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(54) A covering and mounting structure for motion detector, light emitting diodes and electronic

adjustment controls

(57)  Accordingly to the teaching of the invention, a
covering and mounting structure (10) for mounting elec-
tronic adjustment controls (11), light emitting diodes
(LEDs) (12) and at least one motion detector lens (14,
13), can either be cylindrical or non-cylindrical in shape.
In both cases, the mounting structure can be disposed
in pendant or standing post arrangement. Furthermore,
the mounting structure can either be of telescopic or sin-
gle body design.

In the case of a single body design, an exterior cov-
ering means (4) is used. The product features carried
thereon the mounting structure can then be selectively
concealed.

A preferred embodiment of a telescopic cylindrical
covering and mounting structure (10a) in pendant ar-
rangement is elaborated. Particularly, one downwardly
viewing first motion detectorlens (13) and a laterally view-
ing second PIR motion detector lens (14) are employed.
This embodiment can be ceiling-mounted or wall-mount-
ed.
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Description
TECHNICAL FIELD

[0001] The invention relates generally to a covering
and mounting structure for motion detector, light emitting
diodes (LEDs) and electronic adjustment controls, con-
nected to devices. It relates, in particular, to two motion
detector lenses mounted on the covering and mounting
structure disposed in pendant arrangement, and other
embodiments and other improvement features.

BACKGROUND OF THE INVENTION

[0002] A motion sensor is typically mounted on wall,
eaves, ceiling or post locations. The sensor includes
electronic adjustment controls, which allow variable set-
tings to adjust the electronic and/or optical performance
of the product. Also included are light emitting diode
(LED) indicators, which indicate the electronic status of
the product. Additionally, physical masking of the passive
infra-red (PIR) lens is included. This limits the detection
area covered by the sensor. Furthermore, detection di-
rectional control is commonly controlled, by aiming the
sensor in the appropriate general direction. Such direc-
tional adjustmentis being achieved via mechanical joints.
[0003] The motion detector is electrically connected to
devices such as security lighting, audio alarms, and the
like, which can be bodily incorporated to the motion de-
tector or separately as a stand-alone unit.

[0004] EP-A-0542170describesaPIRdetectorhaving
a rotationally symmetrical reflector element that deflects
heat rays impinging through a housing window so that
they impinge on an infrared sensor. A multiplicity of Fres-
nell lenses are provided in the housing window, which
can be cylindrical.

[0005] One prior art combined motion detector and se-
curity lighting device comprises typically amounting plate
equipped with at least a motion detector and at least one
security lighting. The United States Patent No. Des.
424,727 discloses an ornamental design for a combined
motion detector and security lighting device. Two spot-
lights are disposed above a motion detector.

[0006] US patent no. 5,739,753 discloses a sensor
which includes blinder devices which can be individually
set, ahead of the sensor elements, to permit the region
being monitored to be tailored to the particular room or
location.

[0007] The prior art device can include electronic ad-
justment controls which allow variable settings to adjust
the electronic or optical performance of the device. These
electronic adjustment controls are often covered to en-
hance the appearance of the device and to avoid expo-
sure to environmental influence. These covers conven-
tionally are separate plastic pieces which can easily drop
off, get damaged or lost during installation, or during sub-
sequent operation.

[0008] The device can further include LED indicators
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which indicate the electronic status of the device. When
light emitting diodes (LEDs) are employed, they are com-
monly on permanent display. However in certain appli-
cations, it is preferable to conceal them from sight.
[0009] APIR motion detectorlens is employed to focus
infra-red energy onto an internal sensor mechanism.
Physical masking of the motion detector lens is often re-
quired to limit or regulate the detection area by partially
covering the lens. Invariably this is achieved via the use
of plastic parts, whilst this solution may work, the masking
material can easily be dropped, damaged or lost. In many
cases, the replacement process is time consuming and
sometimes difficult assembly method is involved.
[0010] Directional control of detection commonly re-
quires existing sensors to be angled downward toward
likely direction of motion activation. This results in a com-
promise of the detection efficiency, as the detection pat-
tern lifts from the ground at the outer fringes (left and
right) of the detection area.

[0011] An objective of the present invention is to pro-
vide a robust, integrated and easy-to-use covering and
mounting structure whereby the electronic adjustment
controls, LED display, and motion detector lens, or part
thereof, can be concealed selectively.

[0012] Another objective of the invention is to provide
a covering and mounting structure with enhanced detec-
tion capability.

