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(57)  The present invention provides a coin-detection
station comprising a frame in which a passage for coins
is provided. In use, the coins roll on one side along an
underside of the passage. The passage is provided with
at least one radiation source arranged on a side thereof
for emitting radiation across the width of the passage in
the direction of at least one radiation sensor. The at least
one radiation sensor is designed to emit a detection sig-
nal which indicates the passing of a coin. The passage

Coin-detection station provided with a fraud-prevention facility

is furthermore provided with a movable first closure ele-
ment for closing off a first end of the passage. If desired,
the passage is provided with a second closure element
which can be moved synchronously with the first closure
element and closes off a second end of the passage
which is situated opposite the first end. Operating means
provided on the frame serve to move the first closure
element and the second closure element between the
first and the second position.
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Description

[0001] The present invention relates to a coin-detec-
tion station provided with a fraud-prevention facility for
preventing fraud when dispensing coins.

[0002] The device according to the invention is, for ex-
ample, suitable for a coin-dispensing unit. The device
can, for example, be added to a hopper, a money-chang-
ing apparatus, a gambling machine, automatic vending
machine, transport ticket machine, parking ticket ma-
chine and the like. A hopper is a device for dispensing
coins and may therefore form part of, for example, a mon-
ey-changing apparatus or a gambling machine. A device
for dispensing coins is, for example, described in WO-
03/049049-Al. Reference is made to said patent appli-
cation for a description of the construction, the specific
parts and the operation of the known device.

[0003] US-5767506 discloses a coin-detection station
provided with an optical sensor. The coin-detection sta-
tion is intended to be fitted between a coin container in
the interior of the coin-dispensing unit and a collecting
tray for collecting coins to be dispensed. A user can then
remove the coins which have collected in the collecting
tray. The coin-detection station comprises a slotted pas-
sage for coins. The passage has a height such that it fits
the diameter of the coins to be dispensed and a width
such that it fits the thickness of the coins to be dispensed.
In use, coins roll through the passage on their side in the
direction of the collecting tray. Two LEDs are provided
on one side of the passage, each of which can emit a ray
of light. On the side of the passage opposite the LEDs,
a number of reflective surfaces are provided in order to
reflect the rays of light across the width of the passage
in the direction of a number of light sensors. The LEDs
andthe light sensors are connected to a control unit which
is provided with suitable control software. Each coin
which is dispensed passes the passage and interrupts
one or more of the rays of light for a specific period of
time. The control unit is designed to register the passing
of a coin from the interruption of a ray of light, so that the
number of coins dispensed is counted.

[0004] In practice, it has been found to be possible to
trick the known coin-detection station. To this end, fraud-
ulent persons have apparatuses which ensure that a ray
of light is not interrupted when a coin passes. The appa-
ratuses comprise, for example, an elongate wire which
is provided with a light source at one end. The light source
is designed to shine light onto a light sensor. Thus, light
will still fall onto the light sensor when a coin passes. As
the ray of light which is incident on the light sensor ap-
pears not to have been interrupted, another coin will be
dispensed and so on. Despite the introduction of time-
out times, i.e. interrupting the dispensing of coins when
the ray of light has not been interrupted for a certain
amount of time, for example longer than five to ten sec-
onds, it is in this way still possible for too many coins to
be dispensed. The number of coins dispensed may, for
example, become five or ten times the correct number
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ofcoins. Itis obvious thatthis can resultin agreatfinancial
loss for the operator of the (gambling) machine.

[0005] Itis an object of the presentinvention to prevent
fraud during the dispensing of coins.

[0006] To this end, the present invention provides a
coin-detection station comprising:

- aframe in which a passage for coins is provided, the
passage having a height such that it fits the diameter
of the coins and a width such that it fits the thickness
of the coins, with the coins in use rolling on one side
along an underside of the passage;

- at least one radiation source arranged on a side of
the passage for emitting radiation across the width
of the passage in the direction of at least one radia-
tion sensor;

- inwhich the at least one radiation sensor is designed
to emit a detection signal which indicates the passing
of a coin,

- amovable first closure element for closing off a first
end of the passage, the first closure element having
a first position closing off the passage and a second
position leaving the passage clear; and

- operating means provided on the frame for moving
the first closure element between the first and the
second position.

