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(54) DETECTOR FOR INFRARED RADIATION AND METHOD FOR IT

(57) A detector is described, comprising a first cover
having a cylindrical wall comprising a first aperture, and
defining an interior space; a second cover having a cy-
lindrical wall comprising a second aperture, wherein the
second cover is arranged concentrically around the first
cover; and a sensor mounted within the interior space,
wherein the sensor has a field of view and is configured
to detect infrared radiation. An overlap of the first aperture
and the second aperture with the field of view of the sen-
sor defines a detection area of the detector and the first
cover and the second cover are each rotatable around
the sensor to adjust the detection area. Optionally, the
detection area is adjustable to an angle between 10° and
180°.
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Description

[0001] The present disclosure relates to a detector. In
particular, the disclosure is related to an outdoor detector
such as a passive infrared (PIR) detector. The disclosure
is particularly applicable to an intrusion detector.
[0002] Conventional intrusion detectors typically in-
clude at least one sensor, such as a passive infrared
(PIR) sensor e.g. a pyroelectric sensor, to detect infrared
light. Pyroelectric sensors have a predefined field of view,
which is typically around 90°. Such detectors may include
a window in front of the sensor to allow infrared light there-
through to become incident on the sensor. Generally, the
window does not impinge on the field of view of the sen-
sor, such that the field of view is not unnecessarily re-
duced.
[0003] A PIR sensor detects changes in IR radiation
incident upon it, and works by passively detecting radi-
ation from external sources rather than actively emitting
radiation and receiving reflected radiation. The intensity
of IR radiation detected varies with the temperature and
surface characteristics of an object in front of the sensor.
When an object, for example a human, passes in front
of the sensor, the temperature at the corresponding point
in the field of view of the sensor will rise to body temper-
ature and fall back down to the background temperature.
The PIR sensor is configured to convert this temperature
change into an associated voltage and output this to elec-
tronics which can interpret this signal as a detection
event. This can trigger an output to a user interface, or
can activate an alarm, a camera, or security lights, for
instance.
[0004] According to a first aspect of the disclosure,
there is provided a detector comprising: a first cover hav-
ing a cylindrical wall comprising a first aperture, and de-
fining an interior space; a second cover having a cylin-
drical wall comprising a second aperture, wherein the
second cover is arranged concentrically around the first
cover; and a sensor mounted within the interior space,
wherein the sensor has a field of view and is configured
to detect infrared radiation; wherein an overlap of the first
aperture and the second aperture with the field of view
of the sensor defines a detection area or a detection field
of view of the detector; and wherein the first cover and
the second cover are each rotatable around the sensor
to adjust the detection area.
[0005] The detection area may also be referred to as
the field of view of the detector, and takes into account
the fact that parts of the cylindrical walls of the first and
second covers may block part of the field of view of the
sensor.
[0006] Optionally, the detection area is adjustable to
an angle between 10° and 180°. That is, the first and
second covers may be adjusted relative to each other so
that the angle of the field of view of the detector is at least
10°, preferably at least 20°, further preferably at least
30°. In the same or another embodiment, the maximum
angle of the field of view created by the positions of the

first and second covers may be 180°, and is preferably
at least 170°. As noted below, the angle defining the field
of view may be continuously adjustable to within an ac-
curacy of 10°, 5°, 2°, or 1°. Optionally, the detection area
is continuous. Optionally, the first cover and/or the sec-
ond cover comprise a single aperture each. In other
words, optionally the first cover and/or the second do not
comprise more than one aperture each.
[0007] Optionally, the first and/or second apertures
have a width greater than the field of view of the sensor.
In this manner, the apertures can be aligned so as to not
interfere with the width of the field of view of the sensor.
Of course, the covers can be adjusted so that the aper-
tures partially overlap to achieve the desired detection
area by impinging on the width of the field of view of the
sensor. Optionally, the first and/or second apertures have
a height greater than the field of view of the sensor. In
this manner, the apertures do not interfere with the height
of the field of view of the sensor.
[0008] By rotating the first and/or second covers to
block part of the field of view of the sensor, the detection
area is adjusted. In other words, the area over which the
sensor can detect is reduced.
[0009] Optionally, the first cover and the second cover
are rotatable in the opposite directions to adjust the size
of the detection area. By rotating the first and second
covers by the same amount, the detection area can be
adjusted by the same amount at each side.
[0010] Optionally, the first cover and the second cover
are rotatable in the same direction to adjust the orienta-
tion of the detection area. In this manner, a set detection
area can be rotated to point in a different direction. By
rotating the first and second covers together, but keeping
them stationary relative to each other, the size of the
detection area can be maintained, without requiring re-
adjustment of the size of the detection area once each
cover is adjusted into position to set the desired orienta-
tion.
[0011] The first and second cover may each be formed
as a full cylinder which, apart from the aperture, com-
pletely surrounds the sensor. Alternatively, each cylin-
drical cover may be a partial cylinder or cylindrical seg-
ment that does not completely surround the sensor. As
the skilled person will appreciate, a portion of the first
and second cover may surround the sensor to form a full
cylinder while a portion of the first and second cover may
be formed of a cylindrical segment that does not com-
pletely surround the sensor, but forms an aperture that
may be positioned in front of the sensors.
[0012] Optionally, the first cover and the second cover
are each rotatable around an axis A. Preferably, the axis
A is a central axis corresponding to the central axis of
the concentric cylindrical walls of the first and second
covers. In other words, the first and second covers are
rotatable in position.
[0013] Optionally, in any of the embodiments de-
scribed herein, the apertures defined in the first and sec-
ond covers each expose an angle of at least 90°, prefer-
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ably at least 120°, further preferably at least 150°, and
optionally at least 180°.
[0014] Optionally, the detector further comprises an
upper mount, wherein the first cover and/or the second
cover is rotatably attached to the upper mount. In other
words, the first cover and/or the second cover is attached
to the upper mount while enabling rotation of the cover
about the upper mount. Optionally, the first and/or second
cover is attached to the upper mount at a point that aligns
with the central axis A.
[0015] Optionally, the first cover is rotatably attached
to the second cover. In other words, the first cover is
attached to the second cover while enabling rotation of
the first cover relative to the second cover, and vice versa.
For example, where the first and second covers are at-
tached to the upper mount, the first cover may also be
attached to the second cover, such that the first and sec-
ond covers are rotatable relative to each other and to the
upper mount.
[0016] Optionally, the first cover comprises an end sur-
face having a first hole and the second cover comprises
an end surface having a second hole aligned with the
first hole, and wherein the detector comprises a rod or
other fixing means configured to be inserted into the first
hole and the second hole for securing the first cover and
the second cover, while enabling rotation of the first cover
and the second cover about the rod or fixing means. Op-
tionally, the first hole and/or the second hole is aligned
with the central axis A. Optionally, the end surfaces are
end faces at the upper end of the cylindrical walls of the
covers (towards the upper mount). In other cases, only
one of the first cover is secured to the rod, and the second
cover is secured to the first cover rather than the rod, or
vice versa.
[0017] Optionally, the rod is threaded and the first hole
and the second hole have a complementary thread to
receive the threaded rod. For example, the thread se-
cures the cover in position while allowing rotation about
the rod.
[0018] Optionally, the detector comprises a plurality of
sensors. For example, the detector may have two sen-
sors. Optionally, the combined field of view of the plurality
of sensors is 180°.
[0019] Optionally, the detection area is adjustable be-
tween 0° and 180°. Optionally, the detection area is con-
tinuously adjustable to a precision of at least 10°, 5°, 2°,
or 1°. That is, the detection area is continuously adjust-
able to within an accuracy of 10°, 5°, 2°, or 1°. This allows
for greater precision than ratcheting or discrete curtain
systems.
[0020] Optionally, the first aperture extends at least
180° around the cylindrical wall of the first cover, and/or
the second aperture extends at least 180° around the
cylindrical wall of the second cover. Thus, when the ap-
ertures align with the field of view of the sensor, the de-
tection area is 180° (assuming the field of view of the
sensor is at least 180°).
[0021] Optionally, the detector further comprises a

