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Title: Automated dispenser with sensor arrangement

Field of the invention:

The present invention relates generally to a dispenser
having an active infrared (IR) sensor system, in
particular for dispensers of the type including a motor-
driven dispensing system combined with control circuitry
for sensing the presence of a possible user by means of
said IR sensor system and controlling operation of said

motor to effect dispensing of material.

The invention furthermore relates particularly to an
automatic towel dispenser (preferably with paper towels
stored inside the dispenser housing) of the electrically
powered type, preferably a battery powered type (but
which could also be AC powered or poweréd by a
combination of AC and DC power supplies), in which the IR
sensor system is used to control dispensing of products
such as paper sheets (e.g. paper hand-towels) when the
presence of a possible/potential user is detected to be
within a specified zone, without physical contact of the
user with the dispenser (or the sensors) being required

for initiating the dispensing sedquence.

Background to the invention:
Dispensers of the aforementioned type are known for
example from US-B1-6695246.

In for example the dispenser according to US-B1-6695246,
the sensor control circuitry uses active IR (i.e. both IR
emission and detection) to control sensing of the
presence of a possible user. The IR is emitted in pulses.
In the active IR mode, the presence of an objedt (1.e. a

possible user) can be detected within a detection zone of
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about 12 to 24 cm from the dispenser and upon said
detection operates a motor to dispense a hand towel to a
user. One IR receiver and one IR emitter are located
behind a front cover of the dispenser and each is mounted
in a respective tube, the tubes being placed adjacent one
another. By this arrangement the detection distance is
kept short (between about 12 to 24 cm) so that objects
which are outside the detection zone do not lead to
undesired and unintentional dispensing. Likewise the
object must be in the correct position and at a correct
angle otherwise the tubes will prevent IR from being
reflected back and collected by the receiver. Thus, while
the possibility of undesirable reflections from other
surfaces or the like 1is reduced, the sensor system
requires fairly accurate positioning of the hand to
effect operation. When an object is detected, the
microprocessor activates the motor to dispense a towel if
two scans with sufficient reflected IR are received the
IR sensing control system. In order to operate the motor,
the IR sensor system wuses a background light level
reference circuit which provides a reference voltage Vg,
related to the level of background light and against
which a voltage Vp from the IR sensor is compared. When
voltage Vp 1s greater than voltage Vs the motor may
operate to dispense a hand towel. This provides an
automatic compensation of background light level so that
the signal picked up by the IR receiver must be raised to

a higher level in order that a user is detected.

In the aforementioned dispenser, although a certain
degree of compensation is made for background 1light
levels which can take account of some conditions,
problems will arise in such a device due to temporary

effects of high IR changes due to atmospheric conditions,
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in particular when background IR is very low, since only
very small changes in reflected IR can cause dispensing

to occur even when not required.

Likewise, the problem would also be encountered that as
background IR levels generally increase to a high level,
a user’s hand becomes harder to distinguish against the
background IR because the increased level of IR due to
the IR reflection from a user’s hand, when the hand is in
front of the dispenser, may be approximately at the same
level as the background IR, or due to the temporary
blocking of the high level background IR, the presence of
a hand can even reduce the level to below. that of
background IR received in the IR sensor, such that the

hand in many cases is not reliably detected.

Also, a user’s hand which is not detected or is not
correctly positioned with respect to the small area of
detection of the sensors on the dispenser, i.e. in the
small range of area detected and thus which does not
immediately activate hand towel dispensing, will often be
tempted to touch the dispenser to try and cause
dispensing in the belief that touching of the casing
close to the sensors is required, despite any written
notices which the dispenser may contain in this regard.
This is particularly the case because the user’s hand is
already at the height of the dispenser as in the
aforementioned document. This can result in lack of
hygiene when several users consecutively touch the

dispenser.

Further, while the IR emitted intensity from the emitter
is seemingly constant in the aforesaid document (apart

from possible variations to low battery voltage), such a
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construction when relying on battery power from batteries
(rather than solar cells) often involves using

unnecessarily high power.

The present invention has as one of its objects, to
provide an improvement to the active IR detection to take

account of background IR changes.

A further object is to improve the possibility of better
hygiene.

A further object is to minimise power consumption of the
device at certain times by taking into account the

background IR level.

Further objects of the invention will be apparent upon

reading this specification.

Summary of the invention:

The main object of the invention is achieved by a
dispenser having the features defined in claim 1. Certain
preferred features of the invention are defined in the

dependent claims.

Further features of the invention will be apparent to the

reader of this specification.

The invention provides a means of improving detection
reliability by compensating for background IR levels of
increasing or decreasing intensity by means of varying
the current supplied to the IR emitter(s), thereby
varying the amount of emitted IR used by the sensing
system. One way of doing this is when general background

IR levels are generally high, the power sent out by the



10

15

20

25

30

WO 2007/006330 5 PCT/EP2005/007616

IR emitters is made higher by increasing the current
passed through the IR emitter. Thus a user approaching
the dispenser in bright light conditions will more easily
be detected, since the amount of reflected IR compared to
background IR will be larger than if no current change
had been made. Therefore the difference between received
IR from reflection off the user’s hand compared to
background IR will be greater and thus the user’s hand
will be readily detected, which 1s particularly
advantageous when the user’s hand is less white due to

the lower IR reflection obtained.

Likewise, in low background IR conditions there is often
no need for a high current to the emitter, since a user’s
hand will already give a high percentage increase of
reflected IR compared to background IR to be detected.
Thus the current supplied to the emitter(s) can be made
lower which also saves power. Similarly, when sudden
changes 1in background IR occur due to e.g. sunlight
entering a room or a light being turned on, the lower
current to the sensor means that the relative effect of
these changes on reflected IR (i.e. that being emitted by
the emitter and reflected back to the receiver) compared
to background IR will be virtually undetected. However,
when a user approaches the dispenser in low background IR
conditions, the reflected IR increase received by the IR

receiver will be high compared to background IR even at

the low current levels.

An alternative, possibly simpler, method which can be
used to vary the IR emitter(s) current, rather than by
comparing (as above) the vwvalues of reflection to
background levels, is to set a so-called “standard value”

(a threshold value) in the control circuitry, which is a
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value of the expected detected signal strength to be
received in normal operating conditions. The current
supplied might be e.g. 5mA at this standard value. If
this standard value set in the system is called Al, then
during operation, the control circuitry (MCU thereof) can
be made to calculate the IR level, A2, from a
predetermined number of the most recently received IR
values (i.e. the moving average of the most recent
values). If A2 > Al (i.e. the detected reflection moving
average signal level A2 1is above the stored standard
signal level Al), as calculated in the MCU for example,
the current supplied to the emitter can be reduced,
preferably in increments. Conversely, in the case where
A2 < Al, then the current supplied to the emitters can be

increased, preferably incrementally.

The sensors in the dinventive dispenser are preferably
positioned such that the IR emitters create a wide and
useful IR detection zone and the IR detectors (i.e. IR
receivers) are arranged to prevent IR from the emitters
directly entering the receivers and also to reduce IR

reflections from other directions.

Any locations on the dispenser or sensors etc., are
defined with respect to the dispenser in its normal
position of use and not mounted upside down or the like.
Thus, the lower part of the dispenser is intended to be
at the bottom. Likewise the lateral direction of the

dispenser is in a generally horizontal direction.

Where a vertical direction or plane is referred to, this
is normally intended to refer to the generally vertical
direction. When the dispenser is mounted on a true

vertical wall (as will be described later with reference
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to Fig. 2 for example), the vertical direction is thus a
true vertical direction. If however, the wall is slightly
inclined by a few degrees, a vertical direction referred
to with respect to the dispenser will also be inclined by
the same amount and in the same direction as the wall

inclination.

Partly due to the good coverage of the sensor system
which can detect potential (possible) users at a
sufficient distance from a large range of the normal
positions of approach to the dispenser, and due to the
compensatory current that is applied to allow better
detection, this allows the system to react to a user’s
presence early and thus enables the dispenser to be
designed to consume low power. This reduced power
consumption is possible since in periods when a possible
user (i.e. an object assumed to be a user requiring
dispensing of a product such as a length of hand towel or
toilet paper) is not located near the dispenser, the
scanning rate, in addition to the lower current supplied
to Tthe emitters, <can also be lowered, without any
appreciable risk that the scanning rate will be too low
to react quickly enough when a product should be
dispensed by a user being detected. When the user 1is
detected, the scanning‘rate is thus changed to a faster

rate.

Low power consumption 1s particularly important in
dispensers which are entirely battery powered by a
battery or batteries, which are generally expected to
operate for a long time (e.g. enough time to dispense 60
or more rolls of paper without requiring battery
replacement) and the improved arrangement of sensors and

the sensing control system allows less power to be used
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at times when no users are present requiring a product to

be dispensed.

The scanning rate, i.e. the number of scans performed per
second, 1s made to vary upon the location of a user with
respect to the dispenser, such that the dispenser
operates at a first scanning rate (i.e. performs a
scanning sequence by activating IR receiver and emitter
circuits, and then emitting scanning pulses at a first
number of single scans, i.e. pulses, per second) when no
possible/potential user 1is detected. The system then
increases the scanning rate when a user is considered to
be close to the dispenser (i.e. has entered a “first”
detection zone). This variable scanning rate allows very
low power to be used when‘no users are adedquately close
to the dispenser, since each scan requires a certain
amount of power and the number of scans per secdnd can be
reduced, and only to use a higher power level (more scans
per second) when required, so that a gquick reaction time

to dispense a product is experienced by the user.

