with the second sensor
element 20 when the nozzle 3 is in an idle position. The
first and second sensor elements 19, 20 are connected
to the control unit 5 which in turn is connected to the
pump 8 of the fuel dispensing unit 1. When the nozzle 3
is in an idle position in the nozzle boot 4, the first magnet
element 17 of the nozzle 3 is in connection with the first
sensor element 19 of the nozzle boot 4, and the second
magnet element 18 of the nozzle 3 is in connection with
the second sensor element 20 of the nozzle boot 4. In
one possible configuration of this embodiment, the pump
8 is started when the nozzle 3 is removed from the nozzle
boot 4 and the control unit 5 receives information from
the second sensor element 20 of the nozzle boot 4 that
the connection with the second magnet element 18 of
the nozzle 3 has been lost, and information from the first
sensor element 19 that connection with the first magnet
element 17 has been lost and that the second magnet
element 18 was detected (the second magnet element
18 will pass the first sensor element 19 when the nozzle
3 is lifted from its idle position) within a predetermined
time period after the connection with the first magnet el-
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ement 17 was lost. When the refueling has been com-
pleted, the nozzle 3 is returned to the nozzle boot 4. The
control unit 5 will then receive information from the first
sensor element 19 that the second magnet element 18
has been detected (the second magnet element 18 will
pass the first sensor element 19 when the nozzle 3 is
returned to its idle position) and that connection between
the first sensor element 19 nozzle boot 4 and the first
magnet element 17 of the nozzle 3 has been restored,
and information from the second sensor element 20 that
the connection between the second sensor element 20
of the nozzle boot 4 and the second magnet element 18
of the nozzle 3 has been restored. If the control unit 5
receives information from the first sensor element 19 that
the second magnet element 18 has been detected and
that the connection with the first magnet element 17 has
been restored, and from the second sensor element 20
that the connection with the second magnet element 18
has been restored, within a predetermined time period,
the pump 8 of the fuel dispensing unit 1 will be turned off
by the control unit 5. If, however, a deviation from the
preset information presented above is detected by the
control unit 5 based on the information received from the
first and second sensor elements 19, 20 the fuel dispens-
ing unit 1 will be placed in an alarm state. The deviation
may, for example, consist in that only one of the first and
second magnet elements 17, 18 has been detected by
the sensor elements 19, 20 within a predetermined time
period. Another possibility is that the first and second
magnet elements 17, 18 have been detected by the sen-
sor elements 19, 20 in an incorrect order. Such deviations
may be caused by tampering of the fuel dispensing unit.
[0023] In Fig. 6, the nozzle 3 and the nozzle boot 4 of
the fuel dispensing unit 1 according to an exemplary fifth
embodiment of the invention is illustrated. In this fifth ex-
emplary embodiment of the invention the magnet means
6 of the nozzle 3 comprises a first magnet element 21, a
second magnet element 22 and a third magnet element
23, and the sensor means comprises a sensor element
24. The sensor element 24 of the nozzle boot 4 is adapted
to detect the first, second and third magnet elements 21,
22, 23 of the nozzle 3. The first, second and third magnet
elements 21, 22, 23 are placed in the front base portion
of the nozzle 3 and the sensor element 24 is placed in
the front bottom portion of the nozzle boot 4. When the
nozzle 3 is held in the nozzle boot 4 the first magnet
element 21 is vertically aligned with the sensor element
24 and the second and third magnet elements 22, 23 are
placed below the first magnet element 21 (in a vertical
direction). With this configuration only the first magnet
element 21 will be in connection with the sensor element
24 when the nozzle 3 is in an idle position. The sensor
element 24 is connected to the control unit 5 which in
turn is connected to the pump 8 of the fuel dispensing
unit 1. When the nozzle 3 is in an idle position in the
nozzle boot 4 the sensor element 24 of the nozzle boot
4 is only in connection with the first magnet element 21
of the nozzle 3. In one possible configuration of this em-