support guide for receiving an end of the first cover and/or
the second cover. The support guide may also be referred
to as a lower mount. Preferably, the support guide re-
ceives the lower end of the first and/or second cover.
[0022] Optionally, the detector comprises a Fresnel
lens for focussing infrared radiation to the sensor.
[0023] Optionally, the sensor is a passive infrared sen-
sor. Preferably, the sensor is a pyroelectric sensor.
[0024] Optionally, the first cover is arranged in contact
with the second cover such that the first cover is rotatable
with the second cover. Optionally, the first cover is ar-
ranged in contact with the second cover such that the
second cover is rotatable with the first cover. In other
words, as the first cover is rotated the second cover is
also rotated, and as the second cover is rotated the first
cover is also rotated.
[0025] Optionally, the first cover being rotatable with
the second cover is provided by friction between the first
cover and the second cover.
[0026] Optionally, the friction can be overcome by re-
taining the first cover in place while the second cover is
rotated or retaining the second cover in place while the
first cover is rotated.
[0027] Optionally, the detector further comprises a re-
taining element or retaining means for retaining the first
cover in place while the second cover is rotated or for
retaining the second cover in place while the first cover
is rotated.
[0028] Optionally, the detector further comprises a
locking element for attaching the first cover to the second
cover such that as the second cover is rotated, the first
cover is also rotated in the same direction, and such that
as the first cover is rotated, the second cover is also ro-
tated in the same direction.
[0029] Optionally, the detector further comprises a mo-
tor configured to rotate the first cover and/or the second
cover.
[0030] According to a second aspect of the disclosure,
there is provided a method of adjusting the detector as
disclosed herein, comprising: rotating the first cover and
the second cover around the sensor to adjust the detec-
tion area.
[0031] Optionally, the method further comprises rotat-
ing the first cover and the second cover in the opposition
directions to adjust the size of the detection area.
[0032] Optionally, the method further comprises rotat-
ing the first cover and the second cover in the same di-
rection to adjust the orientation of the detection area.
[0033] According to a third aspect of the disclosure,
there is provided a method of manufacturing a detector,
comprising: providing a first cover having a cylindrical
wall comprising a first aperture, and defining an interior
space; providing a second cover having a cylindrical wall
comprising a second aperture; arranging the second cov-
er concentrically around the first cover; and mounting a
sensor within the interior space, wherein the sensor has
a field of view and is configured to detect infrared radia-
tion; wherein an overlap of the first aperture and the sec-
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ond aperture with the field of view of the sensor defines
a detection area of the detector; and wherein the first
cover and the second cover are each rotatable around
the sensor to adjust the detection area.
[0034] Preferred features of the first aspect may be
applied to the second and third aspects alone or in com-
bination.
[0035] Embodiments of the disclosure are described
below, by way of example, with reference to the accom-
panying drawings.

Figure 1 is a schematic perspective view of a detec-
tor according to a first embodiment of the disclosure.

Figure 2 is a schematic view from the front of the
detector of Figure 1.

Figure 3 is a schematic view from the side of the
detector of Figure 1.

Figure 4 is a schematic view from the bottom of the
detector of Figure 1.

Figure 5 is a schematic view from the top of the
detector of Figure 1.

Figure 6 is a schematic view from the top of a de-
tector according to a second embodiment of the dis-
closure, showing a first cover.

Figure 7 is a schematic view from the top of the
detector of Figure 6, with the first cover rotated.

Figure 8 is a schematic view from the top of the
detector of Figure 6, showing a first cover and a sec-
ond cover.

Figure 9 is a schematic view from the top of the
detector of Figure 8, with the first cover and the sec-
ond cover rotated in opposite directions.

Figure 10 is a schematic view from the top of the
detector of Figure 8, with the first cover and the sec-
ond cover rotated in the same direction.

[0036] Referring to Figures 1 to 5, according to a first
embodiment of the disclosure, a detector 100 is provided.
The detector 100 comprises a sensor housing 102. The
sensor housing 102 is sized to accommodate at least
one sensor 104. In one example, the sensor 104 is con-
figured to detect infrared (IR) radiation. In the first em-
bodiment, the detector 100 comprises a first sensor 104a
and a second sensor 104b. The sensor housing 102 also
comprises a first cover 106 and a second cover 112. The
first cover 106 comprises a side wall 108 and an aperture
110, while the second cover 112 comprises a side wall
114 and an aperture 116. The sensor housing 102 is
configured to adjustably cover the sensors 104, as de-

scribed in more detail below.
[0037] The detector 100 may also comprise an outer
casing (not shown) for housing the components therein.
The detector 100 may also comprise a window (not
shown) in front of the sensors 104 and within the outer
casing. The window acts to protect the interior of the de-
tector 100 and the sensors 104 from foreign objects e.g.
dust. The window may be made from an IR-transparent
material such as a plastic, and may optionally filter the
radiation passing therethrough to certain wavelengths.
The window may also comprise a Fresnel lens for focuss-
ing the IR radiation to the sensors 104. The detector 100
may further comprise a camera (not shown), which may
be triggered by a detection event sensed by the sensors
104.
[0038] The detector 100 comprises a rear plate 118,
for example, for mounting on a wall. As such, the detector
100 is typically mounted to a vertical wall such that the
rear plate 118 is oriented vertically, although other con-
figurations are possible. As the sensors 104 are typically
oriented to detect in a plane perpendicular to the rear
plate 118, in this configuration the sensors 104 are ar-
ranged to sense substantially horizontally, for example
to detect in a plane perpendicular to the wall. In an alter-
native configuration, the rear plate 118 may be tilted rel-
ative to the wall, for example to tilt the sensors 104 to a
desired direction. For example, the detector 100 may be
tilted downwards to focus detection in a direction below
the detector 100. In other examples, the sensor housing
102 itself may be tilted to incline the sensors 104 relative
to the rear plate 118.
[0039] The rear plate 118 comprises fixing means for
attaching the rear plate 118 to the desired location e.g.
against a wall. For instance, in Figures 1 to 5, the fixing
means of the rear plate 118 is provided by screws 120.
The screws 120 are arranged through slot holes in the
rear plate 118. The slot holes for receiving the screws
120 are elongate in a direction parallel to a height of the
rear plate 118, such that the rear plate 118 is moveable
relative to the screws 120 in a direction parallel to the
height of the rear plate 118. For example, the height of
the rear plate 118 may be arranged substantially verti-
cally when mounted on a wall, or may be tilted relative
to the wall. The slot holes allow the vertical position of
the detector 100 to be adjusted once mounted, as de-
scribed below. A washer may also be provided between
the head of the screw 120 and the rear plate 118.
[0040] The detector 100 also comprises an upper
mount 122 connected to the rear plate 118. The upper
mount 122 extends substantially perpendicularly from
the rear plate 118. That is, when the rear plate 118 is
mounted vertically, the upper mount 122 extends sub-
stantially horizontally. In the first embodiment, the rear
plate 118 and the upper mount 122 are made from the
same material and are formed integrally. For example,
either or both of the rear plate 118 and the upper mount
122 may be made from moulded plastic.
[0041] The upper mount 122 comprises a hole which
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defines a central axis A. This hole is used for mounting
and securing the sensor housing 102, as described be-
low. The hole may have an internal thread so as to receive
a threaded securing means 124. For example, the se-
curing means 124 may be a rod, a screw, or a bolt. In
the first embodiment, the securing means 124 has an
external thread which is complementary to an internal
thread of the hole of the upper mount 122. The securing
means 124 may be advanced through the hole into a
desired position, and may be fixed in position by a locking
means, for example a nut tightened against the upper
mount 122, as shown in Figure 1. A washer may also be
provided between the nut and the upper mount 122.
[0042] The detector 100 also comprises a front plate
126. The front plate 126 is arranged substantially parallel
to the rear plate 118 and is arranged in front of the rear
plate 118, such that when the rear plate 118 is mounted,
for example on a wall, the front plate 126 is arranged
further from the wall than the rear plate 118. The front
plate 126 is spaced away from the rear plate 118, as
shown best in Figures 3 to 5. The front plate 126 com-
prises a cut-out to receive the first cover 106 and the
second cover 112, as shown in Figures 1 and 2. The cut-
out extends from the uppermost part of the front plate
126 to part way into a height of the front plate 126. In
other words, the cut-out extends from a side of the front
plate 126 closest to the upper mount 122. The cut-out
comprises two recesses, each coinciding with the loca-
tion of the side walls of the first cover 106 and the second
cover 112. As described below, the first cover 106 and
the second cover 112 are cylindrical in shape, and the
cut-out in the front plate 126 is arranged to receive the
cylindrical side walls of the first cover 106 and the second
cover 112. Between each recess, the front plate 126 com-
prises a protruding section. That is, the first cover 106
and the second cover 112 are arranged around the pro-
truding section, sliding into the recesses from towards
the upper mount 122. In this arrangement, part of the first
cover 106 and the second cover 112 extend in front of
the front plate 126 such that the front plate 126 does not
interfere with the detection by the sensors 104.
[0043] The protruding section of the front plate 126 is
configured to support the sensors 104. In particular, the
protruding section is attached to a sensor platform 128,
as shown in Figure 4. The sensor platform 128 supports
the sensors 104. In the first embodiment, the sensor
housing 102 accommodates two sensors 104. In the first
embodiment, a first sensor 104a and a second sensor
104b are provided. Each of the first sensor 104a and the
second sensor 104b may be identical. Together, both (or
more) sensors may be generically referred to herein as
"the sensor".
[0044] In the first embodiment, the sensor 104 is a light-
detecting sensor. More specifically, the sensor is config-
ured to detect infrared radiation. For example, the sensor
104 is a passive infrared (PIR) sensor. In particular, PIR
sensors detect or otherwise measure radiated IR light,
rather than emitting and detecting reflected light. In the