The dispenser sensing system may be further improved to
reduce power consumption, by providing an additional
remote sensor linked by either a wire connection to the
dispenser or by a wireless link (e.g. IR or radio) to the
dispenser. This additional sensor can be used to detect
e.g. a user entering a washroom in which the dispenser is
placed at a different location to the entrance and thus
can cause the first scanning rate to change to the second
scanning rate. Such a “remote” sensor could, if desired
alternatively be mounted on the front-facing portion of
the dispenser and could be arranged to operate at a very
slow scanning rate due to the distance of the entry to a

washroom from the location of the dispenser, such that by
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the time the possible user wishes to use a dispenser and
has thus moved closer to the dispenser, the dispenser is
already operating at a higher second scanning rate
allowing rapid detection by the active IR sensor system

of the dispenser defined in the claims.

Alternatively the same set of active IR sensors as
defined in the «claims which are used to cause the
dispenser to dispense a product upon detection of a
possible user, can also be used to detect a user entering
a first detection zone. In this way, a user approaching
the dispenser (e.g. 40 to 50 cm or perhaps further away
from the dispenser) will activate the sensor system to
change the scanning rate to a higher scanning rate and as
the user continues to move his/her hands and/or body
closer to the discharge outlet of the dispenser, the user
will be detected as being in a “dispensing zone” and will
thus cause the dispenser to dispense a product (e.g. a

paper hand towel or paper toilet toil).

If desired, more than two scanning rates can be used. For
example a first slow scanning rate can be used (such as 1
or 2 times per second), followed by a higher second
scanning rate (at e.g. 3 to 6 times per second); followed
by a further higher rate (e.g. 7 to 12 times per second),
whereby the scanning rate is increased from one rate to
the next as the user is detected to be moving closer to
the dispenser. This can be performed by a series of
different sensors for example, each detecting at
different distances, with the final sensor system being
as defined in the appended claims, or for example by
arranging the same set of sensors to detect an increased
IR signal reflection from the user as the user comes

closer to the dispenser.
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When a user moves away from the dispenser, the scanning
rate can then be decreased again to a lower raté, thereby

consuming less sensor operation power.

As will be apparent, even at relatively short distances
for the first detection zone (e.g. up to about 50 cm from
the dispenser for example at an angle of about 10° to
about 45°, or about 30 to about 60°, to the vertical
plane slanted in a forwards direction away from the rear
of the dispenser and downwards), the system has
significant power saving advantages while still allowing

a good reaction time to dispense a towel.

This is because the user expects to move his/her hands
relatively close to the device in order for dispensing to
occur and this takes of the order of between a quarter
and half a second at normal hand movement speeds (between
0.2 m/s and 0.5 m/s), by which time the dispenser can be
made to be already scanning at the second highef rate (or
even a still higher rate) and thus be able to dispense
very close to the time when the hands are in an
“expected” position for dispensing (i.e. a position at
which the user would expect a towel to be dispensed,

typically some 15 to 25 cm from the dispenser outlet).

Likewise, it is preferred that when using the IR sensor
system, the sensor system should preferably be able to
cope with singular anomalies of short term high IR
reflections as sometimes occurs which might not be
compensated purely by the current level currently being
applied to the emitter, without dispensing a towel, so
that it is appropriate to sense two or more consecutive

scans, or e.g. a predetermined number of scans in a
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number of consecutive scans (e.g. two out of three
consecutive scans), each being at a predetermined level
of IR above background IR level, before dispensing a

product.

Advantageous use can be made of the varied scanning rate
by making the first scanning rate between e.g. 0.15 and
0.25 seconds between scans (i.e. the scanning rate when a
possible user is outside the first detection zone) or
even longer (such as between 0.25 seconds . and 0.5
seconds), and the second scanning rate of the order of
about 0.08 to 0.12 seconds between scans and requiring
only two consecutive scans. (or e.g. two out of three
consecutive scans) providing a reflected IR level above
background IR level to activate dispensing. Such
dispensing will be perceived as almost immediate, yet a
significant amount of power used by the sensor system can
be saved due to the initial low scanning rate which

consumes less power.

Brief description of the drawings:
The invention will now be explained in more detall with
reference to certain non-limiting embodiments thereof and

with the aid of the accompanying drawings, in which:

Fig. 1 shows a schematic front view of a paper towel
dispenser, depicting a schematic view of a

first detection zone,

Fig. 2 shows a side view of the arrangement in Fig. 1
whereby a side panel of the dispenser has been
removed to show schematic details of the paper

roll and paper transport mechanism,



10

15

20

25

30

WO 2007/006330

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

3A

3B

12 PCT/EP2005/007616

is a sectional enlarged view, showing further
detail than, and taken through, the lower part
of the casing shown in Fig. 1, also from the

front and at the location of the IR sensors,

is a schematic diagram of a frontal view of
the arrangement shown in Fig. 334, depicting
the approximate frontal wview of the first
detection zone achieved by the active IR

sensor arrangement,

shows an exemplary plot of emittance amplitude

of the scanning pulses against time,

shows a plot of received signal level against
time, for a series of received IR reflections
occurring due to the emitted IR pulses in Fig.
4, '

shows a block diagram of the basic system
elements of an embodiment of a dispenser

according to the invention,

shows an RC circuit used for effecting wake-up
of the microprocessor in the MCU so as to

perform a scan, and

shows an alternative wversion of the RC circuit

depicted in Fig. 7.

shows an embodiment using a further sensor,
additional to the main active IR sensor
system, able to detect a user at a further

distance from the dispenser,
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Detailed description of preferred embodiments:

Fig. 1 and Fig. 2 show a dispenser 1 in front and side
views respectively, whereby Fig. 2 shows the dispenser 1
attached at its rear side to a wall W (the means of
attachment are not shown but may be of any suitable type
such as screws, adhesive, or other attachment means),
whereby the rear surface of the dispenser lies against

said wall W which is normally vertical.

The dispenser 1 comprises a housing 2, within which is
located a product supply, in this case a supply of paper
in a roll 3. The roll 3 is suitably a roll of continuous
non-perforated paper, but may also comprise perforated
paper. Also located in the housing 2 1s a paper transport
mechanism 4 preferably in the form of a modular drive
cassette with its own casing 15, which can preferably be
removed as a single unit from the housing 2 when the

housing is opened.

Figure 1 shows the paper roll 3 and the transport
mechanism 4 which feeds paper from the roll towards a
discharge outlet (see further description below), as
simple blocks for the sake of gimplicity. Likewise Fig. 2
shows the paper roll 3 and the transport mechanism 4 in a
vastly simplified form, whereby the transport mechanism
includes a drive roller 5 engaged with a counter roller
6, whereby a portion of the paper sheet 7 1is shown
located between said rollers 5, 6, with the leading edge
of said paper sheet 7 ready to be dispensed at a
discharge outlet 8 formed in the housing 2 at the lower

side thereof.
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The drive roller 5 is shown schematically connected to an
electrical drive motor M powered by batteries B. A
gearing, typically in a gearbox, may be included between
the motor drive shaft and the drive roller 5. Suitable
batteries may supply a total of 6V when new and typically
four 1.5V batteries are suitable for this purpose.
Exemplary of suitable types are Duracell’s MN1300
batteries whereby each battery has a capacity of 13Ah and
which can operate from full to total discharge between
the range of 1.5V to 0.8V. Operation of the motor M
causes drive roller 5 to rotate and to thereby pull paper
sheet 7 from the paper roll 3 by pinching the paper
between the nip of the rollers 5 and 6. Upon actuation,
the motor rotates thereby withdrawing paper sheet from
the roll 3, which also rotates so as to allow paper to be
moved towards the discharge opening 8. Other forms of
drive mechanisms for withdrawing paper from a roll may
also be wused. The details of the paper transport
mechanism or other product transport mechanism are
however not important for an understanding of the
invention. Such devices are also well known per '‘se in the

art.

It will also be understood from the aforegoing that drive
roller 5 and counter roller 6 may have their functions
swapped such that the counter roller 6 could be the drive
roller which 1s operably connected to the drive motor
(and thus the drive roller 5 depicted in Fig. 2 only acts
as a counter roller in contact with roller 6, normally

with paper or towel in the nip therebetween).

Although the principle of operation is explained using
paper in the form of a continuous paper sheet in a roll,

it is to be understood that the dispenser may be used to
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dispense other products from a product supply, such as a
continuous piece of paper in concertina format for
example. Alternative products may be dispensed by the
device with appropriate redesign thereof. It is also
possible that other dispensing devices are tagged on to
the dispenser. For example the dispenser may further
include an air freshener which is activated for example
once every 5 or 10 minutes (or other suitable time) or
once upon a certain number of towels dispensed. This
extra tagged-on dispenser can be controlled by the
dispenser control circuitry (to be described below) or by

separate control circuitry (not described herein).

The motor M is at rest and without power applied to it
when no paper is to be dispensed. The motor M is rotated
when paper is to be dispensed through the discharge
opening 8. The operation of the motor M is controlled by
a master control unit (not shown in Fig. 1 and 2, but
described below) connected to a sensing system comprising
sensors 9-13, of which sensors 10 and 12 are emitters,
preferably IR emitters, and sensors 9, 11, and 13 are IR
receivers. Such IR emitters and receivers are well known
in the art and typilcally comprise diode sfructures.
Suitable IR emitters and receivers are for example made
by Lite-ON Electronics Inc., under Type number LTE-3279K
for the IR emitters and under Type number LTR-323DB for
the receivers. Other types of IR emitters and receivers
may also be used of course. In the shown embodiment, the
IR emitters 10, 12 and IR receivers 9, 11, 13, are shown
approximately equally spaced consecutively in the lateral
direction X-X of the housing (generally parallel to the
product supply roll 3). The spacing can suitably be about

5 cm spacing between a consecutive emitter and receiver,
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such that the distance between sensors 9 and 10, 10 and

11, 11 and 12, 12 and 13 are all approximately equal.