[0007] In the first position, the first closure element
closes off the passage and thus prevents a fraudulent
person from being able to sabotage the sensor arranged
in the passage. The first position is preferably a starting
or rest position, i.e. the closure element leaves the pas-
sage clear when dispensing coins and closes off the pas-
sage at all other times. As the purpose of the first closure
elementis to protect the sensor, the first closure element
is preferably provided near the sensor. The distance of
the first closure element to the sensor is in the order of
magnitude of 1 cm.

[0008] In one embodiment, the coin-detection station
comprises a second closure element which can be
moved synchronously with the first closure element and
closes off a second end of the passage which is situated
opposite the first end, the second closure element having
a first position closing off the passage and a second po-
sition leaving the passage clear. The second closure el-
ementin this case prevents a coin from the coin container
inadvertently entering the passage. This could for exam-
ple happen when the coin-dispensing unit into which the
coin-detection station is fitted is switched off, such as
during transportation. Thus, the second closure element
prevents a coin from entering the passage, which would
go unnoticed upon switching on of the coin-dispensing
unit and would be dispensed. The first and/or the second
closure element may, as desired, partially or completely
overlap the height of the passage. The latter also de-
pends on ducts of the device in which the coin-detection
station is being used and to which the passage is con-
nected.
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[0009] In one embodiment, the first closure element
and the second closure element are connected to one
another and in combination form a U-shaped closure el-
ement for closing off opposite ends of the passage. This
embodiment results in a compact, simple and strong pro-
tection of the sensor fitted in the passage against fraud.
[0010] The operating means for example comprise an
electromagnetic coil. The electromagnetic coil can move
the closure element into the first position in case there is
no electrical power. This prevents fraud from being com-
mitted when the device is switched off.

[0011] Preferably, the operating means comprise
spring means. The spring means operate without (elec-
trical) power and can therefore be used to close off the
opening when the device is switched off.

[0012] Preferably, the operating means comprise lock-
ing means for locking the closure element in the first po-
sition. The device is thus protected against undesirable
opening of the closure element, for example from the
outside.

[0013] Optionally, a closure sensor is arranged near
the closure element in order to register the position the
closure elementisin. By thus preventing failures, savings
can be achieved with regard to maintenance.

[0014] In one embodiment, the closure sensor com-
prises an optical sensor. This is a sturdy design which is
relatively insensitive to vibrations and the like.

[0015] In another embodiment, the closure element
and the frame are coupled by spring means.

[0016] Preferably, the device comprises a radiation
source arranged on an inlet side of the opening with re-
spect to the closure element for emitting radiation via a
radiation path, and a radiation sensor which is arranged
at a distance from the radiation source for registering the
emitted radiation.

[0017] Inone embodiment, radiation-deflecting means
are arranged in the radiation path. The radiation-deflect-
ing means comprise, for example, a mirror surface. This
has proved to be a simple, inexpensive and strong part
for the radiation-deflecting means.

[0018] Inanother preferred embodiment, the radiation-
deflecting means comprise a prism. This has likewise
proved to be a simple, inexpensive and strong part for
the radiation-deflecting means. There is very little, if any,
wear and the prism is sufficiently able to withstand dam-
age during transportation.

[0019] In one embodiment, the radiation-deflecting
means comprise an optical fibre. This has proved to be
a suitable part to achieve deflection of radiation over rel-
atively great distances, so that the radiation source and
the radiation sensor can be arranged at a relatively large
distance from one another. It is also possible to bypass
obstacles. The use of the optical fibre thus increases the
design options.

[0020] In another embodiment, the radiation-deflect-
ing means comprise two prisms for deflecting the radia-
tion over an angle of approximately 180 degrees. In prac-
tice, this has proved to be an effective and inexpensive

10

15

20

25

30

35

40

45

50

55

design.
[0021] In yet another embodiment, the intermediate
distance of the radiation sensor perpendicular to the axis
of the radiation source which is formed by the radiation
emitted by the radiation source is in the range of approx-
imately 0.5 cm to 20 cm. The intermediate distance
makes fraud relatively difficult to impossible. In combi-
nation with suitable warning means which are designed
to generate an alarm if the radiation path is interrupted
for a period of time which is longer than a predetermined
period, fraud is essentially impossible.

[0022] The predetermined period is for example longer

than 100 ms. As coins interrupt the radiation path in the

order of magnitude of 50 ms +/- 10 ms and itis impossible

for ahuman being to place a fraudulent device within 100

ms, this measure provides significant added security.