first embodiment, the sensor 104 is a pyroelectric sensor.
In other embodiments, the sensor 104 may be a light-
dependent resistor (LDR) or other suitable sensor for de-
tecting light intensity, preferably of IR light.
[0045] In the first embodiment, the first sensor 104a
and the second sensor 104b are each pyroelectric sen-
sors. As shown best in Figures 1 and 2, each pyroelectric
sensor 104 comprises a pyroelectric element secured
behind a cover. The cover permits IR radiation there-
through but can also filter out unwanted radiation and
can be adapted to select specific wavelengths. The py-
roelectric element is contained within a casing, for exam-
ple a metallic shell which can also secure the cover in
place.
The sensors 104 have a sensor direction, which is the
direction in which the sensors 104 point. In the first em-
bodiment, the first sensor 104a and the second sensor
104b are arranged to point radially outwards from the
sensor housing 102. That is, the sensors 104 are ar-
ranged centred around the central axis A and point radi-
ally outwards. Thus, the sensor direction is radially out-
wards from the central axis A. A plane of each of the
sensors 104 is the plane in which the cover of the sensor
104 is oriented. In other words, the plane of the sensor
104 is perpendicular to the sensor direction. In the first
embodiment, the plane of each sensor 104 is arranged
substantially vertically, when the detector 100 is aligned
vertically.
[0046] In some embodiments, more than two sensors
104 are provided. In other embodiments, only one sensor
104 is provided, such as in the second embodiment
shown in Figures 6 to 10.
[0047] Each sensor 104 has a field of view. The field
of view is the angle through which the sensor 104 can
detect. Typically, the width of the field of view of a pyro-
electric sensor 104 may be around 90°. When the sensor
104 is arranged horizontally, the sensor 104 has a field
of view vertically of around 90°, and may have a field of
view horizontally of around 90°. The field of view is cen-
tred on the sensor direction. Thus, in the above example,
the field of view extends 45° either side of the sensor
direction.
[0048] By combining two sensors 104 (such as first
sensor 104a and second sensor 104b as best shown in
Figure 2), with their respective fields of view adjacent
each other, a combined field of view can be provided. In
an example with each sensor 104 having an individual
field of view horizontally of 90°, the combined field of view
can be set to 180°, for example. In this case, the two
sensors 104 would be separated by an angle of 90° (such
that their respective sensor directions are spaced apart
by 90°). In other examples, sensors 104 may have dif-
ferent fields of view and different numbers of sensors 104
may be arranged to build up an appropriate combined
field of view. In one example, four sensors 104 may be
arranged to provide a 360° combined field of view.
[0049] In some examples, a differential amplifier may
be provided, and the outputs of the first sensor 104a and
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the second sensor 104b can be connected to opposite
inputs of the differential amplifier. Hence, the sensor
measurements can cancel each other out and the aver-
age temperature of the combined field of view is removed
from the output voltage. This can prevent triggering of
detection events from changes in the background tem-
perature across the combined field of view of the sensor
104 which are observed by both of the first sensor 104a
and the second sensor 104b.
[0050] In the first embodiment, the front plate 126 is a
printed circuit board assembly (PCBA). The PCBA pro-
vides electronics for providing power to and operating
the sensors 104 and for receiving sensor data from the
sensors 104. The PCBA is spaced from the rear plate
118 by spacers or lugs, for example plastic lugs. The
sensors 104 are connected to the PCBA by soldering the
legs of the sensors 104 to the PCBA, optionally via a
sensor platform 128. In other examples, the detector 100
may comprise a PCBA separate from and optionally at-
tached to the front plate 126.
[0051] Referring to Figure 4, which shows the detector
100 from above, the sensor platform 128 comprises a
triangular-shaped angled mould to mount the two sen-
sors 104. For example, the mould may be made from
plastic. The sensor platform 128 extends perpendicularly
from the front plate 126 in a direction away from the rear
plate 118. The sensors 104 are then mounted perpen-
dicularly to the sensor platform 128 such that they are
upright and vertical, as shown in Figures 1 and 2. The
sensor platform 128 mounts the sensors 104 about the
central axis A. The sensor platform 128 mounts the two
sensors 104 at an angle relative to each other, such that
they are spaced around the central axis A. As the sensors
104 are spaced about the central axis A, the sensors 104
are separated by an angle in the horizontal plane. In the
first embodiment, the two sensors 104 are separated by
an angle of 90°.
[0052] By pointing the first sensor 104a and the second
sensor 104b in different directions around the central axis
A, for example separated by approximately 90°, this al-
lows the sensors 104 to be used together to map a wider
combined field of view. As mentioned above, the sensor
direction of each sensor 104 is the direction in which it
is oriented.
[0053] Thus, the field of view of each sensor 104 ex-
tends typically 45° either side of the detection direction,
although other values are possible. By providing sensors
104 adjacent to each other, the field of view of the sensors
104 can be combined. The angle of separation of the
sensors 104 can be chosen to ensure that the field of
view of each sensor 104 meets or overlaps with the field
of view of the adjacent sensor 104. Thus, the fields of
view of each of the first sensor 104a and the second
sensor 104b join together form a combined, continuous
field of view.
[0054] The detector 100 will have a detection range
which is the distance to which the detector 100 can de-
tect. This may be determined by the range of the sensors