bodiment, the pump 8 is started when the nozzle 3 is
removed from the nozzle boot 4 and the control unit 5
receives information from the sensor element 24 of the
nozzle boot 4 that the connection with the first magnet
element 21 of the nozzle 3 has been lost, and that the
second and third magnet elements 22, 23 has been de-
tected (the second and third magnet elements 22, 23 will
pass the sensor element 24 when the nozzle 3 is lifted
from its idle position) within a predetermined time period
after the connection with the first magnet element 21 was
lost. When the refueling has been completed the nozzle
3 is returned to the nozzle boot 4. The control unit 5 will
then receive information from the sensor element 24 that
the second and third magnets element 22, 23 have been
detected (the second and third magnet element 22, 23
will pass the sensor element 24 when the nozzle 3 is
returned to its idle position) and that connection between
the first magnet element 21 of the nozzle 3 and the sensor
element 24 of the nozzle boot 4 has been restored. If the
control unit 5 receives information from the sensor ele-
ment 24 that the second and third magnet elements 22,
23 have been detected and the connection with the first
magnet element 21 has been restored, within a prede-
termined time period, the pump 8 of the fuel dispensing
unit 1 will be turned off by the control unit 5. If, however,
a deviation from the preset information presented above
is detected by the control unit 5 based on the information
received from the sensor element 24 the fuel dispensing
unit 1 will be placed in an alarm state. The deviation may,
for example, consist in that only one or two of the first,
second and third magnet elements 21, 22, 23 has been
detected by the sensor element 24 within a predeter-
mined time period. Another possibility is that the first,
second and third magnet elements 21, 22, 23 have been
detected by the sensor element 24 in an incorrect order.
Such deviations may be caused by tampering of the fuel
dispensing unit.
[0024] The alarm state may, for example, comprise
shifting the fuel dispensing unit to a non-pumping state,
and optionally at least one of sounding an alarm, pre-
venting a shift to pumping state and sending an alarm
message.
[0025] Any one of the embodiments of the invention
may also be applied without the use of a predetermined
time period, i.e. by merely detecting the magnet means
by means of the sensor means independently of time.
[0026] Also, other types of configurations of the control
unit are naturally possible as long as the shifting of the
fuel dispensing unit between a pumping state and a non-
pumping state and the placing of the fuel dispensing unit
in the alarm state is based on information received from
the sensor means. Basically, the information received
from the control unit may be used in any suitable way to
effectively detect manipulation of the fuel dispensing unit.
[0027] The skilled person realizes that a number of
modifications of the embodiments described herein are
possible without departing from the scope of the inven-
tion, which is defined in the appended claims.
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[0028] For instance, the sensor means may comprise
different types of special sensors, such as for example
Hall effect sensors, which will be able to make the fuel
dispensing unit even more intelligent and sophisticated.
The same applies for the magnet means. The control unit
may be programmed to determine different types of pa-
rameters, such as, for example, a distance between two
magnet elements, certain positions of the magnet ele-
ments in the nozzle or a time elapsed between detecting
a first and a second magnet element based on the infor-
mation given by the sensor means. If these parameters,
during use of the fuel dispensing unit, do not correspond
to the preset parameters the control unit will place the
fuel dispensing unit in an alarm state in the same way as
for the earlier described embodiments of the invention.
[0029] In one embodiment, the sensor means of the
nozzle boot is able to detect if the poles of the magnets
are correctly placed in the nozzle. The information is in
turn used to shift the fuel dispensing unit between the
pumping state and the non-pumping state.
[0030] As stated above, the magnet means may be
constituted by one or a plurality of magnet elements of
any suitable size and shape. The magnet elements may
for example be square, rectangular or circular. The same
applies for the sensor means and its sensor elements.
[0031] Magnet elements having a plurality of poles may
be used, such as, for example a circular magnet element
divided into a plurality of sections each one provided with
a different pole. With such a configuration it is possible
for the sensor element to detect pole shifts of the magnet
element.
[0032] The placement of the magnet elements in the
nozzle as well as the placement of the sensor elements
in the nozzle boot may also be varied. However, it is
preferred that a magnet element which is to be detected
by a sensor element, when the nozzle is in an idle position
in the nozzle boot, is vertically aligned with said sensor
element in order to easily achieve a reliable connection
between the elements.
[0033] The magnet elements may be attached to the
nozzle in any suitable way. For example the magnet el-
ements may be adhered, screwed or bolted to the nozzle.
Another possibility is to enclose the magnet elements in
a housing within the nozzle during the manufacturing
process of the same. The same applies for the sensor
elements and the nozzle boot.
[0034] The control unit may comprise a computer proc-
essor coupled with a computer readable storage medi-
um. The storage medium may store computer-readable
instructions that when executed by the processor, cause
the processor to perform one or more of the functions
described and/or shown herein.