[0023] Optionally, the radiation source is designed for

emitting the radiation in a modulated manner. By modu-

lating the radiation, a fraudulent person is forced to emit
an identical pattern of radiation pulses to the sensor. By
emitting the radiation in the form of a pattern, fraud by
means of a single radiation source is made impossible.

The pattern may, for example, be pulsed, random, have

a specific pattern and/or a specific frequency. The pattern

may, for example, differ for each unit time, be secret

and/or have a frequency which is invisible to the human
eye.

[0024] In one embodiment:

- the radiation source comprises a first and a second
radiation source for emitting a first and a second ra-
diation, respectively, via a first and a second radia-
tion path; and

- the radiation sensor comprises a first and a second
radiation sensor for registering the first and the sec-
ond radiation, respectively.

[0025] By using two radiation paths, the device is suit-
able for substantially all types of coins, including coins
which are provided with openings and the like. It is also
possible to arrange the radiation sensor further from the
opening, so that the radiation path only has to pass the
opening once.

[0026] Optionally, the radiation source and the radia-
tion sensor are coupled by means of a synchronization
unit.

[0027] According to another aspect, the invention pro-
vides a coin-dispensing unit which is provided with a de-
vice as described above.

[0028] According to another aspect, the invention pro-
vides a method for preventing fraud when dispensing
coins, comprising the steps of:

- providing a frame having an opening through which
coins can pass;

- movably connecting a closure element to the frame,
with the closure element having a first position clos-
ing off the opening and a second position leaving the
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opening clear; and

- moving the closure element into the second position
when dispensing the coins and subsequently moving
the closure element into the first position.

[0029] As the opening is blocked by the closure ele-
ment, it will be impossible for a fraudulent person to ac-
cess the interior of a money-dispensing unit. Other em-
bodiments of the method result from the use of a device
as described above.

[0030] Additional advantages and features of the
present invention will be explained by means of the fol-
lowing description of preferred embodiments illustrated
in the drawings, in which:

Fig. 1 shows a perspective view of a device accord-
ing to the present invention;

Fig. 2 shows a partially cut-away and diagrammatic
side view of the device from Fig. 1;

Fig. 3shows a perspective view of a part of the device
from Fig. 1 in a first position of use;

Fig. 4 shows a perspective view of a part of the device
from Fig. 1 in a second position of use;

Fig. 5 shows a diagrammatic side view of a coin-
dispensing opening according to the invention in
which an attempt at fraud has been committed,;
Fig. 6 shows a diagrammatic side view of a coin-
dispensing unit which is provided with a coin-detec-
tion station according to the invention; and

Fig. 7 shows a diagrammatic top view of a coin-dis-
pensing unit which is provided with a coin-detection
station according to the invention.

[0031] Asillustrated in Fig. 1, a device 10 for dispens-
ing coins according to the present invention comprises
a circuit board 12 which is provided along an edge with
a finishing part 14. The circuit board contains a number
of electronic components 16 which are not shown in de-
tail. The electronic components inter alia comprise com-
ponents for driving the device 10. The control compo-
nents comprise, for example, hardware and/or software.
The hardware comprises for example a control unit, a
memory, transistors, capacitors and/or resistors. The
software comprises a suitable control program. The con-
trol program controls the operation of the device which
is described below.

[0032] Anedge 18 ofthecircuitboard situated opposite
the edge which is connected to the finishing part 14 is
provided with a coin-outlet part 20. The coin-outlet part
20 comprises a frame 22 provided with a slotted opening
24. The opening 24 is a coin-outlet opening and forms
the end of a coin-dispensing duct which is not shown in
the figure in any more detail.

[0033] In one embodiment, the coin-outlet opening 24
together with the entire device 10 can be connected to a
coin-dispensing duct of a coin-dispensing unit, such as
a hopper.

[0034] The frame 22 furthermore comprises a casing
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26 in which the parts illustrated in the following figures
are housed.

[0035] Asiillustrated in Fig. 2, the circuit board 12 con-
tains, for example, two radiation sources 40, 42 and two
radiation sensors 44, 46. In the illustrated embodiment,
two detectors comprising a combination of a radiation
source and aradiation sensor are shown, butany number
of one or more detectors is possible. The radiation sourc-
es and radiation sensors are attached to the circuit board
by means of respective protuberances 48, 50, 52, 54,
preferably by soldering.

[0036] The radiation sources 48, 50 are arranged in
such a manner that they can emit radiation via radiation
paths 56, 58. To this end, the radiation sources 48, 50
project from the circuit board 12 into apertures 60, 62 in
framework 64. From the sources, the radiation paths first
pass the opening 24. On the other side of the opening
24, passages 66, 68 are provided in the framework 64.