104 used. In some configurations, the detection range
may also be set by the vertical orientation angle of the
detector 100. For example, if the detector 100 is mounted
on a wall, and tilted downwards towards the ground, the
detection range may be limited by the proximity to the
ground in the line of sight of the detector 100. In other
words, the more vertical oriented the detector 100, the
larger the detection range (although this may be limited
by the detection range of the sensor 104).
[0055] The detection range may also be adjusted by
adjusting the vertical position of the rear plate 118. The
rear plate 118 can be adjusted relative to the screws 120
within the slot holes of the rear plate 118 to vertically shift
the rear plate 118. For example, considering an arrange-
ment where the detector 100 is arranged pointing down-
wards towards the ground at around a 45° angle, then if
the rear plate 118 is then raised, the detector 100 is shift-
ed upwards and the detection range is increased. This
is because the focal length of the sensors 104 is changed.
[0056] The sensor housing 102 comprises a first cover
106. The first cover 106 is generally cylindrical. The first
cover 106 may otherwise be referred to as a first cylinder.
The first cover 106 has a side wall 108 which is a cylin-
drical surface. Thus, the side wall 108 may otherwise be
referred to as a cylindrical wall. The side wall 108 extends
to define a circumference of the first cover 106. The first
cover 106 is centred on the central axis A. In particular,
the side wall 108 is centred on the central axis A. The
first cover 106 defines an interior space. In particular, the
side wall 108 is arranged to surround the sensors 104
such that the sensors 104 are enclosed in the interior
space. The side wall 108 is substantially opaque to IR
radiation. In this manner, the side wall 108 is configured
to block IR radiation from becoming incident on the sen-
sors 104 when the side wall 108 is positioned in front of
the sensors 104 (i.e. in between the sensors 104 and the
IR source which is external of the detector 100).
[0057] The side wall 108 defines a first end and a sec-
ond end of the first cover 106 at each respective end of
the cylindrical surface. The first end is arranged towards
the upper mount 122 of the sensor housing 102, and the
second end is arranged furthest from the upper mount
122. Preferably, in use, the detector 100 is arranged sub-
stantially upright, for example mounted on a vertical wall
such that the central axis A is vertical, and the rear plate
118 is vertical, for example attached directly to the wall.
In some examples, the detector 100 may be mounted
vertically inclined on a wall, for example to point down-
wards such that the detector 100 is arranged at an angle
from the wall. Such an arrangement may be typical of
intrusion detectors or burglar alarms or detectors for
CCTV cameras.
[0058] In the first embodiment, the first cover 106 com-
prises an upper surface at the first end. The upper surface
forms an end face of the cylinder; that is, the first cover
106 is substantially closed at the first end. Thus, the upper
surface is a circular end face of the cylinder. The first
cover 106 is attached to the upper mount 122 such that
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the first cover 106 is rotatably attached to the upper
mount 122. In particular, the upper surface is attached
to the upper mount 122 of the sensor housing 102.
[0059] In the first embodiment, the upper surface com-
prises a hole which is aligned with the hole in the upper
mount 122 described above. Thus, the hole in the upper
surface is aligned with the central axis A. For example,
the hole may be provided in the centre of the upper sur-
face of the first cover 106. Therefore, the central axis A
is aligned with the central longitudinal axis of the first
cover 106. The securing means 124 is provided through
the hole in the upper mount 122 and through the hole in
the upper surface of the first cover 106. In the first em-
bodiment, the securing means 124 is a threaded rod and
the holes in the upper mount 122 and the first cover 106
are complementarily threaded to receive the rod. As
shown in Figures 1 and 2, the rod of the securing means
124 is secured with a nut against the upper mount 122.
In this manner, the first cover 106 is attached to the upper
mount 122. In particular, the first cover 106 is rotatably
fixed to the sensor housing 102 such that the first cover
106 is rotatable about the central axis A. This allows the
side wall 108 to be rotated around the sensors 104. The
securing means 124 thus centres and secures the first
cover 106.
[0060] In alternative embodiments, the securing
means 124 may not be a threaded rod and the holes in
the upper mount and/or the first cover 106 need not be
threaded. Instead, the holes may be sized to secure the
first cover 106 relative to the upper mount 122 by friction.
Thus, the first cover 106 can be rotated by overcoming
the friction, while the friction maintains the first cover 106
in position while not being rotated.
[0061] In other embodiments, the first end of the first
cover 106 is not closed. For example, the first cover 106
may instead be rotatably fixed to the upper mount 122
by other means, such as struts connecting the side wall
108 of the first cover 106 to the upper mount 122 without
closing the first end.
[0062] In the first embodiment, the second end of the
side wall 108 is open. That is, the end face at the second
end of the cylindrical side wall 108 is not closed. In some
embodiments, the side wall 108 at the second end of the
first cover 106 (opposite the first end which is attached
to the upper mount 122) is rotatably attached to a lower
mount 130. The lower mount 130 may be attached to the
front plate 126, for example to the protruding section of
the front plate 126. In the first embodiment, the lower
mount 130 is a guide having a groove for receiving the
second end of the side wall 108. In particular, the groove
in the lower mount 130 is a circular groove having a com-
plementary shape to receive the second end of the cy-
lindrical side wall 108. Thus, the first cover 106 can be
rotated within the groove of the lower mount 130. The
groove in the lower mount 130 need not extend around
the entire circumference of the side wall 108, and in the
first embodiment only extends part way around the cir-
cumference of the side wall 108. In this way, the first

cover 106 is secured between the upper mount 122 and
the lower mount 130 and is rotatable therebetween. The
lower mount 130 can provide additional support to main-
tain the first cover 106 in the desired location. However,
in some embodiments the lower mount 130 may not be
provided.
[0063] In other embodiments, the first cover 106 com-
prises a base at the second end, which forms an opposing
face of the cylinder to the upper surface at the first end.
In such embodiments, the first cover 106 may be attached
to the lower mount 130 in a similar manner to the attach-
ment to the upper mount 122, for example. For instance,
a further threaded rod may be used to rotatably attach
the first cover 106 to the lower mount 130. Alternatively,
the same rod may be provided through the sensor hous-
ing 102 and attach the first cover 106 at the upper mount
122 and also at the lower mount 130.
[0064] In the first embodiment, the side wall 108 is
slightly tapered such that opposing sides of the side wall
108 are not parallel to each other. The side wall 108 is
tapered towards the first end. Thus, the diameter at the
first end of the cylinder is smaller than the diameter at
the second end. This can provide a simpler shape to ob-
tain using a plastic mould, in particular making it easier
to remove the component from the mould, which can re-
duce manufacturing costs. In other examples, the sides
of the side wall 108 are parallel, and the side wall 108
has a constant diameter along its height.
[0065] The first cover 106 comprises an aperture 110
in the side wall 108. The aperture 110 is a section cut
away from the side wall 108. The aperture 110 extends
part way around the circumference of the side wall 108.
The aperture 110 thus defines an opening in part of the
side wall 108. In particular, the aperture 110 extends ap-
proximately half way around the circumference of the
side wall 108. For example, the aperture 110 extends
more than approximately 50%, preferably more than
40%, more preferably more than 30% of the circumfer-
ence of the side wall 108.
[0066] The aperture 110 is sized to permit IR light to
pass through the aperture 110 to the sensors 104. There-
fore, it is preferable that the aperture 110 does not restrict
the field of view of the sensors 104 unnecessarily. Using
the example combined field of view of the sensors 104
of 180°, preferably the aperture 110 exposes an angle
of 180° or more, corresponding to 50% or more of the
circumference of the cylindrical side wall 108 of the first
cover 106.
[0067] The aperture 110 extends part way along the
height of the side wall 108. The height of the side wall
108 is defined as the distance between the first end and
the second end (i.e. the height of the cylinder). That is,
the aperture 110 does not extend along the entire height
of the side wall 108. For example, the aperture 110 ex-
tends less than 50%, preferably less than 40%, more
preferably less than 30% of the height of the side wall
108. The aperture 110 is arranged towards the second
end of the first cover 106. In the first embodiment, the
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aperture 110 extends from the second end of the first
cover 106 to part way along the height of the side wall
108. In other words, in the first embodiment, the first cover
106 comprises a section cut away from the second end,
which extends around part of the circumference of the
side wall 108. Thus, at the second end, the side wall 108
extends around only part of the circumference. This may
provide a simple cut-out from one end of the cylinder,
and may be reduce manufacturing complexities. In other
embodiments, the aperture 110 may be spaced away
from the second end. In some examples, the vertical edge
between the aperture 110 and the side wall 108 may be
used to impose a limit on the vertical field of view of the
sensors 104.
[0068] The aperture 110 is arranged at a point along
the height of the side wall 108 towards the location of the
sensors 104 within the interior space defined by the first
cover 106. In the first embodiment, the aperture 110 ex-
tends to a positon along the height of the side wall 108
that overlaps with the sensors 104. Preferably, the aper-
ture 110 extends to a position such that when the aperture
110 is completely aligned with the sensors 104, the side
wall 108 does not interfere with the combined field of view
of the sensors 104. In the first embodiment, the aperture
110 has a width equal to or greater than the width of the
combined field of view of the sensors 104. Thus, when
the aperture 110 is aligned with the sensors 104, the side
wall 108 does not interfere with (or, in other words, re-
duce) the combined field of view of the sensors 104.
[0069] It should be noted that the aperture 110 is pref-
erably transparent to IR radiation. In other words, the
aperture 110 does not block IR radiation. For example,
where the aperture 110 is a cut-out from the first cover
106, this clearly does not block IR light. In other embod-
iments, the aperture 110 may comprise a wall or a film
such that there is no gap in the side wall 108, and a
complete cylinder is formed. In such examples, the ap-
erture 110 is not opaque to IR radiation. For example,
the aperture 110 may comprise a wall of IR-transparent
material, for example an IR-transparent lens or window,
or in some cases may be IR-translucent. The aperture
110 may in some cases provided filtering or focussing
characteristics if a window is used.
[0070] The first cover 106 is thus a cylinder which has
an aperture 110 in part of the cylindrical side wall 108.
The first cover 106 is rotatable about the central axis A.
Therefore, as the first cover 106 is rotated, the aperture
110 is also rotated such that the orientation of the aper-
ture 110 is changed. As the sensors 104 are fixed in
place, part of the combined field of view of the sensors
104 can be covered at one edge by rotating the first cover
106 such that the side wall 108 interferes with and blocks
part of the field of view at the desired edge.
[0071] When the side wall 108 interferes with and cov-
ers part of the field of view, the maximum area in which
the sensors 104 can detect from is reduced. This effective
field of view is referred to as the detection area of the
detector 100. Thus, when the aperture 110 fully exposes