Claims

1. A fuel dispensing unit (1) for refueling a vehicle, com-
prising

a nozzle (3) for dispensing fuel, said nozzle (3) com-
prising a magnet means (6),
a nozzle boot (4) adapted to hold said nozzle (3),
said nozzle boot (4) comprising a sensor means (7)
adapted to detect said magnet means (6), and
a control unit (5) connected to said sensor means
(7) and adapted to receive information from said sen-
sor means (7),
characterized in that said control unit (5) is adapted
to shift said fuel dispensing unit (1) between a pump-
ing state and a non-pumping state based on said
information from said sensor means (7).

2. A fuel dispensing unit (1) according to claim 1, where-
in said control unit is adapted to place said fuel dis-
pensing unit (1) in an alarm state if said information
does not correspond to a preset information.

3. A fuel dispensing unit (1) according to claim 2, where-
in said alarm state comprises shifting said fuel dis-
pensing unit (1) to a non-pumping state, and option-
ally at least one of sounding an alarm, preventing a
shift to pumping state and sending an alarm mes-
sage.

4. A fuel dispensing unit (1) according to claim 1, where-
in said magnet means (6) comprises a first and a
second magnet element (11, 12) and said sensor
means (7) comprises a sensor element (13), said
sensor element (13) being adapted to detect said
first and second magnet elements (11, 12) and said
control unit (5) being adapted to receive information
from said sensor element (13).

5. A fuel dispensing unit (1) according to claim 4, where-
in said control unit (5) is adapted to place said fuel
dispensing unit (1) in an alarm state when receiving
information from said sensor element (13) stating
that only one of said first and second magnet ele-
ments (11, 12) has been detected by the sensor el-
ement (13) within a predetermined time period.

6. A fuel dispensing unit (1) according to claim 1, where-
in said magnet means (6) comprises a magnet ele-
ment (14) and said sensor means (7) comprises a
first and a second sensor element (15, 16), said first
and second sensor elements (15, 16) being adapted
to detect said magnet element (14) and said control
unit (5) being adapted to receive information from
said first and second sensor elements (15, 16).

7. A fuel dispensing unit (1) according to claim 6, where-
in said control unit (5) is adapted to place said fuel
dispensing unit (1) in an alarm state when receiving
information from said first and second sensor ele-
ments (15, 16), stating that that only one of said sen-
sor elements (15, 16) has detected said magnet el-
ement (14) within a predetermined time period.
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8. A fuel dispensing unit (1) according to claim 1, where-
in said magnet means (6) comprises a first and a
second magnet element (17, 18) and said sensor
means (7) comprises a first and a second sensor
element (19, 20), said first sensor element (19) being
adapted to detect said first magnet element (17), said
second sensor (20) element being adapted to detect
said second magnet element (18), and said control
unit (5) being adapted to receive information from
said first and second sensor elements (19, 20).

9. A fuel dispensing unit (1) according to claim 8, where-
in said control unit (5) is adapted to place said fuel
dispensing unit (1) in an alarm state when receiving
information from said first and second sensor ele-
ments (19, 20) stating that only one of said first mag-
net element (17) and second magnet element (18)
has been detected by the sensor elements (19, 20)
within a predetermined time period.

10. A fuel dispensing unit (1) according to claim 1, where-
in said magnet means (6) comprises a first, a second
and a third magnet element (21, 22, 23) and said
sensor means (7) comprises a sensor element (24),
said sensor element (24) being adapted to detect
said first, second and third magnet elements (21, 22,
23) and said control unit (5) being adapted to receive
information from said sensor element (24).

11. A fuel dispensing unit (1) according to claim 10,
wherein said control unit (5) is adapted to place said
fuel dispensing unit (1) in an alarm state when re-
ceiving information from said sensor element (24)
stating that only one or two of said first, second and
third magnet elements (21, 22, 23) has been detect-
ed by the sensor element (24) within a predeter-
mined time period.
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