[0037] Deflecting elements are arranged in the pas-
sages 66, 68 to deflect the radiation in the desired direc-
tion, i.e. in the direction of the radiation sensors 52, 54.
In the illustrated embodiment, the deflecting elements
comprise two prisms 70, 72 and 74, 76, respectively. The
prisms are designed to deflect the respective radiation
path in each case approximately 90 degrees. Thus, the
radiation sources and the radiation sensors can be ar-
ranged on the same circuit board. This makes mainte-
nance of the device 10 more efficientand less expensive,
since only the circuit board 12 is replaced, for example
in the case of failure. The radiation paths 56, 58 pass the
opening 24 only once. For the remainder, their course to
the radiation sensors 52, 54 runs internally inside the
framework 64.

[0038] Othervariants are conceivable in addition to the
illustrated embodiment. Thus, the radiation sensors may
be arranged opposite the respective radiation sources in
the framework 64. Furthermore, the deflecting means
may comprise other parts, such as an optical fibre and/or
a mirror.

[0039] Inside casing 26, a closure element 80 and op-
erating means 82 which are coupled thereto are ar-
ranged. For the sake of clarity, the closure element 80 is
hatched.

[0040] As s illustrated in Fig. 3 and Fig. 4, the closure
element 80 comprises a first closure element 84. The
first closure element 84 is connected to one or more arms
86, which in turn are connected to the second closure
element 88. In one embodiment, the first closure element
84 and the second closure element 88 are approximately
panel-shaped and formed as a single part. Together, the
first and the second closure element form a U-shaped
closure element 80. The closure element 80 is movable
with respect to the passage 24 in order to close it off or
leave it clear (Figs. 3 and 4, respectively).

[0041] On the opposite side, the closure element 80
comprises an operating part 90 which extends obliquely
from the first closure element 84 having an approximately
flatedge 92 at one end. A spring (not shown in the figures)
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is arranged between the arms 86 and the framework 64.
The spring pushes the closure element 80 away from the
framework 64 when the operating partis clear from plung-
er 104, i.e. when the plunger 104 has been pulled in (Fig.
3).

[0042] On the cover 84, a second upright wall 94 is
provided on the same side as the operating part. The
second upright wall 94 is movably arranged inside U-
shaped housing 96 which contains a location detector.
The location detector comprises, for example, an optical
sensor which is provided with a radiation source (not
shown in any more detail) and an associated radiation
detector for detecting the location of the upright wall 94.
The housing 96 is connected to the frame 22 (see Fig. 1).
[0043] The operating means 82 comprise a frame 100
which is connected to casing 26. Inside the frame 100,
an actuator 102 is provided which, in a practical embod-
iment, comprises an electromagnet. The electromagnet
comprises an electrical coil, in which a plunger 104 is
movably arranged. At one end, the plunger 104 is pro-
vided with a circular flange 106. A spring 108 is arranged
between the flange 106 and a casing of the electromag-
net.

[0044] In the open position of use of the closure ele-
ment 80 illustrated in Fig. 3, the plunger 104 is pulled into
the electromagnet. The cover 84 is pushed in the direc-
tion of the operating means 82 by the abovementioned
spring which acts on the arm 86. The open position of
use of the closure element 80 (Fig. 3) is delimited by the
edge of the flange 106 and/or by the plunger 104.
[0045] Inthe closed position of use of the closure ele-
ment 80 illustrated in Fig. 4, the edge 92 of the operating
part 90 rests against the edge of the flange 106 provided
on the operating means.

[0046] The device 10 operates as follows. As men-
tioned above, the device has an open and a closed po-
sition of use. Figures 1, 2 and 3 show the open position
of use and Fig. 4 shows the closed position of use.
[0047] When the device 10 has to dispense coins, i.e.
has to allow coins through the opening 24, the actuator
102 is activated. The actuator 102 pulls the plunger
against the spring action of the spring 108, so that the
closure element 80 is pushed from the opening 24 by a
spring which is not shown. The closure element 80 then
leavesthe opening 24 clearin order to allow coins to pass.
[0048] The operation of actuator 102 is stopped before
the coins are dispensed or after the coins have been
dispensed. In practice, the electrical power of an electro-
magnet will be stopped, following which the spring 108
pushes the plunger against the operating part 90. As the
operating part runs obliquely, the plunger 104 pushes
the cover 84 as far as into the opening 24, so that the
latter is closed off. The edge of the flange 106 in this case
locks the edge 92, and thus the closure element 80,
against manual operation of the cover 84 from outside.
[0049] Whenthe cover 84 leaves the opening 24 clear,
coins are able to pass through the opening. Each of the
radiation sources 48, 50 creates a radiation path which
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is interrupted for a period of time by a passing coin. The
period of time is, for example, between 30 ms and 70
ms. Each interruption of the radiation path is registered
by a control unit coupled to the radiation sensors 52, 54
as the passing of a single coin.