[0013] Yet, another objective of the invention is to pro-
vide a covering and mounting structure of an integrated
aesthetic appearance, when compared with convention-
al design configurations.

SUMMARY OF THE INVENTION

[0014] The present invention provides a covering and
mounting structure according to claim 1.

[0015] Accordingly, the invention provides certain im-
provement features to a prior art motion detector, partic-
ularly its covering and mounting structure.

[0016] The fundamental improvement feature is to
adopt a telescopic design for the covering and mounting
structure, where no separate covering structure is re-
quired.

[0017] One improvement feature is to incorporate two
motion detectorlenses on a covering and mounting struc-
ture disposed in pendant arrangement, where one lens
is downwardly viewing and the other lens is laterally view-
ing.

[0018] Anotherimprovementfeature isto allow the mo-
tion detector lenses to be utilised in a pendant arrange-
ment, whereby the sensor body is always able to hang
vertically down from ceiling or wall installations.

[0019] Yet, anotherimprovement feature is to incorpo-
rate one motion detector lens on a covering and mounting
structure in a standing post arrangement, where the lens
is laterally viewing.

[0020] Still another improvement is that the product
features can be selectively concealed by a covering
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structure when the telescopic design is not employed.
[0021] According to the teaching of the invention, the
covering and mounting structure can either be of tele-
scopic or single body design. Furthermore, the covering
and mounting structure can be disposed in pendant or
standing postarrangement. In pendant arrangement, two
motion detector lenses are employed, one is downwardly
viewing and the other laterally viewing.

[0022] Particularly in the case of a telescopic design
disposed in pendant arrangement, the covering and
mounting structure further comprises an inner tube or
channel, an outer tube or channel and an intermediate
tube or channel. The inner tube or channel carries a
downwardly viewing first motion detector lens, and a lat-
erally viewing second PIR motion detector lens above
the first motion detector lens. The inner tube or channel
also carries LEDs and electronic adjustment controls.
The outer tube or channel serves to receive said inter-
mediate and inner tubes or channels.

[0023] In the case of a telescopic design disposed in
standing post arrangement, only one laterally viewing
second PIR motion detector lens is provided on the cov-
ering and mounting structure.

[0024] Next, in the case of a single body design dis-
posed in pendant arrangement, an exterior covering
structure is employed to selectively conceal the product
features. The shape of exterior covering structure must
match and fit the shape of the mounting structure, and
can be of circular, or non-circular shapes.

BRIEF DESCRIPTION

[0025] The invention will be described further, by way
of three embodiments, with reference to the following
drawings, in which:

Figure 1 shows a front view of a first preferred em-
bodiment of the invention, depicting a telescopic cy-
lindrical covering and mounting structure in pendant
arrangement, with electronic adjustment controls,
LEDs, a second PIR motion detector lens and a first
motion detector lens, in a fully extended position.

Figure 2a shows a cross-section view of the embod-
iment as shown in Figure 1.

Figure 2b shows an enlarged view of the area
marked "A" in Figure 2a.

Figure 3 shows a front view of the embodiment as
shown in Figure 1, with the LEDs and the second
PIR motion detector lens fully visible.

Figure 4 shows a front view of the embodiment as
shown in Figure 1, with the second PIR motion de-

tector lens fully visible.

Figure 5 shows a front view of the embodiment as
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shown in Figure 1, with the second PIR motion de-
tector lens partly visible.

Figure 6 shows a cross-section view of the embod-
iment as shown in Figure 5.

Figure 7 shows a front view of the embodiment as
shown in Figure 1, with the electronic adjustment
controls, the LEDs and the second PIR motion de-
tector lens in a concealed position.

Figure 8 shows a side view of the first embodiment
shown in Figure 1 being wall-mounted in a pendant
arrangement.

Figure 9 shows a side view of the first embodiment
shown in Figure 1 being ceiling-mounted in a pen-
dant arrangement.

Figure 10a shows a front view of a second preferred
embodiment of the invention, depicting a single body
cylindrical covering and mounting structure in pen-
dant arrangement, with electronic adjustment con-
trols, LEDs, and second PIR motion detector lens
being selectively masked by an exterior covering
structure.

Figure 10b shows a top view of the embodiment
shown in Figure 10a.

Figure 11 shows a perspective view of the embodi-
ment shown in Figure 10a.