the sensors 104, the detection area is defined by the full
combined field of view of the sensors 104. However, if
the side wall 108 blocks part of the detection area at the
edge of the field of view of the first sensor 104a, then the
detection area is modified to be between that part of the
side wall 108 and the furthest edge of the field of view of
the second sensor 104b.
[0072] The detection area defined a detection direction
which is analogous to the sensor direction for each indi-
vidual sensor. Thus, the detection direction is defined as
the midpoint between the opposing edges of the detec-
tion area. For example, where the entire combined field
of view of the sensors 104 is exposed by the aperture
110, the detection direction is midway between the two
sensors 104. The detection direction is illustrated in Fig-
ure 4 by Arrow C.
[0073] When the detection area is modified by rotating
the side wall 108 to block part of the combined field of
view of the sensors 104, the effective detection direction
is also changed. The detection direction is changed by
the same amount as the change in the size of the detec-
tion area from the blocking by the side wall 108. This is
described in more detail with respect to Figures 6 and 7.
[0074] When the first cover 106 is rotated to cover part
of a sensor 104, the detection area is reduced and the
detection direction is shifted. This can be used to mask
off areas of the field of view from detection, for example
to focus on a particular area without rotating the entire
detector 100. For example, objects in part of the field of
view may be causing false detection events, or the field
of view may be desired to be diverted away from a nearby
light source. In other examples, the field of view may be
desired to be adjusted to match with the field of view of
a corresponding camera. For example, in some cases,
a camera may be provided alongside the detector 100
and the detector 100 may be used to trigger the camera
to begin recording. It is important that the detector 100
field of view and the camera field of view are matched
and aligned such that when the camera begins recording,
the captured field of view corresponds to that of the de-
tector 100. Otherwise, events that triggered the detector
100, such as a person entering the field of view, may not
be caught by the camera if the detector 100 has a wider
field of view than the camera. Equally, if the field of view
of a camera changes (e.g. it rotates), then the detector
100 can adjust its detection area correspondingly.
Hence, it is important to be able to adjust the field of view
of the detector 100 as desired.
[0075] The first cover 106 can be rotated either man-
ually or electrically. For example, the first cover 106 can
be rotated by hand, or rotated using an electric motor.
By providing a cylinder rotatable about the central axis
A, this allows for precise alignment of the detection area.
Preferably, rotation of the first cover 106 may be smooth
and continuous. This is provided by the structure of the
rotatable cylinder, and has the advantage of being rotat-
able more precisely than mechanisms using discrete
ratchets. However, in other examples, rotation of the first
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cover 106 may be guided by use of a ratcheting mecha-
nism or other discrete positioning system such that the
position and change in position can be well defined. For
example, a ratcheting mechanism may allow the first cov-
er 106 to be rotated in discrete units, for example in 10°
or 5° units.
[0076] The sensor housing 102 also comprises a sec-
ond cover 112. The second cover 112 is arranged around
the first cover 106. That is, the second cover 112 is larger
than the first cover 106, and in particular has a larger
diameter than the first cover 106. The second cover 112
is generally cylindrical. The second cover 112 may oth-
erwise be referred to as a second cylinder. As the first
cover 106 is arranged inside the second cover 112, the
first cover 106 may be referred to as an inner cylinder,
while the second cover 112 may be referred to as an
outer cylinder. The second cover 112 is located centred
on the central axis A. The second cover 112 is arranged
around the first cover 106. In particular, the second cover
112 and the first cover 106 form concentric cylinders.
[0077] The second cover 112 may be similar to the first
cover 106, except where explained below, and it will be
appreciated that any features described above with ref-
erence to the first cover 106 can be equally applied to
the second cover 112.
[0078] The second cover 112 is arranged around the
first cover 106 and is preferably arranged to contact the
first cover 106. The second cover 112 is arranged to con-
tact the first cover 106 such that as the second cover 112
is rotated, the first cover 106 is also rotated due to the
friction between the first cover 106 and the second cover
112. In other examples, the second cover 112 is arranged
around the first cover 106 without contacting the first cov-
er 106.
[0079] The second cover 112 has a side wall 114 which
is a cylindrical surface. The side wall 114 is similar to the
side wall 108 of the first cover 106, and may include any
of the features described above in relation to the side
wall 108 of the first cover 106. The side wall 114 thus
extends to define a circumference of the second cover
112. The circumference of the side wall 114 of the second
cover 112 is larger than the circumference of the side
wall 108 of the first cover 106. Similarly to the first cover
106, the side wall 114 of the second cover 112 is sub-
stantially opaque to IR radiation.
[0080] The side wall 114 of the second cover 112 de-
fines a first end and a second end of the second cover
112, similarly to the side wall 108 of the first cover 106.
As best shown in Figure 2, the second cover 112 com-
prises an upper surface at the first end. In the first em-
bodiment, the upper surface is configured to contact the
upper surface of the first cover 106 such that an inner
surface of the upper surface of the second cover 112
contacts an outer surface of the upper surface of the first
cover 106. This acts as a lip such that the second cover
112 is secured and rotatable around the first cover 106.
In other examples, the second cover 112 is not attached
to the first cover 106. The upper surface attaches the

second cover 112 to the upper mount 122. The second
cover 112 is thus rotatably fixed to the upper mount 122
such that the second cover 112 is rotatable about the
central axis A.
[0081] The second cover 112 comprises an aperture
116 in the side wall 114. The aperture 116 is similar to
the aperture 110 of the first cover 106, except where ex-
plained below, and it will be appreciated that any features
described above with reference to the aperture 110 of
the first cover 106 can be equally applied to the aperture
116 of the second cover 112. Similarly to the aperture
110 of the first cover 106, the aperture 116 of the second
cover 112 is a section cut away from the side wall 114
and extends part way around the circumference of the
side wall 114. The aperture 116 also extends approxi-
mately half way around the circumference of the side wall
114. For example, the aperture 116 may be sized to not
restrict the detection area of the sensors 104. Thus, the
aperture 116 may be at least 180°, or at least 50% of the
circumference of the side wall 114. For example, the ap-
erture 116 of the second cover 112 may extend the same
amount as the aperture 110 of the first cover 106.
[0082] The aperture 116 also extends part way along
the height of the side wall 114. In contrast to the aperture
110 of the first cover 106, the aperture 116 of the second
cover 112 extends most of the way along the height of
the side wall 114, except at the second end towards the
lower mount 120. As mentioned above, in some exam-
ples the height of the detection area has already been
set by the aperture 110 of the first cover 106, allowing
the height of the aperture 116 of the second cover 112
to be taller, meaning that the second cover 112 can be
more lightweight. This also can provide a simpler com-
ponent to manufacture using a mould.
[0083] In the first embodiment, the aperture 116 does
not extend along the entire height of the side wall 114.
For example, the aperture 116 extends less than 100%,
preferably less than 90%, more preferably less than 80%
of the height of the side wall 114. In the first embodiment,
the aperture 116 extends from the first end of the second
cover 112 part way along the height of the side wall 114.
In other words, in the first embodiment, the second cover
112 comprises a section cut away from the first end,
which extends around part of the circumference of the
side wall 114. Thus, at the first end, the side wall 114
extends around only part of the circumference. In other
embodiments, the aperture 116 may be spaced away
from the first end.
[0084] The side wall 114 extends around the entire cir-
cumference at the second end to improve structural in-
tegrity, prevent flexing of the cylindrical side wall 114,
and also allowing the lower mount 130 to provide a guide
for support of the second cover 112, for example as it is
rotated.
[0085] Similarly to the aperture 110 of the first cover,
the aperture 116 of the second cover 112 is arranged
along the height of the side wall 114 towards the location
of the sensors 104 within the sensor housing 102, such
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that the side wall 114 does not interfere with the field of
view of the sensors 104, when correctly aligned.
[0086] The second cover 112 is rotatable about the
central axis A. Therefore, as the second cover 112 is
rotated, the aperture 116 is also rotated such that the
orientation of the aperture 116 is changed. In the same
way as with respect to the first cover 106, the detection
area can be reduced at one edge by rotating the second
cover 112 such that the side wall 114 interferes with and
blocks part of the detection area at the desired edge.
When the second cover 112 is rotated to cover part of a
sensor 104, the detection area is reduced and the detec-
tion direction is shifted.
[0087] Overall, the detection area is defined by an
overlap of the combined field of view of the sensors 104
with the aperture 110 of the first cover 106 and the ap-
erture 116 of the second cover 112. In other words, the
detection area is reduced when parts of the first cover
106 and the second cover 112 overlap with the combined
field of view of the sensors 104. The first cover 106 and
the second cover 112 are thus rotatable to control the
detection area, and the associated detection direction.
[0088] The second cover 112 and the first cover 106
are independently rotatable. The second cover 112 can
be rotated in combination with the first cover 106 to
change the detection area or the detection direction, in-
dependently. For example, the first cover 106 and the
second cover 112 can be rotated in the same direction
to adjust the detection direction, while they can be rotated
in opposite directions to adjust the detection area. This
operation is described in more detail with reference to
Figures 9 and 10.
[0089] The second cover 112 can be rotated either
manually or electrically. For example, the second cover
112 can be rotated by hand, or rotated using an electric
motor. For example, the same motor may be used to
drive the first cover 106 and the second cover 112.
[0090] The first cover 106 and the second cover 112
may be rotated together such that they are not rotated
relative to each other. For example, the first cover 106
may be in contact with the second cover 112 such that
friction from the contact causes the first cover 106 to
move with movement of the second cover 112. For in-
stance, the first cover 106 may be attached to the second
cover 112. As a result, movement of the first cover 106
causes rotation of the second cover 112 in the same di-
rection by the same amount. This provides for easy
change of the detection direction, without changing the
detection area, as described in more detail below with
reference to Figures 7 to 10.
[0091] The first cover 106 and the second cover 112
may be rotatable independently from each other such
that the second cover 112 can be rotated without rotating
the first cover 106, and vice versa. For example, this may
be achieved by providing the second cover 112 spaced
away from the first cover 106 to allow independent rota-
tion. Alternatively, the second cover 112 may be in con-
tact with the first cover 106 such that they are rotatable