The emitters and receivers are shown (see Fig. 2) placed
on the rearmost side of the discharge outlet 8. Other
arrangements of sensors are also possible such as all
sensors placed on the front-facing side of the outlet,
preferably in a straight row along the discharge outlet.
The sensors could alternatively be placed on either side
of the discharge outlet (e.g. emitters on one side and
receivers on the other side) and likewise extend along
the discharge outlet. The discharge outlet could however
be alternatively placed elsewhere. The arrangement of
Sensors shown consecutively in the order
recelver/emitter/receiver../emitter/receiver with a
correct spacing allows an advantageous shape of detection
zone 14, which is somewhat tongue-~like in shape (see Fig.
1, 2 and 3B). The underlying tongue shape can be altered
somewhat depending on power applied to the emitters and
also their extent of protrusion from their housing
surface and also the extent of recessing of the IR

receivers as well as by their spacing.

With the understanding from this description that a
tongue-shaped detection zone 1is produced due to the
spacing between sensors, to a small extent by the power
supplied, and due to the recessing/protruding
relationships of the IR emitters and receivers, the
skilled person will be able to readily vary the tongue
shape to meet more precise needs of the dispenser in any
special situation or dispenser size, merely by routine

experimentation.
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The dispenser 1, upon detection of a possible user (the
detection process being described further below) without
any contact of the wuser with the dispenser or the
sensors, for a sufficient time in the first detection
zone, thus causes the dispenser to determine that a user
is present in a dispensing zone and thus to dispense a
product. Dispensing in this case is performed by the
front portion of the paper 7 being discharged
automatically through discharge opening 8 (i.e. a
laterally extending opening, in the lower part of the
housing, and preferably feeding out downwards). This
allows the user to grasp the paper 7 and to draw it
against a cutting edge such as cutting edge 16 shown in
Fig. 2, proximate the discharge opening 8, so as to
remove the torn/cut-off piece of paper. The location of
the cutting edge 16 may of course be varied, such as to
be at the level of. or up to 1 cm below, and opposite to,
the roller 5.

The first detection zone 14 as shown in Figs. 1, 2 and 3B
is shown as tongue-like and is inclined downwardly and
forwardly of the discharge opening at an angle x° of
preferably between 20° to 30° to the vertical axis Y.
This 1is achieved by mounting the IR emitters and
receivers at between 20 and 30° to the vertical plane
which extends laterally across the dispenser. The angle
at which each of the emitters and receivers is inclined
may vary up to a few degrees, but is generally equal for
all emitters and receivers so as to produce a better
detection zone. The sensor system is thus able to detect
for a vast majority of its full extent, typically between
10 and 60 cm, in direction Z over an angle of some 10° to
45° to the vertical plane (i.e. a detection in a zone

somewhat corresponding to the zone 14 shown in Fig. 2).
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Details of one preferred arrangement of emitters and
receivers with respect to the casing will now be
explained with respect to Fig. 3A. The emitters and
receivers in this case may suitably be the Lite-ON

emitters and receivers described above.

The lower portion of the dispenser compriées a first
cover 50 attached to which 1s the main PCB (printed
circuit board) for the sensors 9-13 which are emitters
and receivers as described above. To this PCB are
attached a series of holders 52a and 52b holding each of
the sensors. The receiver holders 52a are shorter than
the emitter holders 52b in order to provide a means of
recessing the receivers 9, 11, 13 more than the emitters
with respect to a flat planar outer cover 53, which in
the case shown is provided with varying length recesses.
Outer cover 53 can be attached to the emitters and
receivers by a frictional fit for example in the case it
is decided to fit these as a single unit, although outer
cover 53 may also be attached to the PCB or the first

cover 50 where desired.

As can be seen in Fig. 3A each of the recesses in which
the emitters and receivers are placed are substantially
circular. If conical shaped recesses are provided for
example, the extent of protrusion of the active part of
the emitters, and the extent of protrusion of the active
part of the receivers (i.e. for the case that the
receivers do indeed protrude beyond lower surface 54, as
is the case shown in Fig. 3A, rather than being totally
recessed) may require small adaptations to achieve the
desired detection field shape. The relative protrusion of

the emitters and receivers can be seen by comparing the
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position of the short lateral chain line on each sensor
which line is either below or above the (lower) outer
surface 54 of outer cover 53. In the case of the emitters
20, 12 which are arranged to have the active emitting
portion protruding outwardly from the outer surface 54 by
a larger extent than the receivers 9, 11 and 13, the line
is shown below the outer surface 54 (i.e. outside the
outer surface 54), whereas in the case of the active
receiving portion of receivers 9, 11, 13, the lines are
above the outer surface 54 because the active receiving
portion is at least partially recessed behind the outer
surface 54 (it may also be fully recessed such that it
has no portion thereof protruding outward beyond the

surface 54).

In the case shown, the distance “A” of the tip of the
emitters 10, 12 from the surface 54 is approximately 3 mm
and the distance “B” of the tips of each of the receivers
9, 11, 13 from the surface 54 is about 1 mm. The
distances between respective sensors 9 - 13 is such that
X; approximately equals each of the distances x,, x3 and
Xg. With the recessed and protruding dimensions of 1 mm
and 3 mm respectively, a distance of about 50 mm for each

distance xi, x2, x3 and x4 has been found very suitable.

The amount of ©recessing and protrusion, once the
principles of +this invention are understood, can be
determined by routine experiment. However, a recessing
such that the IR receivers project by distahce B of
between -2mm (i.e. totally recessed by 2 mm) and +1.5 mm
may be used, although a small positive distance B between
0.2 mm and 1.5 mm is most suitable. Likewise for the IR
emitters, a protrusion of distance A by 2 to 4 mm may be

used.
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The aforegoing configuration of about 3 mm and 1 mm
protrusion beyond surface 54, for the emitters and
receivers respectively, produces a very favourable tongue
shape of the detection zone. The general tongue shape of
the detection zone 14 produced is shown in Fig. 3B (which
corresponds to the configuration in Fig. 324) by the dash-
dot chain perimeter line 55 indicating the periphery of
the area 14. There will be some variation of the shape
and also the total length of tongue-shaped zone 14 from
the discharge opening 8 in the direction % (sée direction
Z2 in Fig. 2) such that it can vary between about 25 cm
and about 50 cm, based on applying varying power to the
emitters between 0.001mAs and 0.1lmAs in steady
conditions. The depth of the detection zone 14 shown by
dimension C in Fig. 2 will however vary little, even when
the length of zone 14 changes in direction Z when power
is ~changed. It remains relatively constant for the
arrangement of sensors in the example shown at about 8

cm.

When the current is changed to alter the above range of
sensing, it is assumed that a particular range of sensing
is required in steady state conditions, since the current
changes defined herein relating to average received IR
are however concerned not so much with altering the shape
of the detection =zone 14, but with compensating for
background IR while maintaining the approximate same size

of detection zone.

In Fig. 3B, the ellipses 56, 57, 58, shown below each of
the receivers 9, 11, 13 are smaller than the ellipses 59,
60 shown below each of the emitters 10, 12. This

difference in size is due to the recessed and protruding
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nature of these sensors respectively. The ellipses are
however only a way of diagrammatically representing the
principal of main field of detection and reception, since
practical testing of the exact shape of the detection
zone shows that it in fact corresponds to an area 14
bounded by perimeter line 55. A part of a user entering
any part of zone 14 bounded by perimeter 55 can thus be

detected by the system.

Fig. 3B also shows that a detection blind gap is formed
which extends a distance of about 5 cm (with some
variation of about 0.5 cm, thus varying between 4.5 cm
and 5.5 cm distance), below the lower surface 54 which
surface 54 may be substantially at the same vertical
level as the discharge outlet 8. The surface 54 may
however be arranged such that it lies 1 to 4 cm above the
discharge outlet, thereby however still providing an
outward surface of the dispenser, such that the intended
detection field is not blocked in some way by other parts

of the dispenser housing.

The blind gap may however be made to have a distance of
preferably between 4 and 6 cm from the lower surface 54
depending on the relative protrusion of the emitters and

receivers and their lateral spacing

The relatively large size of the blind gap is caused
largely by the recessing of almost all of the active
portion of the receivers behind surface 54 (i.e.

vertically above surface 54 in the position of use).

The blind gap is also shown in Figs. 1 and 2.
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The recessing of the receivers 9, 11, 13 (i.e. their
lesser protrusion outwardly beyond surface 54 compared to
the emitters, or their complete recessing entirely above
surface 54) is of particular advantage since it
substantially prevents IR signals emitted from shining
directly onto all parts of the receivers which can
otherwise degrade system reception sensitivity.
Furthermore it reduces IR reflection interference from

other directions than the detection zone 14.

This of course assists in providing more  reliable
sensing, which when combined with the underlying
inventive structure described herein, of changing current
based on the average background IR, produces a still

better result.

As will be explained below in more detail, when 'a part of
a possible user’s body enters this first detection zone
14, the sensing system detects the user’s presence and
causes the sensor system to change from a first scanning
rate to a second scanning rate which is higher than said
first scanning rate. The sensing system also causes the
motor M to turn upon regarding a user (due to the signals

received) as being present in a dispensing zone.

This arrangement allows a reliable and accurate IR
reception field to be obtained with a shape which is very
well suited to the expected hand positioning of a user

when the user’s hands approach the dispenser.