[0050] As described above, the radiation is preferably
emitted in a modulated manner. That is to say that the
radiation is emitted in a pattern, with the result that fraud
by means of a light source emitting light continuously is
impossible.

[0051] In an embodiment which is not shown in any
more detail, the device 10 comprises a second closure
element. The second closure element can, for example,
be operated simultaneously with the abovementioned
closure element. If desired, the closure element is
shaped as a U-shaped part, so that the cover 84 and the
second closure element form a single entity. The second
closure element prevents coins from entering the open-
ing 24 during for example transportation or at other times
when the device is switched off. This prevents possible
malfunction after transportation. The cover 84 can close
off the outlet side of the opening 24, while the second
closure element can close off an inlet side, i.e. the side
to which coins are supplied.

[0052] InFigs. 1-4, the lengthis indicated by the direc-
tion x, the width by the direction y and the height by the
direction z.

[0053] In a practical embodiment, the opening 24 has
a height in the order of magnitude of 25 to 50 mm, pref-
erably approximately 30 to 35 mm. The opening has a
width in the order of magnitude of 3 to 10 mm, preferably
approximately 5to 6 mm. The underside 120 of the open-
ing 24 is provided with or connected to a coin-dispensing
duct having an angle of inclination with respect to a floor
in the order of magnitude of 15 to 30 degrees, preferably
approximately 15 to 20 degrees. The radiation sources
40, 42 comprise, for example, LEDs. The radiation emit-
ted by the LEDs has, for example, a frequency which is
in the range of infrared light.

[0054] The closure element 80 comprises, for exam-
ple, metal and/or a plastic reinforced with fibreglass.
[0055] As is illustrated in Fig. 5, a fraudulent person
would have to fit one receiver 122, 124 for each radiation
source 40, 42 in order to determine the pattern and/or
the frequency of the emitted radiation. On the other side
of the opening 24, a radiation source 126, 128 would
have to be fitted for emitting radiation with the same pat-
tern and the same frequency. The receivers 122, 124
and the radiation sources 126, 128 would have to be
coupled by means of a control unit (not shown in any
more detail). Fraud is prevented due to the fact that the
width of the opening 24 is largely taken up by the receiv-
ers and the radiation sources, so that too little room is
left to allow coins to pass. Radiation sources and receiv-
ers have a thickness in the order of magnitude 2 mm,
while coins have a minimum thickness of approximately
1.5 mm. If a transmitter and a receiver have been fitted,
the remaining width of the opening 24 is too small to allow
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a coin to pass. The opening 24 has a width d1 and a
height d2.

[0056] As a result of the closure element 80, fitting
fraudulent transmitters and receivers is impossible when
the device 10 is switched off.

[0057] Figs.6and 7 show an example of an application
of the coin-detection station 10 in a coin-dispensing unit
of a (gambling) machine. The coin-dispensing unit com-
prises a coin container 200, which is arranged in the in-
terior of the unit and which holds a number of coins 202.
The coins 202 have a thickness d3 and a diameter d4.
The passage 24 has dimensions such that the thickness
d3 of the coins fits inside the width d1 and that the diam-
eter d4 fits inside the height d2.

[0058] A duct 204 for dispensing coins extends from
the coin container 200 in the direction of a coin-collecting
tray 206. The duct 204 may have any suitable form and
shape, depending on the unitin which the ductis located.
The coin-collecting tray 206 is accessible via an opening
208inthewall 210 of a housing of the (gambling) machine
(not shown in any more detail). A user can remove coins
from the collecting tray 206 via the opening.

[0059] Intheillustrated embodiment, coins 202 roll on
their side along the underside of the inclined duct 204 of
the container 200 in the direction of the collecting tray
206. Thedirectionisindicated by arrow212. As described
above, the duct 204 is provided with the coin-detection
station 10 in a suitable location. The closure element 80
of the coin-detection station 10 can move in the direction
of arrow 214 between the first position, shown in Fig. 7,
and the second position. In the first position, the closure
elementblocks the duct 204. In the second position, coins
202 are able to pass the coin-detection station.