together (e.g. due to friction). In some such examples,
the first cover 106 and/or the second cover 112 may be
held in place while the other is rotated. As an example,
a user may hold the cover in position, e.g. using their
hand. Otherwise, a retaining element may be provided
which is operable to separately retain each of the covers.
For example, the retaining element may be applied to
the first cover 106 to inhibit movement while the second
cover 112 is rotated, or applied to the second cover 112
to inhibit movement while the first cover 106 is rotated.
For instance, the retaining element may be a detent or a
latch which is applied to the cover to friction fit or other-
wise prevent rotation.
[0092] In another example, the sensor housing 102
may comprise a locking element for attaching the first
cover 106 and the second cover 112. For example, the
locking element may be a latch. For example, the locking
element may be used in examples where the first cover
106 is not in contact with the second cover 112. By pro-
viding a locking element, this enables rotation of the first
cover 106 with the second cover 112, for example.
[0093] The detector 100 may comprise a lens such as
a Fresnel lens in front of the sensors 104. Fresnel lenses
typically have a plurality of zones or segments. Each ver-
tical zone is arranged with a horizontal angle of approx-
imately 5-10°. The detector 100 can be configured such
that the detection area can be set to individual zones of
the Fresnel lens. For example, the detection area can be
set to a single zone of the Fresnel lens such as 10°, or
5°, or even 1°. Such a precision is a result of the contin-
uous rotatablity of the first cover 106 and the second
cover 106 being concentric cylinders around the central
axis A.
[0094] This arrangement provides a detection area ad-
justment mechanism to provide a total field of view of the
detector 100 of, for example, between 10° and 180° sim-
ply by rotation of the cylinders. Both sensors 104 together
are arranged to observe across the 180° angle, and the
aperture 110 of the first cover 106 and the aperture 116
of the second cover 112 can be designed accordingly.
One sensor 104a can be blocked completely, allowing
only a maximum of 90° for the other sensor 104b. That
sensor 104b could then have its field of view reduced
from 90° to e.g. 10°. Once a restricted field of view has
been set, both cylinders can be moved as one. The set
field of view could then be moved from left to right as
desired.
[0095] The detector 100 may further comprise elec-
tronics configured to output a signal indicative of a de-
tection event based on measurements from the sensor
104. The signal may be output when the sensor meas-
urements are determined to exceed a pre-set threshold
value. For example, the signal may be used to sound an
alarm, such as when the detector 100 is configured as
an intruder detector. In another example, the signal may
be used to trigger a camera to being recording. The elec-
tronics for powering, controlling, and receiving sensor
information may be provided on the PCBA of the front
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plate 126, for example. The detector 100 may be config-
ured to output the signal of a detection event to a proc-
essor such as at a server which may be local or remote.
[0096] Referring to Figures 6 to 10, according to a sec-
ond embodiment of the disclosure, a detector 100 is pro-
vided. The detector 100 may be identical to the detector
100 of the first embodiment. The detector 100 of the sec-
ond embodiment is illustrated schematically for ease of
interpretation, and it will be appreciated that the detector
100 may include one or more of the features described
above in relation to Figures 1 to 5 of the first embodiment.
[0097] The operation with respect to the first cover 106
will now be described. Turning to Figure 6, the detector
100 has been simplified to show the sensor 104 and the
first cover 106. Although Figures 6 to 10 show only one
sensor 104 for simplicity, it will be appreciated that this
can be replaced with two or more sensors, such as the
first sensor 104a and the second sensor 104b of the first
embodiment, having a combined field of view. Moreover,
Figure 6 shows the first cover 106 without the second
cover 112 to illustrate more clearly the operation of the
first cover 106, and it will be appreciated from the dis-
cussion in relation to Figures 8 to 10 that the detector
100 of the second embodiment will further comprise a
second cover 112.
[0098] In Figure 6, the first cover 106 has a side wall
108. In this embodiment, the side wall 108 has an aper-
ture 110 extending half way around the side wall 108.
The aperture 110 is denoted in Figure 6 as a dotted line
to indicate that it is transparent to IR radiation, or may in
fact simply be a gap or cut-out in the side wall 108. The
aperture 110 is positioned along the height of the side
wall 108 (into the page in Figure 6) to overlap with the
sensor 104. Figures 6 and 7 each show a cross section
of the first cover 106 at a point along the height of the
side wall 108 overlapping with the sensor 104 and hence
the aperture 110. In this position, in the cross section
shown, the side wall 108 extends around half of the cyl-
inder of the first cover 106, while the other half is absent
due to the aperture 110. It will be appreciated that other
sizes of the aperture 110 are possible. In Figure 6, the
side wall 108 is positioned such that the aperture 110
exposes the sensor 104. That is, the side wall 108 is
arranged behind the sensor 104.
[0099] In Figure 6, the first cover 106 is in an open
position. In the open position, the first cover 106 is ar-
ranged such that the sensor 104 is not covered by the
side wall 108 - that is, the aperture 110 aligns with a field
of view of the sensor 104. In the second embodiment,
the sensor 104 has a field of view of 180°, although in
some embodiments this may be provided by two adjacent
sensors 104 having an individual field of view of 90°. In
the open position, the sensor 104 is exposed. The open
position is defined when the side wall 108 does not in-
terfere with the field of view of the sensor 104. Thus, the
aperture 110 is sized to allow the side wall 108 to be
positioned so as to not interfere with or block the field of
view of the sensor 104 at the illustrated orientation of the