While a preferred form of the emitter/receiver
arrangement as shown in the Figures has certain
advantages, the use of only one emitter and two receivers

or more than two emitters and three receivers could also
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be used. Preferably however, to form a desired detection
area, there should be one more receiver than emitter when
these are arranged consecutively as
receiver/emitter/receiver etc. Two receivers (one at each
lateral end) should preferably be placed proximate the
outer lateral ends of the sensor arrangement (and also
thereby the dispenser) to allow for reception of IR over
the broadest width of the sensor arrangement in the
dispenser and thus make the dispenser more user-friendly

by creating a desirable detection zone.

In an alternative embodiment shown in Fig. 9, a further
sensor 19, remote from the dispenser housing 2 and
operatively connected by wireless or wire connection 20
to the sensor system (shown schematically at 22) and its
control system in the dispenser housing, may be used to
form a first detection zone 18 which is further from the
dispenser than the detection zone 17 (detection zone 17
in this case is similar in shape to the first detection
zone 14 in Figs. 1 and 2). Alternatively or additionally,
a further sensor may be placed on the front part, e.g. a
front surface, of the dispenser housing and facing
forwards away from any wall or the like on which the
dispenser 1is mounted, to allow a longer -range of
detection forwards of the dispenser, such as the sensor
21 shown schematically which is likewise connected to the
sensor system 22. The sensor 19 and/or 21 may for example
be arranged to detect the presence of possible users up
to a distance of more then the first detection zone, e.g.
a distance of more than 50 cm, preferably more than 100
cm, more preferably more than 200 c¢cm and still more
preferably more than 300 cm or even further from  the

dispenser housing 2.
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The emitters 10, 12 of the sensor system are arranged via
suitable control circuitry, which may control circuitry
as known per se in the art, to emit pulsed IR at a narrow
frequency band of for example about 15kHz *0.5%. Another
IR frequency could however be chosen. The receivers 9,
11, 13, are arranged to detect the emitted IR which is
reflected against objects (stationary or moving) back
towards the receivers. In order to detect the IR which
initiates primarily and almost entirely from the emitted
IR (even up to very strong light conditions of 10 000 lux
or more), rather than all sources and frequencies of IR
radiation due to background influences, the IR receivers
need to be tuned to the frequency of the emitters. Thus
the IR receivers are provided with a detection circuit
which suppresses IR outside the expected frequency range
of the reflected waves and amplifies the IR at the 15 kHz
range level. In this regard, while a frequency detection
range both above and below the emitted frequency band
range of between 2 to 10 kHz can operate in most
situations, it has been found more suitable to use a
frequency range (frequency band) which lies about 3kHz
above and also below the central frequency of the emitted
IR. Thus, the receivers are tuned (or in other words
“synchronised”) with the emitted IR at a central
frequency of 15kHz by allowing IR in the range of 12 to
18 kHz to be detected (e.g. by use of a band pass filter
set at 12 to 18 kHz). Frequencies outside that band are
thus heavily suppressed, while the frequencies within the
12 to 18 kHz band are amplified, with maximum
amplification being at the central frequency of about

15kHz up to for example about 53dB.
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By operating with a modulated frequency in the emitters
and receivers, the effects of e.g. bright sunlight which
might otherwise cause saturation of the IR received
signal compared to any reflected signal are substantially
obviated allowing the device to work in light conditions
of up to about 10 000 lux background illumination. This
ability to distinguish ©possible users from other
background sources of IR is also further enhanced by the
possibility of supplying a variable current to the IR

emitters as disclosed herein.

Fig. 4 shows a series of individual scans (i.e. a pulsed
IR emission) at a first scanning rate having a time
between individual scans of tl, a second scanning rate
having a time between individual scans of t2 which is
shorter than tl (i.e. a higher scanning rate than tl) and
a third scanning rate having a time between individual
scan of t3 where t3 is greater than tl and t2. The time
between individual scans is measured as the time from the
start of one single scan to the time of starting the next
individual scan. Each of the individual scans is here
shown as having the same pulse intensity (i.e. no
adjustment is made between individual scans to take
account of previous received reflected scans which may
result in a different emittance power being supplied to
the IR emitters. A further time t4 is shown which is a
predetermined time or a predetermined number of pulses
separated by time tl1 (the first scanning rate) which
needs to elapse before the system alters the scanning
rate to the third, slowest scanning rate with time
interval t3. The pulse width of each individual pulse is

normally constant.
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The time tl is set at a constant level to lie between
0.15 to 1.0 seconds, preferably 0.15 to 0.4 seconds, i.e.
such that each individual scan pulse 1s separated by an
equal time tl. The time tl can however be varied and a
very suitable rate to optimise the device for battery
power saving and reaction time to dispensing has been
found to be about t1=0.17 seconds. The second scanning
rate is always faster than the first scanning rate and t2
is set to lie preferably between 0.05 to 0.2 seconds,
preferably between 0.08 and 0.12 seconds between scans.
The time t2 can however be varied to be another suitable
value, but preferably lies between 30% to 70% of tl. Time
t3 may be set at for example between 0.3 and 0.6 seconds,
although a longer time t3 is also possible, such as 1
second or even longer. However for emittance circuit time
triggering (in particular by wusing an RC triggering
circuit using the RC time constant to cause a discharge
of current to the microprocessor for initiatihg timing
operation) it is most suitable if t3 is set to double the
length of tl. Thus t3 may be set at 0.34 seconds in the
case when tl is 0.17 seconds. The initial time tl can be
made variable, for example wvia a variable resistor
operated from outside the device, although typically this
will be factory set so as to avoid unintentional
alteration of time tl1 which 1s unsuitable in certain

situations.

Time t4 may typically be chosen to be of the order of
between 30 seconds to 10 minutes and may also be variably
set up in the device dependent on the type of use and
surroundings which are normally encountered where the
device is to be located. A suitable value for optimised

operation has however been found to be about 300 seconds
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although may also be more, where it is desired to save

further power.

Although not shown it will be apparent that additional
time periods may also be set in the device with
intermediate time periods (i.e. intermediate between the
values of Tl and T2 values, or intermediate between t2
and t3 etc) or even greater time periods, dependent on
operating conditions, although the use of three different
scanning rates has been shown to take account of most
situations with good performance in terms of reaction
time and power saving. For example, a further time period
longer than t4, e.g. 30 minutes, occurring during issuing
of scans at interval t3 could be used so as to ‘alter the
time period between scans to be longer than t3 (e.g. 10
seconds between individual scans). Such a situation may
be useful when the dispenser might not hardly be used for
night-time periods. The reason for this will become
clearer wupon reading the following description of

operation.

As can be seen in Fig. 4, after four scans S1 - S4 at a
time interval of tl, the scanning rate changes to the
second faster scanning rate with interval t2 and
continues at the second scanning rate for two further
scans S5 and S6. The reason for this change will be

explained below with reference to Fig. 5.

Fig. 5 shows a sample of the possible received signal
level (received signal strength) of the received signals
R1-R7 caused in response to emitting the scan pulses S1-
S7T.
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The approximate background IR level is indicated as a
signal received level of Q0. This level Q0 may of course
vary and as shown further below this can however be taken
into account in several ways. For simplicity of
explanation however, it is assumed in the following
example to explain the basic sensor system operation for
detection and scanning alteration, that Q0 remains

substantially constant.

When S1 is emitted and there is no object which is not
accounted for in the last background value of received
signal, the background level received at Rl will be
approximately at level Q0. Likewise at the next scan S2
the level of IR received is also close to Q0 and thus
causes no alteration of the first scanning rate. At scan
S3, the received signal level R3 is however above
background level, but only marginally (e.g. less than a
predetermined value, for example less than 10%, above
background IR level) and thus the first scanning rate is
maintained. Such small changes (below the predetermined
level) above and below Q0 can occur due to ‘temporary
changes in moisture levels or persons moving at a longer
distance from the dispenser, or stray IR due to changes
in sunlight conditions or temperature conditions around

the dispenser.

At scan 854, the received signal level has reached or
surpassed the predetermined value of e.g. 10% above
background IR and the sensor system and its control thus
assumes that a possible user (e.g. the user’s hands or
whole body) is moving closer towards the dispenser in
order to retrieve a product such as a paper towel. In
order to be able to react faster when the user is assumed

to wish that a towel to be dispensed (i.e. when the
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received signal level has reached or surpassed the
predetermined value of e.g. 10% above background IR), the
scanning rate thus increases to the second scanning rate
and thus issues the next scanning pulse at a shorter time

t2 after the previous pulse.

If the signal level R5 received on the next scan S5 also
fulfils the criteria of being at, or more than, a
predetermined level above background IR (e.g. at or
greater than 10% above background IR in accordance with
the criteria used for the previous scans) the Sensor
system records via a counter (e.g. in a memory or another
form of register) a single detection above the
predetermined level and then issues a further scan $S6 at
interval t2 to check whether the received IR is still at
or above the level of 10% greater than background IR QO.
As shown in Fig. 5, this is the case for scan S6, and the
sensor system control (comprising both software and a
microprocessor in a preferred form) then immediately
issues an output to the motor M to start the motor
turning in order to dispense a product (e.g. a portion of
paper 7 from roll 3). In this case, i1.e. when two
consecutive scans are above the predetermined level, the
system has thus determined that a possible user is in a
zone requiring a product to be dispensed and thus

determines that the user is in a “dispensing” zone.