[0060] The coin-detection station 10 is coupled to a
control unit (not shown in detail). When one or more coins
are dispensed, the control unit emits a control signal to
the operating means 82 in order to open the closure el-
ement 80. The control unit furthermore controls the radi-
ation source(s) of the detection station and determines
from a detection signal, originating from the radiation sen-
sor(s), whether a coin has passed the detection station
10.

[0061] The present invention is not limited to the
above-described embodiment, to which many modifica-
tions can be made without departing from the scope of
the attached claims.

Claims
1. Coin-detection station (10) comprising:

- a frame in which a passage (24) for coins is
provided, the passage having a height (d2) such
that it fits the diameter of the coins and a width
(d1) such that it fits the thickness of the coins,
with the coins in use rolling on one side along
an underside (120) of the passage;
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- atleast one radiation source (40, 42) arranged
on a side of the passage for emitting radiation
(56, 58) across the width of the passage in the
direction of atleast one radiation sensor (44, 46);
- in which the at least one radiation sensor is
designed to emit a detection signal which indi-
cates the passing of a coin,

characterized by

- amovable first closure element (84) for closing
off a first end of the passage, the first closure
element having a first position closing off the
passage and a second position leaving the pas-
sage clear; and

- operating means (82) provided on the frame
for moving the first closure element between the
first and the second position.

Coin-detection station according to claim 1, also
comprising a second closure element (88) which can
be moved synchronously with the first closure ele-
ment and closes off a second end of the passage
which is situated opposite the first end, the second
closure element having a first position closing off the
passage and a second position leaving the passage
clear.

Coin-detection station according to claim 2, in which
the first closure element and the second closure el-
ement are connected to one another and in combi-
nation form a U-shaped closure element (80) for
closing off opposite ends of the passage.

Coin-detection station according to claim 1, 2 or 3,
in which the operating means comprise locking
means for locking the first closure element in the first
position.

Coin-detection station according to claim 4, in which
the locking means are coupled to warning means for
generating an alarm if the locking of the first closure
element is unintentionally ended.

Coin-detection station according to one of the pre-
ceding claims, in which the operating means com-
prise:

- an operating part (90) which extends obliquely
from the first closure element; and

- a plunger (104) which cooperates with the op-
erating part.

Coin-detection station according to claim 6, in which
the operating means comprise a spring (108) which
is designed to push the plunger against the operating
part.
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8. Coin-detection station according to claim 4 and 6, in
which the locking means comprise a flange (106)
provided on the plunger and having an edge which,
in the first position, rests against an edge (92) of the
operating part.

9. Coin-detection station according to one of the pre-
ceding claims, comprising a location sensor (96)
which is designed to register in which position the
first closure element is.

10. Coin-dispensing unit, comprising:

- a container (200) for coins (202);

- a collecting tray (206) for collecting coins to be
dispensed; and

- a coin-detection station (10) according to one
of claims 1-9 provided between the container
and the collecting tray.

11. Method for using a device according to one of claims
1-9.

10

15

20

25

30

35

40

45

50

55

12



EP 1 959 402 A2

10
m
2 26
§
5] o L~
{_jj 24~b|l[18 '
167 2z 4 & i
. v _ h‘—\)‘
s8l] ©
/ ”-.
20 96
12 W\
| 18




EP 1 959 402 A2

64

72

V-
4‘/80 82

48 60

1l 70
4/74‘@
1

-y

Ny
68

40—

76
- 46 62
Fig 2 Y
102
0
190 82
100 |
108
e\ 104
92
96
94 106 X

iy
SN\ >58

Fig 3



EP 1 959 402 A2

Z

X

Fig 4

10



EP 1 959 402 A2

7 2’“>/ .......... [:\__’/44—

70
~
126

e
e

128“\
P
=

74

s 42
120 N

76—

d2

1
/|08 = TE=T | 200
T |
208 adi; \ $\\
10 86 214 Fig 7
| 202
ol
A1 B S| PY
' 212, 1 - 1da| 290
/— \Q/\
i 204 -
A

11



EP 1959 402 A2
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

WO 03049049 A1 [0002] e US 5767506 A [0003]

12



	bibliography
	description
	claims
	drawings