side wall 108. Therefore, the aperture 110 is at least as
wide as the field of view of the sensor 104. In Figure 6,
the aperture 110 is the same size as field of view of the
sensor 104.
[0100] As described above, the overlap of the aperture
110 of the first cover 106 with the field of view of the
sensor defines a detection area D, as illustrated in Figure
6. As the aperture 110 fully exposes the field of view of
the sensor 104, in Figure 6 the detection area D has an
angle of 180°. The detection area D is thus defined as
the overlap of the aperture 110 with the field of view of
the sensor 104, or where more than one sensor 104 is
provided, with the combined field of view of the sensors
104. In the open position, the detection area D is at a
maximum size and is limited by the field of view of the
sensor 104, and not by the side wall 108 impinging on
the field of view.
[0101] The detection area D defines a detection direc-
tion C, mid-way between the two edges of the detection
area D. In Figure 6, the edges of the detection area D
are defined by the limits of the field of view of the sensor
104. The detection direction C is thus the net direction
of the orientation of the detection area D. In other words,
it is the average direction of the field of view of the sensor
104. The detection direction C is perpendicular to the
plane of the sensor 104. Where two sensors 104 are
provided separated by 90°, the detection direction C is
defined as mid-way between the two sensors 104.
[0102] Turning to Figure 7, as described above the first
cover 106 can be rotated to change the detection area
D and the detection direction C. The detector 100 of Fig-
ure 7 is identical to the detector 100 as shown in Figure
6, except that the side wall 108 has been rotated by a
first cover adjustment angle E. The first cover 106 has
been rotated around the sensor 104 about the central
axis A, in a clockwise direction. In particular, in Figure 7
the side wall 108 has been rotated around the central
axis A by an angle of 20°.
[0103] As the first cover 106 is rotated, the aperture
110 changes position along the circumference of the side
wall 108 relative to the sensor 104 and the respective
field of view, which remains stationary. Thus, the first
cover 106 is rotated around the sensor 104.
[0104] Figure 7 shows a detection area D1 that is dif-
ferent to the detection area D of Figure 6, and a detection
direction C1 that is different to the detection direction C
of Figure 6. As the first cover 106 is rotated, the side wall
108 impinges on the field of view of the sensor 104 cor-
responding to the detection area D of Figure 6. The first
cover 106 has been rotated by an angle E, such that a
part of the side wall 108 corresponding to the angle E
covers the field of view of the sensor 104. In other words,
in Figure 7, the effective field of view of the sensor 104
is reduced to a detection area D1 at this edge by an
amount corresponding to angle E. As the sensor 104 has
remained in position during this rotation, the opposing
edge of the detection area D1 is unchanged, and thus
the total detection area D1 is reduced by an angle E, as
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illustrated in Figure 7, relative to the detection area D of
Figure 6. This reduces the effective field of view of the
sensor 104.
[0105] Therefore, the detection area D1 is bound on
one side by the side wall 108 which extends by an angle
E into the detection area D, and is bound on the other
side by the edge of the field of view of the sensor 104,
which is unchanged in position between Figures 6 and
7. As the detection area D1 has changed in orientation,
the detection direction C1 has also changed. The detec-
tion direction C1 is defined as the midpoint between the
edges of the detection area D1. Thus, the detection di-
rection C1 has changed by an angle of E/2 (in the direc-
tion of the rotation of the first cover 106), as illustrated in
Figure 7, relative to the detection direction C of Figure 6.
[0106] In Figure 7, the first cover 106 is in a partially
closed position. As the aperture 110 is a fixed width, the
effective detection area D1 can be reduced at one edge
by rotating the first cover 106 to overlap the side wall 108
with part of the previous detection area D (corresponding
to the field of view of the sensor 104) at one edge. In
Figure 7, the first cover 106 is arranged such that the
aperture 110 partially overlaps with the detection area
D1.
[0107] The first cover 106 may be further rotated in the
same direction to further move the aperture 110 and
cause the side wall 108 to cover more of the field of view
of the sensor 104. This would further reduce the size of
the detection area D1. The first cover 106 may be further
rotated to a closed position. In the closed position, the
first cover 106 is arranged such that the sensor 104 is
completely covered by the side wall 108. Thus, the sensor
104 is hidden in the closed position.
[0108] Referring to Figures 8 to 10, the operation with
respect to the first cover 106 and the second cover 112
will now be described. Turning to Figure 8, the detector
100 has been simplified to show the sensor 104, the first
cover 106, and the second cover 112. The detector 100
of Figure 8 is identical to the detector 100 of Figure 6,
except that the detector 100 also comprises a second
cover 112.
[0109] In Figure 8, the second cover 112 has a side
wall 114. In this embodiment, the side wall 114 has an
aperture 116 extending half way around the side wall
114, in the same way as the first cover 106 as described
above with reference to Figure 6. In Figure 8, the aperture
116 of the second cover 112 is aligned with the aperture
110 of the first cover 106, such that the sensor 104 is
exposed. The detection area D is defined by an overlap
of the field of view of the sensor 104 with the aperture
110 of the first cover 106 and the aperture 116 of the
second cover 112. In Figure 8, the detection area D is
equal to the field of view of the sensor and corresponds
to the maximum field of view (i.e. when the first cover
106 and the second cover 112 do not interfere with the
field of view).
[0110] Turning to Figure 9, as described above the first
cover 106 can be rotated by an angle E. In Figure 9, the

second cover 112 is also rotated in the opposite direction
by a second cover adjustment angle F. In particular, the
first cover 106 has been rotated in a clockwise direction,
while the second cover 112 has been rotated in an anti-
clockwise direction. In Figure 9, the angle F is the same
magnitude as the angle E, which is 20°.
[0111] Figure 9 shows a detection area D2 and a de-
tection direction C2. As described above, rotating the first
cover 106 by an angle E reduces the detection area D2
by an angle E on one edge relative to the detection area
D, and shifts the detection direction C2 by an amount
E/2. To compensate for the change in detection direction
C2, the second cover 112 can be used to reduce the
detection area D2 at the opposing edge. By rotating the
second cover 112 by an amount F, such that the side
wall 114 of the second cover 112 blocks the detection
area D2 by an amount F (equal to E), then the effective
detection area D2 is reduced by an amount E on each
edge. Thus the total detection area D2 is reduced by
E+F, which in this case is 2E, relative to the detection
area D.
[0112] The detection direction C2 is defined as the mid-
way between the two edges of the detection area D2,
and thus as the detection area D2 has been reduced by
equal amounts at the edges, the detection direction C2
is the same as the detection direction C. In other words,
after the rotation of the first cover 106 and the second
cover 112 in opposing directions by the same amount,
the detection direction C2 is unchanged.
[0113] The first cover 106 and the second cover 112
can therefore be used in combination to adjust the de-
tection area D2. In particular, this also allows the detec-
tion direction C2 to be set. As shown in Figure 9, the
detection direction C2 is perpendicular to the plane of
the sensor 104, in the same direction as in Figure 8, but
the detection area D2 has been changed relative to the
detection area D. This allows the detection area D2 to
be changed without changing the detection direction C2.
[0114] Therefore, by rotating the first cover 106 and
the second cover 112 in opposite directions, the detection
area D2 can be changed, without changing the detection
direction C2. Altering the detection area D2 without al-
tering the detection direction C2 can be useful for cali-
bration where multiple sensors 104 are used.
[0115] Turning to Figure 10, the first cover 106 and the
second cover 112 can be further rotated to adjust the
detection direction C3 without changing the detection ar-
ea D3. In Figure 10, the first cover 106 is rotated by an
angle E1, in an anticlockwise direction. The second cover
112 is rotated in the same direction by an angle F1, in
the anticlockwise direction. In Figure 10, the angle F1 is
the same as the angle E1, which is 10°. Thus, relative to
Figure 8, the first cover 106 has been rotated clockwise
20° and anticlockwise 10°, providing a net rotation of 10°
clockwise, while the second cover 112 has been rotated
anticlockwise 20° and anticlockwise 10°, providing a net
rotation of 30° anticlockwise.
[0116] Figure 10 shows a detection area D3 that is dif-
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ferent to the detection area D of Figure 8, and a detection
direction C3 that is different to the detection direction C
of Figure 8. As the first cover 106 and the second cover
112 are rotated in the same direction by the same
amount, the detection area D3 is unchanged in magni-
tude relative to the detection area D2 of Figure 9. This
assumes that the rotation is not sufficient to move the
detection area D3 beyond the field of view of the sensor
104 such that this becomes a limiting factor. As a result
of this, the rotation shifts the orientation of the detection
area D3. In other words, this changes the detection di-
rection C3 by an amount E1=F1 relative to the detection
direction C2 of Figure 9, which was identical to the de-
tection direction C of Figure 8.
[0117] Overall, the first cover 106 and the second cover
112 can be rotated in opposite directions to change the
detection area D3, while they can be rotated in the same
direction to change the detection direction C3. If the first
cover 106 and the second cover 112 are rotated by the
same amount in the same direction, the detection area
D3 will be unchanged.
[0118] Embodiments are further exemplified in the fol-
lowing numbered non-limiting clauses:

1. A detector comprising:

a first cover having a cylindrical wall comprising
a first aperture, and defining an interior space;
a second cover having a cylindrical wall com-
prising a second aperture, wherein the second
cover is arranged concentrically around the first
cover; and
a sensor mounted within the interior space,
wherein the sensor has a field of view and is
configured to detect infrared radiation;
wherein an overlap of the first aperture and the
second aperture with the field of view of the sen-
sor defines a detection area of the detector;
and wherein the first cover and the second cover
are each rotatable around the sensor to adjust
the detection area.