In the case where only one set of sensors is used to
detect the presence of a user in the first detection zone
(e.g. the embodiment of Figs. 1 and 2), the detection
zone and the dispensing zone will be the same physical
zone, but it is merely the sensor control system which
logically determines that a user has entered the

dispensing =zone.
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In the embodiment of Fig. 9 however, where an additional
sensor 19 and/or 21 is used, the signal level R4 will
have been sensed in zone 18 and thus will already have
caused the first scanning rate to change to the second
scanning rate before the user has entered zone 17 which,
in the case of Fig. 9, would be the dispensing zone which
is distinct the first detection zone 18. The zones 17 and
18 could of course overlap to a lesser or greater degree,
but zone 18 in such a case should always have at least a
portion thereof which is arranged to extend further from
the dispenser than zone 17. In such a case it is however
appropriate for the second scanning rate to be maintained
for a time suitable for a user to physically enter the
zone 17 (e.g. a time for moving towards a wash basin,
washing hands and then using a towel). Such a suitable
time may be set for example between 1 and 10 minutes,
during which time the second scanning rate is maintained,
in the expectation of receiving IR reflected signals R
which fulfil the criteria that a product is to be

dispehsed.

In a further situation, not shown, where the level at R5
is below the predetermined level (e.g. 10% above
background IR), the system may be programmed to issue a
further scan and to check again whether the received
signal level is above the predetermined level so as to
indicate that a user is present and wishes to receive a
towel. Thus, rather than always requiring two consecutive
scans to produce two received signals having a received
signal strength above the predetermined level, it has
been found preferable to allow any two of three
consecutive scans to be above the predetermined level.

Further possibilities also exist of course whereby the
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number of scans to allow dispensing of a towel could be
any two out of four consecutive scans, or any three out
of four consecutive scans, or further combinations.
However, with tl1 set at 0.17 seconds and t2 at 0.1
seconds, it has been found suitable to allow any two out
of three consecutive scans to trigger dispensing of a

product.

In the case shown in Fig. 4, after a towel or other
product has been dispensed (discharged), the system
alters the scanning rate back to the first scanning rate
so as to save power and thus scan S7 is emitted at time
tl after scan S6. Clearly this saves power as early as
possible. However, the second scanning rate can however
be maintained for longer 1if desired (situation not
depicted in Fig. 4) so that when a user again wishes to
take a second or further product (e.g. a further towel)
by moving their hands again towards the dispenser outlet,

the dispensing occurs quickly again.

In the case shown in Fig. 5 however a case 1s shown
corresponding to Fig. 4, where the user has for example
torn off a piece of paper which has been dispensed from
the dispenser and thus the level of IR radiation received
at R7 is below the predetermined level (e.g. a level of

10% or more above QO0).

The predetermined level above background level at which
the sensor system control causes discharge of a product
to occur has been described above as being 10% above
background for two out of three consecutive scans.
However practical tests have shown that a more suitable
level is at or above 12% greater than background IR and

even more preferably at or above 15% greater than
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background IR. This is for example to take account of
varying light conditions which may occur when a user is
close to the dispenser, but not actually wishing to use
it. |

However, it has alsoc been found in testing that the
increase in reflected IR which is received allows
entirely different thresholds to be used where desired.
Thus for example the sensor circuits can be tuned such
that the predetermined level above background level is up
to 90% or more, even up to 95% or more, above background
IR, before dispensing occurs. This allows for example a
far greater distinction of the reflection from a user’s
hands compared to any non-desired received IR in the
pulsed bandwidth of 12 to 18 kHz (e.g. in the case of
very strong light conditions). At the same time, the
proximity at which such a high level occurs is'generally
less than when a lower predetermined level is used,

unless the current to the emitters is slightly increased.

In some rare cases users may move their hands very
quickly towards the dispenser and may be aggravated by
having to wait for a time more than absolutely necessary
for the first scanning rate to alter to the second
scanning rate and wait a further 0.2 seconds (when using
t2=0.1) even though this a negligible time. A further
overriding control may thus be included in which any
single received scan signal at or above e.g. 30% (or a
higher amount such as above 95% in the case described in
the preceding paragraph) compared to background level can
be used to cause immediate dispensing of a product,
without requiring consecutive scans at or above a

predetermined level, even when in the first scanning rate
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mode. This can also apply be made to apply in the second

scanning rate mode.

After a period of inactivity for an extended time period
t4 during which the sensing system has been scanning at
the first rate, the system can be allowed to assume that
there are no possible users in the vicinity of the
dispenser. In such a case, even the time t1 may be
considered too short to allow optimal power saving and
thus the system can alter the scanning rate to the third
scanning rate (lower than the first scanning rate),
during which a scanning pulse is issued only once after
elapse of time t3. However in such a case, when an IR
signal is received which is at or above the predetermined
level (e.g. 15% or more above background level), then the
system should alter the scanning rate directly to the
second higher scanning rate, rather than first adopting
the original first scanning rate. However ins such a case
it 1is appropriate to require at least two scans but
preferably more scans to cause product dispensing. For
example, when a washroom where the dispenser is placed is
put into darkness and then at some time later the lights
are turned on, the IR received levels may be considered
to determine that a user is present. To avoid a product
being dispensed in such a case it may be appropriate to
let the system have time to take account of the

background IR levels before being allowed to dispense.

In terms of the background level of IR, as mentioned
above, this will vary over time. Likewise, thé presence
of fixed objects (e.g. soap dishes, other containers, or
other fixed objects) within the range of the dispenser
need to be taken account of as background IR. In order to

do this, it has been found suitable to take a moving
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average of the most recently recorded IR received signals

R so as to alter the level Q0 on a continuous basis.

For example, the four (or more or less than four) most
recently received IR signal values can be used to form
the average value of background signal level by dividing
e.g. the sum of the four most recent received signal
levels by four for instance. As each new value of IR is
received, the oldest value of the four values is moved
out of the calculation (e.g. by removing it from a
register or store of most recent values in the control
circuitry) and calculating a new average based on the
most recent values. Calculation of a moving average and
the means required to do this in both hardware and/or
software for the most recently recorded set of values is
very well known in the art of electronics and thus is

deemed to require no further explanation here.

The predetermined number of previous single scans which
is used to form the (moving) average is typically between
two and ten scans, preferably between three and six
scans, and most preferably four or five scans. If three
or less scans are used to form the average of received IR
and this 1is used when setting the second current to be
supplied to the emitter(s), the difficulty may arise that
the last wvalues include high IR wvalues due to a hand
being present temporarily and then being removed, which
causes an artificially high average value of received IR.
This phenomenon can of course be used, if desired, to
advantage in setting the current level to the emitter by
comparing the set (e.g. three last consecutive scans) of
IR received values which caused dispensing to occur, to
the most recent set of IR received values which did not

cause dispensing to occur. When four or more scans are
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used this provides more stable results for background IR
although use of too many values can cause the dispenser
not to react quickly enough to background changes, which
thus on some occasions may make the dispenser react more

slowly to the presence of a user.

By using a moving average of background IR level, the
further advantage is obtained that when a user who has
just withdrawn a towel or other product keeps his/her
hands at the dispensing outlet, the received IR level
will remain high. However, to prevent a user in this way
causing discharge of a large amount of product, e.g.
paper towel material, the user’s hands will be regarded
as being background IR when they are relatively
stationary and thus dispensing will not occur. To
dispense a further product (e.g. paper), the user must
therefore move his/her hands away from the dispenser
sensors to allow a reading of “true” background IR (i.e.
background IR without the user’s hands being present too
close to the device). Only upon renewed movement of the
user’s hands towards the dispenser sensors can product

dispensing be caused to occur again.

A still further means by which misuse of a dispenser by
repeated withdrawing of towels unnecessarily can be
prevented is by arranging, in addition or even as an
alternative to the above moving average, an adjustable
minimum elapse time between towel dispensing (e.g. a time
of between 2 and 10 seconds). However this feature is not
generally required since in most cases, the inherent
elapse time for the system to determine a user as being
present in the dispensing zone and to turn the motor to
dispense a towel, will be sufficient to prevent such

misuse.
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It will also be appreciated that as the batteries of the

“dispenser discharge over time, the power supplied to the

sensors may also be affected which may cause less
efficient operation. To prevent this occurring and thus
to ensure a stable voltage is available for supply to the
sensors (until a time close to total battery depletion),
a constant current sink may be employed. Such constant
current sinks to provide voltage stability are well known
per se in the art of electronics and thus are deemed to
require no further description here, although it will be
understood that their use in the sensing circuitry for
such a dispenser as described herein is particularly
advantageous. The amount of extra energy required to
operate the constant current sink is negligible and thus
use of such a device is barely noticeable on battery

useable lifetime.

The power supplied to the emitters may additionally be
arranged to be varied by an automatic control, suitably
between an amount of 0.00lmAs to 0.l1lmAs (using a 6V
battery installation), in order to take account of
received reflected signal strength from previous scans,
particularly those resulting in dispensing occurring
compared to those which did not cause dispensing (i.e.
the latter representing the stable background IR) and to

adjust the level of emitted IR to a more suitable level.

This can be achieved by wvarying the current to the
emitters between e.g. 1mA and 100 mA (i.e. a 100-times
variation possibility). This can be done by using the PWM
(pulse width modulator) module 106 (to be described
later) whereby a square PWM signal is converted to a DC

voltage having an output proportional to the PWM duty
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cycle, and whereby the MCU changes the PWM duty cycle to
adjust the DC voltage to the emitter circuits and thus
the power of the IR signal emitted, based on signal
strength inputs received by the sensors and sent to the
MCU. For example, if the reflected signal strength is
very low on the last few scans (e.g. five scans) when
dispensing occurred, this may be because the typical
brightness of the wuser’s hands is low and background
light levels are relatively high. This may cause received
signal levels to be only Jjust above the predetermined
level compared to background IR unless the user’s hands
are placed very close to the sensors, which can lead to
difficulty in detection in some circumstances. In such a
case it may be suitable to increase the power sqpplied to
the IR emitters so as to receive a more easily
perceptible signal change, i.e. a first current is
increased to a second higher current and this second
current applies for the next scanning pulse (or pulses)
which will be sent (unless a further change in background
IR is detected which may lead to a further change in

current sent to the emitter(s)).