2. The detector according to clause 1, wherein the
first cover and the second cover are rotatable in the
opposite directions to adjust the size of the detection
area.
3. The detector according to clause 1 or 2, wherein
the first cover and the second cover are rotatable in
the same direction to adjust the orientation of the
detection area.
4. The detector according to any one of the preceding
clauses, wherein the first cover and the second cover
are each rotatable around a central axis A.
5. The detector according to any one of the preceding
clauses, further comprising an upper mount, wherein
the first cover and/or the second cover is rotatably
attached to the upper mount.
6. The detector according to any one of the preceding

clauses, wherein the first cover is rotatably attached
to the second cover at an end of the first cover.
7. The detector according to any one of the preceding
clauses, wherein the first cover comprises an end
surface having a first hole and the second cover com-
prises an end surface having a second hole aligned
with the first hole, and wherein the detector compris-
es a rod configured to be inserted into the first hole
and the second hole for securing the first cover and
the second cover, while enabling rotation of the first
cover and the second cover about the rod.
8. The detector according to clause 7, wherein the
rod is threaded and the first hole and the second hole
have a complementary thread to receive the thread-
ed rod.
9. The detector according to any one of the preceding
clauses, wherein the detector has a plurality of sen-
sors, optionally wherein the combined field of view
of the plurality of sensors is 180°.
10. The detector according to any one of the preced-
ing clauses, wherein the detection area is adjustable
between 0° and 180°, optionally wherein the detec-
tion area is continuously adjustable to a precision of
at least 10°, 5°, 2°, or 1°.
11. The detector according to any one of the preced-
ing clauses, wherein the first aperture extends at
least 180° around the cylindrical wall of the first cov-
er, and/or the second aperture extends at least 180°
around the cylindrical wall of the second cover.
12. The detector according to any one of the preced-
ing clauses, further comprising a support guide for
receiving an end of the first cover and/or the second
cover.
13. The detector according to any one of the preced-
ing clauses, wherein the detector comprises a Fres-
nel lens for focussing infrared radiation to the sensor.
14. The detector according to any one of the preced-
ing clauses, wherein the sensor is a passive infrared
sensor, preferably a pyroelectric sensor.
15. The detector according to any one of the preced-
ing clauses, wherein the first cover is arranged in
contact with the second cover, such that the first cov-
er is rotatable with the second cover.
16. The detector according to clause 15, wherein the
first cover being rotatable with the second cover is
provided by friction between the first cover and the
second cover.
17. The detector according to clause 16, wherein the
friction can be overcome by retaining the first cover
in place while the second cover is rotated or retaining
the second cover in place while the first cover is ro-
tated.
18. The detector according to any one of the preced-
ing clauses, further comprising a retaining element
for retaining the first cover in place while the second
cover is rotated or for retaining the second cover in
place while the first cover is rotated.
19. The detector according to any one of the preced-
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ing clauses, further comprising a locking element for
attaching the first cover to the second cover such
that as the second cover is rotated, the first cover is
also rotated in the same direction, and such that as
the first cover is rotated, the second cover is also
rotated in the same direction.
20. The detector according to any one of the preced-
ing clauses, further comprising a motor configured
to rotate the first cover and/or the second cover.
21. A method of adjusting the detector according to
any preceding clause, comprising:
rotating the first cover and the second cover around
the sensor to adjust the detection area.
22. The method according to clause 21, further com-
prising:
rotating the first cover and the second cover in the
opposition directions to adjust the size of the detec-
tion area.
23. The method according to clause 21, further com-
prising:
rotating the first cover and the second cover in the
same direction to adjust the orientation of the detec-
tion area.
24. A method of manufacturing a detector, compris-
ing:

providing a first cover having a cylindrical wall
comprising a first aperture, and defining an in-
terior space;
providing a second cover having a cylindrical
wall comprising a second aperture;
arranging the second cover concentrically
around the first cover; and
mounting a sensor within the interior space,
wherein the sensor has a field of view and is
configured to detect infrared radiation;
wherein an overlap of the first aperture and the
second aperture with the field of view of the sen-
sor defines a detection area of the detector;
and wherein the first cover and the second cover
are each rotatable around the sensor to adjust
the detection area.

25. A method according to clause 24 further com-
prising rotating the first cover and the second cover
around the sensor to adjust the detection area, op-
tionally wherein the first and second covers are ro-
tated in the same or in opposite directions.

Claims

1. A detector comprising:

a first cover having a cylindrical wall comprising
a first aperture, and defining an interior space;
a second cover having a cylindrical wall com-
prising a second aperture, wherein the second

cover is arranged concentrically around the first
cover; and
a sensor mounted within the interior space,
wherein the sensor has a field of view and is
configured to detect infrared radiation;
wherein an overlap of the first aperture and the
second aperture with the field of view of the sen-
sor defines a detection area of the detector;
and wherein the first cover and the second cover
are each rotatable around the sensor to adjust
the detection area.

2. A detector according to claim 1 wherein the detection
area is adjustable to an angle between 10° and 180°,
optionally wherein the detection area is continuously
adjustable to a precision of at least 10°, 5°, 2°, or 1°.

3. The detector according to claim 1 or 2, wherein the
first cover and the second cover are rotatable in the
opposite directions to adjust the size of the detection
area and wherein the first cover and the second cov-
er are rotatable in the same direction to adjust the
orientation of the detection area.

4. The detector according to any one of the preceding
claims, further comprising an upper mount, wherein
the first cover and/or the second cover is rotatably
attached to the upper mount.

5. The detector according to any one of the preceding
claims, wherein the first cover is rotatably attached
to the second cover at an end of the first cover.

6. The detector according to any one of the preceding
claims, wherein the first cover comprises an end sur-
face having a first hole and the second cover com-
prises an end surface having a second hole aligned
with the first hole, and wherein the detector compris-
es a rod configured to be inserted into the first hole
and the second hole for securing the first cover and
the second cover, while enabling rotation of the first
cover and the second cover about the rod, optionally,
wherein the rod is threaded and the first hole and
the second hole have a complementary thread to
receive the threaded rod.

7. The detector according to any one of the preceding
claims, wherein the detector has a plurality of sen-
sors, optionally wherein the combined field of view
of the plurality of sensors is 180°.

8. The detector according to any one of the preceding
claims, wherein the first aperture extends at least
180° around the cylindrical wall of the first cover,
and/or the second aperture extends at least 180°
around the cylindrical wall of the second cover.

9. The detector according to any one of the preceding
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claims, further comprising a support guide for receiv-
ing an end of the first cover and/or the second cover.

10. The detector according to any one of the preceding
claims, wherein the detector comprises a Fresnel
lens for focussing infrared radiation to the sensor.

11. The detector according to any one of the preceding
claims, wherein the sensor is a passive infrared sen-
sor, preferably a pyroelectric sensor.

12. The detector according to any one of the preceding
claims, wherein the first cover is arranged in contact
with the second cover, such that the first cover is
rotatable with the second cover, optionally wherein
the detector further comprises a locking element for
attaching the first cover to the second cover such
that as the second cover is rotated, the first cover is
also rotated in the same direction, and such that as
the first cover is rotated, the second cover is also
rotated in the same direction.

13. The detector according to any one of the preceding
claims, further comprising a retaining element for re-
taining the first cover in place while the second cover
is rotated or for retaining the second cover in place
while the first cover is rotated.

14. A method of adjusting the detector according to any
preceding claim, comprising:

rotating the first cover and the second cover
around the sensor to adjust the detection area.,
optionally comprising rotating the first cover and
the second cover in the opposition directions to
adjust the size of the detection area and/or
rotating the first cover and the second cover in
the same direction to adjust the orientation of
the detection area.

15. A method of manufacturing a detector, comprising:

providing a first cover having a cylindrical wall
comprising a first aperture, and defining an in-
terior space;
providing a second cover having a cylindrical
wall comprising a second aperture;
arranging the second cover concentrically
around the first cover; and
mounting a sensor within the interior space,
wherein the sensor has a field of view and is
configured to detect infrared radiation;
wherein an overlap of the first aperture and the
second aperture with the field of view of the sen-
sor defines a detection area of the detector;
and wherein the first cover and the second cover
are each rotatable around the sensor to adjust
the detection area.
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