Likewise if the typical brightness of the user’s hands is
high and background IR levels are low, it may be suitable
to decrease the power supplied to the IR emitters as an
easily perceivable signal level change (i.e. reflected IR
level during dispensing compared to background IR level)
is received. In this way, the power supplied to the
emitters is still further optimised to take account of
such conditions while pfoviding reliable and fast sensing
and dispensing. Thus, apart from in very high 1light
conditions, only very low power to the sensors can be
used. In this way it will also be understood that the

dispenser can be optimised such that the first detection
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zone in which the presence of a possible user causes
changing from the first to the second scanning rate is
selected to lie at between about 20 and 60 cm, preferably
between 25 cm and 50 cm from the discharge outlet. It
will be apparent that further increases in power to the
emitters will increase the range of detection, but the
power consumption will increase at a much greater rate
and false detections may also occur more easily. Thus the
range of up to 50 cm from the dispenser for allowing
detection of a user is a preferred maximum for most

installations.

When changing the current level from the first to the
second current, it may however be suitable to design the
control circuitry such that the first and second level of
current are held constant for e.g. at least one second
(or even longer) before being allowed to change to a

different current level.

By altering the supplied current to the emitters in the
above mentioned way, the power supplied to the emitters
is optimised to take account of background conditions so
as to provide a reliable and fast sensing and dispensing

without using unnecessary battery power.

An alternative, possibly simpler, method which can be
used to vary the IR emitter current, rather than by
comparing (as above) the values of reflected IR to
general background levels, is to set a so-called
“standard value” or “threshold value” in the control
circuitry, which is a value of the expected detected
signal strength received in normal operating conditions.
The current supplied might be e.g. 5mA. If this standard

value 1is called Al, then during operation the control
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circuitry (MCU thereof) can be made to calculate the IR
level, A2, from a predetermined number of the most
recently received IR values (i.e. the moving average of
the most recent values). If A2 > Al (i.e. the detected
reflection moving average signal level A2 is above the
stored standard signal level Al) the current supplied to
the emitter can be reduced, preferably in increments.
Conversely, in the case where A2 < Al, then the current
supplied to the emitters can be increased, preferably

incrementally.

For each single scan the current supplied to the emitter
should normally be kept substantially constant. Thus both
for a first current level énd a second current level, the
current is kept substantially constant at that respective
current level. As will also be clear, there are not only
two current levels possible, since as soon as said second
current level is sent in one single scan, that second
current level becomes the first current level for the
next scanning and the second current level will be the
next current level to be set (either up or down or
unaltered between each scan), all depending on the

results of the most recent moving average of IR received.

The average receilved IR is calculated from a
predetermined number of previous single scans. Preferably
the predetermined number of previous single scans refers
to the scans which immediately precede the most recent
scan. A suitable predetermined number of scans may be
between 2 and 10, scans, preferably between three and six
scans, and most preferably four or five scans. For
calculating the average received IR, the last (e.g. four)
single scans are used and the average value of all IR

receiver inputs 1is used for each scan. On the next
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average IR which is calculated, the immediately last four
single scans are then used again (the oldest scan of the
previous scans having now been removed from the

calculation).

A further way of performing a background IR measurement,
rather than taking the average of the previously received
IR values which include the received values of IR
reflection from the emitted IR, is to perform a reception
scan (i.e. activate the receiving circuits for a small
amount of time with the emitters turned off) and measure
the level of incoming IR. This can be performed by the
MCU for example. An average of a predetermined number of
the preceding single reception scans can then be used to
form an average value of received IR (with emitter

deactivated) in the way already described.

In the case of using turned-off emitters to establish
background IR, it may also be suitable to fix a level of
received IR (in particular in cases where the remaining
battery power is very low so that current levels supplied
to the emitters should not, or cannot, be increased
further), which lies for example at about 90% of a
received value of IR by the IR receiver when the IR
emitter is turned on. Other values e.g. of 85% and
upwards could however be chosen. Variations of IR at this
absolute level of received IR are often too small for
accurately being able to differentiate a change in
received IR which 1is caused due to user presence as
compared to external influences and this may lead to
incorrect dispensing. Such a situation is more likely to
occur in dispensers where limited frequency pulsed IR is
not used (i.e. opposite to the aforegoing limited 15kHz

frequency emission and the 12-18kHZ detection system
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described above) due to the far lower absolute levels of
background IR which are required to saturate the sensor

reception system.

It will also be understood that the dispenser can be
optimised such that the outermost edge of the first
detection zone in which the presence of a possible user
causes changing from the first to the second scanning
rate, 1s selected to lie at between about 20 and 60 cm,
preferably between 25 cm and 50 cm from the discharge
outlet. A further increase in power to the emitters to
achieve a longer range will increase the range of
detection, but the power consumption will increase at a
much greater rate and false detections may also occur
more easily despite the additional measure of emitter

current supply level.

In a further preferred embodiment, the dispenser can be
arranged to have two modes of operation, one being the
sensing mode (or “user-sensing” mode) described
previously whereby active IR sensing is operating, the
other mode being a hanging towel mode whereby each time
for example a paper towel is dispensed and also removed
(e.g. torn off), a new paper towel is discharged from the
dispenser. For fhis purpose, the cutting edge 16 as shown
in Fig. 2 for example' could be mounted such that the
application of pressure against the cutting edge (often
referred to as a cutter bar) causes a switch to be
actuated to start the motor M to issue a new pilece of
towel ready to be torn off. The device may also include a
manual switch so that this hanging towel mode can be set
manually by a user, or automatically set by a timing

circuit, for example at known time periods ‘when the
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dispenser will normally be in constant use and the use of

the active IR sensor system is temporarily superfluous.

A hanging towel mode can also for example be suitable in
extremely high background IR conditions (e.g. above 5000
and preferably above 10000 lux) when the IR sensing
system is totally saturated and thus cannot detect the
difference in the increased level of IR radiation from a
user compared to background levels, despite any change
from the first current to the second current supplied to
the emitters. The dispenser is thus arranged to detect
the level of IR radiation against a threshold (i.e. a
maximum threshold value), and when said threshold is
reached, the sensor control system (i.e. the control
system for the sensor system) switches the dispensing
mode of the dispenser from a user sensing mode (i.e. the
comparison of received IR to background IR for initiating
dispensing as described previously) to a hanging towel
mode in which a piece of paper sheet towel is fed out of
the discharge opening 8 and remains hanging there until
it is removed, upon which a further paper towel is fed
out of the discharge opening 8 and again remains hanging

there.

However, the average received IR detection is preferably
still calculated during the time that the hanging towel
mode is in operation and the control system is arranged
to switch back the mode from hanging towel mode to
dispensing mode when the value of average received IR

drops below the threshold value.

Tmmediate switching back may not always be suitable,
since the average IR may have dropped only temporarily

below the threshold and the device could be switching
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constantly between hanging and user Sensing‘modes which
may confuse a user. Thus it may be preferable to include
a time delay of a first predetermined time (e.g. five
seconds or more, or even longer time periods) before

switching back to the user-sensing mode.

An even further improvement may be achieved by arranging
the control system software (or optionally hardware) to
prevent switching back to said user-sensing mode during
said first predetermined time period if an value of the
average received IR during that time is above the maximum
IR threshold. Again this helps to further smooth out the

effects of temporary background IR changes.

In a dispenser using emitted pulsed IR (e.g. at 15kHz AC
voltage as explained above) the level of background IR
caused in particular by light (containing all frequencies
of IR) at which such a change to hanging towel mode 1s
required will normally be a very high level (e.g. up to
or more than 10 000 lux). However, the mode change from
user sensing mode to hanging towel mode is particularly
advantageous in a cheaper type of dispenser system where
the IR is not pulsed, but merely a broad frequency band
of IR is emitted and a broad frequency band is receilved.
In such cases, the level of saturation of receiving side
of the sensor system occurs at much lower levelé of light
(e.g. of the order of 1000 1lux). Thus, the switch from
user sensing mode to hanging towel mode would offer a
useful addition to such devices without incurring the
expense of a limited pulsed frequency emission and

special amplifiers and filters on the receiver side.

A further occasion on which it may be useful to switch to

hanging towel mode is at a time <close to Dbattery
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depletion, when the power consumption of the active IR
sensing system is unsuitably high for the remaining power
of the batteries (when related to the normal usage to
which the device is put). In such a case of low battery
power, automatic switching (by the dispenser control
system including the sensing system) to the hanging towel
mode and turning off the emitters used for the sensing
mode can be used. Alternatively, the device can be fitted
with a low battery power warning indicator which could be
used by an attendant to move a manual switch to'a hanging

towel mode temporarily before replacing the batteries.

Fig. 6 shows a block diagram of the basic system of one
embodiment of a dispenser according to the invention, in
which the portion shown in dotted 1lines includes the
basic components for IR signal modulation, IR emission
and IR reception used to submit a sensing signal to the
A/D modulation of the master control unit (MCU) which

unit contains a microprocessor.

Box 101 and 102 denote IR emitter(s) and receiver(s)
respectively, corresponding generally to the previously
described emitters 10, 12 and receivers 9, 11, 13
described above. These IR emitters and receivers are
preferably photodiodes. The hand shown outside the dotted
lines indicates that IR radiation emitted by the
emitter(s) 101 is reflected by the hand ~back to
receiver(s) 102. Unit 103 is a photo-electric converter
for converting the received IR signal before it is passed
to filtering and amplification unit 104 where the band
pass filter and amplification circuits operate to amplify
the received signal around the central frequency in a
limited band width and to thereby suppress ‘other IR

frequencies relatively. The signal is then passed to a
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signal rectification unit 105, since the IR signal is an
AC signal. From the unit 105, the signal passes into the
A/D module of the MCU.

The output of the PWM module 106 is controlled by the MCU
such that a square wave signal from the PWM can have its
duty cycle varied by the MCU to adjust the DC voltage to
the emitter circuits and thus the power of the IR signal
emitted. The PWM 106 is connected to a D/A converter 107
and into an IR emitter driving circuitry unit 109 which
includes the constant current sink mentioned previously.
Into the same IR emitter driving circuitry is also fed a
signal from a phase frequency detection module 108 which
issues a 15kHz (#0.5%) impulse modulated signal (or
another frequency of modulated signal as considered
appropriate) so as to drive the emitters iOl via the
emitter driving circuitry 109 to emit modulated IR
signals for short intervals (e.g. each signal is emitted
for about 1 ms). In this regard it should be noted that
before the modulated signal is emitted, the MCU should
first have already put the filter and amplification
circuit unit 104 for the received signal into operation
for a short period, e.g. 2.5 ms, before emitting a
modulated pulse, so as to allow the receiver circuit to
stabilise so as to reliably detect reflected IR from the
emitted IR signal. Since the unit 104 is already in
operation when the IR scanning pulse is emitted, and
since the filters and amplification unit are centered
around the central frequency of the emitted pulse, there
is no need to synchronise the timing of the emitted pulse

and the received pulse to any further extent.
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The signal from unit 109 feeds into the IR emitter on/off
control unit 110. The input/output module 118 of the MCU
also feeds into the unit 110 to be turned on and off as
required to thereby perform an IR scan via the emitter
101.

In order to activate the microprocessor (i.e. wake it up
to perform a scan at a certain rate), RC wake-up
circuitry 115 feeds into the MCU into a wake-up detection
unit 114. Unit 117 is an external interrupt detection

unit.

From the input output module 118 is a feed to unit 119
which can be regarded as the motor driving circuitry
which drives the motor M when the sensor system (which
preferably includes the MCU and software) has detected
that a product should be dispensed due  to the
determination of the presence of a user in the dispensing

zone.

Further peripheral units 111, 112 are respectively a
paper sensing circuit unit and a low power detection
circuit (i.e. for detecting Dbatteries close to
depletion). Unit 116 indicates battery power which is
used to drive the MCU and also all other peripherals and
the motor. Unit 120 may be motor overload circuitry which
cuts off power to the motor for example when paper
becomes jammed in the dispenser or when there is no paper
in the dispenser. Unit 121 is a paper length control
unit, which operates such that a constant length of paper

(which is itself variably adjustable by manual operation
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e.g. of a variable resistor or the like) each time the
motor is made to operate to dispense a length of paper
sheet 7 through the discharge opening 8. This unit 121
may also include a low power compensation module by which
the motor under lower power is made to turn for a longer
period of time in order to dispense the same length of
paper sheet, although the unit may simply be a pulse
position control system whereby the rotation of the motor
is counted in a series of pulses and the rotation is
stopped only when the exact number of pulses'has been
achieved. Such a pulse position control system could
include for example a fixedly located photointerruptor
which can detect slots in a corresponding slotted unit
fixed to the motor drive shaft (or alternatively on the
drive roller 5 operably connected to the drive motor) .
Unit 122 may be low paper detection circuitry and unit
123 may be a unit used to indicate whether the casing is
open or closed. This can for example be used to provide
automatic feeding of a first portion of paper from the
paper roll through the discharge opening when the case is
closed, e.g. after refilling with a new roll of paper, so
that the person refilling the dispenser is assured that
the device 1is dispensing properly after having been

closed.

Although not shown here, a series of warning or status
indication 1lights may be associated for example with
various units such as wunits 111, 112, 120 to 123 +to
indicate particular conditions to a potential user or
dispenser attendant or repairman (e.g. if the dispenser
motor is Jjammed or the dispenser needs refilling with

paper or the like).
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Fig. 7 shows one embodiment of an RC control circuiltry
which can be wused to give a timed wake-up of the
microprocessor in the MCU. The principle of such a
circuit is well known and in the present case a suitable
value for the resistoi Re is 820 kOhm and for the
capacitor 0.33 microfarads. Although not shown
specifically in Fig. 6, the RC wake-up circuitry uses the
input/output unit 118 of the MCU to provide the timed
wake-up function of the microprocessor so that a scan
occurs at the prescribed time interval (tl, t2 or t3 for
example) . When there is a high to low voltage drop at the
input/output, as a result of the RC circuitry, the MCU
will “wake-up” and perform a scan. This wake-up leading
to the performing of a scan also requires supporting
software. Likewise the length of the time t1 and/or t2
and/or t3 can suitably be made as a multiple of the RC
circuitry time constant, whereby the input from the RC
circuit can be used in the software to determiﬁe whether
a scan 1is required or not at each interval. In this
regard it will be noted that an RC circuit is subject to
voltage changes at the input (via VDD which is the MCU
supply voltage source acquired after passing through a
diode from the battery voltage supply). As the voltage of
the battery (or batteries) drops, there will then be an
increase in the RC time constant in the circuit of Fig. 7
and thus the times tl, t2 and t3 set initially will vary
as the batteries become more depleted. For example, with
the time tl set at the preferred level of 0.17 seconds
for a battery level of 6V, a drop to depletion level of
4.2V will increase time tl to 0.22s. Thus, the values of
tl, t2, t3 etc., as used herein, are to be understood as

being the values with a fully charged battery source.
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Fig. 8 shows a modified RC circuit which has the
advantage of using less current than the circuit shown in
Fig. 7. In Fig. 8, three bipolar transistors are used to

minimise the current used when the MCU is asleep.

Under normal conditions, the digital circuitry inside the
MCU operates in a logic High voltage state and a logic
Low voltage state at which the current drain is very low.
However when the RS~-wake-up circuitry is connected as in
Fig. 7 (whereby the indication “to MCU” implies a
connection to the input/output port of the MCU) this
creates a voltage change at the input/output port of the
MCU which is a progressive voltage change, due to the
charging and discharging process in the RC circuit. This
creates a relatively long working period for the digital
circuitry in the MCU, in turn resulting in an internally
higher current consumption in the IC internal circuitry
than is present during normal operation conditions. This
results in somewhat higher power consumption to the MCU
during its “off” cycle (i.e. the “sleep” cycle of the
MCU) .

By the circuitry in Fig. 8, the modification includes the
use of two input/output ports PA7 (right hand side in the
Figure) and PB7 (left hand side in the Figure) to the
MCU. The important aspect of this circuit is that two
transistors Q2 and Q3 have been added in cascade which
together modify the RC charge~up characteristics. The MCU
PA7 pin then gives a much sharper charge~up curve. The
delay time constant for waking up the MCU is determined
by R4 and Cl, which have been given values of 820kOhm and
0.68pF respectively in the example shown. Other values

for other time constants can of course be chosen.



10

WO 2007/006330 50 PCT/EP2005/007616

The fast voltage change at port PA7 is achieved after
conversion in Q2 and 03, which minimizes the time
required for transition from a logic High voltage to a
logic Low voltage level. Such a circuit as in Fig. 8 can
achieve about 40% power reduction during the sleep cycle
compared to the Fig. 7 circuitry for approximately the
same RC time constants. Thus the RC timing circuitry of
Fig. 8 is particularly advantageous where maximum power

is to be saved.



10

15

20

25

30

WO 2007/006330 51 PCT/EP2005/007616

1.

CLAIMS

A dispenser for automatically dispensing a product
stored in a product supply of said dispenser, said
dispenser comprising an electric, preferably
battery, power supply and an active IR sensing
system, sald IR sensor system including at least
one IR emitter and at least one IR receiver,
wherein said IR sensing system is arranged to scan
for the presence of a possible user at least at a
first scanning rate, and wherein a sensor control
system is provided such that said active IR emitter
is supplied with a first current which 1is
substantially constant during one or more single
scans but which can be altered to a different,
second substantially constant current fof further
scanning, said first and second currents being
determined on the basis of a signal strength of the
average received IR which is received by said at
least one IR receiver during a predetermined number

of previous single scans.

A dispenser according to claim 1, wherein said
second current is made higher than said first
current when the average IR received by said IR
receiver increases from a first average received IR
to a second higher average received IR, ard is made
lower than said first current when the average IR
received by said IR receiver decreases from a first
average received IR to a second lower average

received IR.
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3.

A dispenser according to claim 1, wherein a first
standard value Al has been set in the control
circuitry, corresponding to a value of the expected
detected signal strength received in normal
operating conditions, and wherein the control
system is arranged to calculate a moving average A2
of a predetermined number of the most recently
received IR values, and wherein when A2 > Al the
current supplied to the emitter 1is reduced,
preferably in increments, and in the case where A2
< Al, the current supplied to the emitters is

increased, preferably incrementally.

A dispenser according to claim 1, wherein said
predetermined number of previous single scans is
between two and ten scans, preferably between three
and six scans, and most preferably four or five

scans.

A dispenser according to any one of the preceding
claims, wherein said first current and sald second
current can be varied within fixed maximum and

minimum limits.

A dispenser according to claim 35, wherein the
maximum limit is between 10 and 150 greater than
said minimum limit, preferably between 50 and 120
greater and more preferably between 95 and 105

greater.

A dispenser according to any one of the preceding
claims wherein said sensor system can also scan at

a second scanning rate, and wherein said second
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10.

scanning rate is higher than said first scanning
rate, wherein the sensor system is arranged to
change said scanning rate from said first scanning

rate to said second scanning rate upon receiving a

reflected IR level greater than a predetermined

value above background IR 1level for a first
predetermined number of single scans, and wherein
said sensor system causes a product to be dispensed
by said dispenser when said sensor system detects a
change in received IR signal strength which is at
or greater than a predetermined IR signal strength
level above a background IR signal strength level

for a second predetermined number of single scans.

A dispenser according to claim 7, wherein said
predetermined signal strength level is at or above
10% higher than background level, preferably at or
above 12% higher than background level, and more
preferably at or above 15% higher than background

level.

. ‘A dispenser according to any one of the preceding

claims, wherein said sensor system comprises a
plurality of IR receivers and at least one IR
emitter, preferably with at least one IR receiver
more than the number of IR emitter(s), and wherein
the value of received IR values at all receivers is
used to form a single average value of received IR

during one single scan.

A dispenser according to claim 9, wherein said
sensor system comprises at least two IR emitters
and at least three IR receivers, wherein each

emitter has one receiver on each lateral side
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11.

12.

13.

14.

thereof such that the emitters and receivers are in
the order receiver-emitter-receiver-emitter-
receiver in a lateral direction across the
dispenser, and wherein the spacing between each
emitter and each laterally adjacent receiver is

substantially equal.

A dispenser according to any one of the preceding
claims, wherein said dispenser comprises a
discharge outlet on or proximate a lower face
thereof, and wherein each of said emitters and

receivers is arranged on said lower face.

A dispenser according to any one of the preceding
claims, wherein said dispenser is a paper towel
dispenser arranged to both store a supply of paper
and to dispense at least a portion of said supply

of paper.

A dispenser according to any one of the preceding
claims, wherein said IR emitters are controlled by
a sensor control system to provide IR radiation to
a level such that the detection field provided by
said emitters is able to detect the presence of a
possible user at a distance of up to 25 cm from
said discharge outlet, preferably up to 50 cm from

sald discharge outlet.

A dispenser according to any one of the preceding
claims, wherein said sensor system 1s arranged to
emit IR radiation only with a first emitting
frequency band and wherein said sensor system is
arranged to detect radiation in a limited .frequency

detection range, wherein said first emitting
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15.

16.

17.

18.

19.

frequency 1is preferably about 15 kHz and said
frequency detection range is preferably between

about 12 kHz and about 18 kHz.

A dispenser according to any one of the preceding
claims, wherein said dispenser is a paper towel
dispenser, and wherein the sensor control system is
arranged to detect a maximum threshold value of
average received IR, upon which said sensor control
system switches a dispensing mode of said dispenser

from a user sensing mode to a hanging towel mode.

A dispenser according to claim 15, wherein said
sensor control system switches said dispensing mode
from said hanging towel mode to said user sensing
mode when the average received IR 1s measured to

lie below said maximum threshold wvalue.

A dispenser according to claim 16, wherein said
control system is arranged with a time delay such
that when the average received IR is measured to
lie below said maximum threshold value said
switching operation from said hanging towel mode to
said user sensing mode is delayed for at least a

first predetermined time.

A dispenser according to claim 17, wherein said

first predetermined time is at least five seconds.

A dispenser according to claim 16 or claim 17,
wherein said control system is arranged to prevent
switching to said user sensing mode if within said
first predetermined time, said maximum threshold

value is exceeded.
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20.

21.

22.

23.

24.

A dispenser according to any one of the preceding
claims, in which the average value of received IR

is measured with each IR emitter turned off.

A dispenser according to claim 20, wherein the
sensor control system 1is arranged such that when
the average value of received IR with each IR
emitter turned off is above 90% of the average
value of received IR with each IR emitter turned

on, said user sensing mode is disabled.

A dispenser according to claim 21, wherein said
control system switches to a hanging towel mode

after disabling the user sensing mode.

A dispenser according to claim 21, wherein said
control system switches from said hanging towel
mode back to said user-sensing mode, upon detecting
that the average value of received IR with each IR
emitter turned off 1s at or below 90% of the
average value of received IR with each IR emitter

turned on.

A dispenser according to any one of the preceding
claims, wherein a constant current sink is used to

provide a constant current to each IR emitter.
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INTERNATIONAL SEARCH REPORT

Intgznational application No

/EP2005/007616

A. CLASSIFICATION OF SUBJECT MATTER
INV. HO3K17/94 A47K10/34

G01v8/1

0

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

HO3K A47K GO1V EO3C GO6F GO8B

Minimum documentation searched (classification syster followed by dlassification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO~-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

page 1

page 2, line 18 - line 34
page 3, Tine 1 - page 4,

page 6, line 4 - page 7,

page 8, Tine 1 - line 12

claims 1-5,8-12
figures 2-6

line 14
Tine 5

page 13, line 15 - page 15, line 6

Category” { Citation of docurnent, with indication, where appropriate, of the relevant passages Relevant to claim No.
X W0 2005/050253 A (KONINKLIJKE PHILIPS 1-6,13,
ELECTRONICS N.V; DE MEERSMAN, ERIK) 14,20,24
2 June 2005 (2005-06-02)
Y 7-12
A 15-19,
21-23

Further documents are listed in the continuation of Box C.

See patent family annex.
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“A' document defining the general state of the art which is not
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‘E* earlier document but published on or afterthe international
filing date

*L* document which may throw doubls on priority claim(s) or
which is cited o establish the publication date of another
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‘0" document referring 10 an oral disclosure, use, exhibition or
other means

'P* document published prior to the international filing date but
later than the priority date claimed

“T* later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory undetlying the
invention

"X* document of parlicular relevance; the claimed invention
cannol be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

*Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
‘m?quﬂs, ?tUCh combination being obvious to a person skilled
in the art.
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21 August 1984 (1984-08-21)

column 2, Tine 57 - line 65

figures 1,4,5

US 2002/088837 Al (FORMON JOHN S ET AL)
11 July 2002 (2002-07-11)

paragraph [0023]

figures 1,4

US 4 742 583 A (YOSHIDA ET AL)

10 May 1988 (1988-05-10)

column 1, line 1 - column 5, Tine 28
column 9, 1ine 20 - column 12, Tine 22
figures 2,3,9~14

9,10

11,12

15-19,
21-23

7,8

Fommn PCT/ISA/210 {eontinuation of second sheet) {April 2006)

page 2 of 2




.ternational application No.

INTERNATIONAL SEARCH REPORT PCT/EP2005/007616

Box Il Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:
because they relate to parts of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carrled out, specifically:

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this internationa) application, as follows:

see additional sheet

1. m ‘As all required additional search fees were timely paid by the applicant, this International Search Report covers all
searchable claims.

2. ]_—_I As all searchable claims could be searched without effort justifying an additional i‘ee, this Authority did not invite payment
of any additional fee.

3. D As only some of the required additional search fees were timely paid by the applicant, this International Search Report
covers only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is
restricted to the Invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest,

No protest accompanied the payment of additional search fees.
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FURTHER INFORMATION CONTINUED FROM PCT/ISA! 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-6, 9-14, 20, 24
group 1 (searched inventions)
1.1. claims: 1-6,13,20

Control apparatus adapted to compensate for slowly changing
ambient conditions in an IR sensing system for an automatic
product dispenser.

1.2. claims: 9-11

An automated product dispenser constructed to comprise an
infrared sensor.

1.3. claim: 12
A paper towel dispenser.
1.4. claim: 14
An infrared sensing system emitting IR 1light of a specific
frequency being relatively immune to electromagnetic waves
of different frequencies.

1.5. claim: 24

Circuit for driving an infrared LED.

2. claim: 7 8

Control apparatus adapted to perform a robust detection in
an IR sensing system for an automatic product dispenser.

3. claims: 15-19, 21-23

A control apparatus for an automatic dispenser adapted to
distinguish between a present user or a dispensed product in
front of its incorporated infrared sensor.




INTERNATIONAL SEARCH REPORT

' Information on patent family members

Intarnational application No

; /EP2005/007616
Patent document Publication Patent family Publication

cited in search report date member(s) date

WO 2005050253 A 02-06-2005  NONE

UsS 4467251 A 21-08-1984 AT 385144 B . 2b-02-1988
AT 280880 A 15~-07-1987
AU 532660 B2 06-10-1983
AU 5884180 A - 04-12-1980
BE 883485 Al 15-09-1980
BR 8003316 A 30-12-1980
CA 1167949 Al 22-05-1984
CH 659521 Ab 30-01-1987
DE 3020483 Al 04-12-1980
DK 231680 A 01-12-1980
FI 801627 A 01-12-1980
FR 2458082 Al 26~-12-1980
GB 2051356 A 14-01-1981
HK 48885 A 28-06-1985
IT 1130692 B 18-06-1986
JP 1464836 C 10~-11-1988
JpP 56004079 A 16~-01-1981
JP 63008437 B 23-02-1988
NL 8003055 A 02-12-1980
NO 301606 A 01-12-1980
SE 428250 B 13-06-1983
SE 7904749 A 0i~-12-1980
SG 84084 G 26~04-1985
us 4888532 A 19-12-1989
us 4590410 A 20~05-1986
us 4560912 A 24-12-1985

us 2002088837 Al 11-07-2002 AU 3092799 A 06-12-1999
BR 9910533 A 16-01-2001
CA 2332911 Al 25~11-1999
EP 1079722 Al 07-03-2001
JP 2002515273 T 28~05-2002
MX  PA0ODO11365 A 14-05-2002
Us 2001017309 Al © 30~08-2001
WO 9959457 Al 25-11-1999
US 2001001475 Al 24-05-2001

US 4742583 A 10-05-1988 CA 1269746 Al 29-05-1990
DE 3679527 D1 04-07-1991
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