Figure 12 shows a front view of a third preferred em-
bodiment of the invention, depicting a telescopic cy-
lindrical covering and mounting structure in standing
post arrangement, with electronic adjustment con-
trols, LEDs and second PIR motion detector lens in
a fully extended position.

DETAILED DESCRIPTION

[0026] For clarity, alphabets "a", "b" and "c" are used
to differentiate the three embodiments. For the sake of
explanation, a first embodiment of the invention is elab-
orated in the form of a cylindrical telescopic covering and
mounting structure (10a) disposed in a pendant arrange-
ment. The covering and mounting structure (10a) is either
wall-mounted or ceiling-mounted as shown in Figures 8
and 9, respectively.

[0027] Referring first to Figures 1 and 2a, a cylindrical
telescopic covering and mounting structure (10a) is
shown in its fully extended position. Electronic adjust-
ment controls (11), LEDs (12), a second PIR motion de-
tector lens (14) and a first motion detector lens (13) are
carried on the covering and mounting structure (10a).
The first motion detector lens (13) is downwardly viewing
and provides a limited motion detection. The second PIR
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motion detector lens (14) is laterally viewing and provides
wider motion detection.

[0028] The covering and mounting structure (10a)
comprises an inner tube (1), an intermediate tube (2) and
an outer tube (3), and the three tubes (1, 2, 3) are tele-
scopically assembled. The inner tube (1) carries the
downwardly viewing first motion detector lens (13), and
the laterally viewing second PIR motion detector lens (14)
above the first motion detector lens (13). The inner tube
(1) also carries the LEDs (12) and the electronic adjust-
ment controls (11), with the electronic adjustment con-
trols (11) placed above the LEDs (12). The outer tube (3)
and said intermediate tube (2) serve to receive said inner
tube (1).

[0029] A sensor bottom cover (15), to which the elec-
tronic adjustment controls (11), the LEDs (12) and the
second PIR motion detector lens (14) are bodily connect-
ed, is allowed to move up and down, but limited by the
position of the intermediate tube (2) and the outer tube
(3). The tubes (2, 3) are attached together, with the as-
sistance of mechanical means such as clips, to create
an enclosure in which the inner tube (1) is able to move.
These tubes (2. 3) are also the interface tubes, whereby
these designs are adapted to provide the mechanical in-
terface with the device to which the sensor is being ap-
plied.

[0030] Now referring to Figures 2a, 2b and 6, a sensor
top cover (18) is jammed or secured with a suitable me-
chanical means between the intermediate and inner
tubes (2, 1). A horizontal protrusion (181) is provided
around the internal circumference of the sensor top cover
(18). A plurality of grooves (151) is provided throughout
the length of the inner tube (1) at pre-determined interval
on its external circumference. The horizontal protrusion
(181) engages appropriate groove (151) on the up and
down movement of the inner tube (1) at each adjustment
position.

[0031] An O-ring (17), disposed in a pre-determined
groove (152) on the sensor bottom cover (15), provides
sufficient interface with intermediate tube (2), in order to
achieve the necessary seal against water ingression.
[0032] In addition to the upward or downward adjust-
ment, a side to side or pan adjustment is also provided
by an axial rotation created between the outer tube (3)
and the sensor top cover (18). This is being achieved by
means of a vertical protrusion (31) inside the outer tube
(3) and an interfacing boss on the sensor top cover (18).
[0033] The electronic adjustment controls (11), the
LEDs (12) and the laterally viewing second PIR motion
detector lens (14) are progressively and selectively con-
cealed by adjacent tube (2, 3), when retracting the inner
tube (1) into the intermediate and outer tubes (2, 3).
[0034] As shown in Figure 3, the inner tube (1) is par-
tially retracted. The LEDs (12), the full second PIR motion
detector lens (14), and the downwardly viewing first mo-
tion detector lens (13) are visible. As shown in Figure 4,
the inner tube (1) is further retracted. The full second PIR
motion detector lens (14) and the first motion detector
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lens (13) are visible. As shown in Figures 5 and 6, the
inner tube (1) is further retracted. Only part of the second
PIR motion detector lens (14) and the full first motion
detector lens (13) are visible. As shown in Figure 7, the
inner tube (1) is completely retracted. The electronic ad-
justment controls (11), the LEDs (12) and the second PIR
motion detector lens (14) are now concealed. Only the
first motion detector lens (13) is visible.

[0035] The covering and mounting structure (10a) can
be mounted on a wall or on a ceiling. A wall-mounted and
a ceiling-mounted covering and mounting structure (10a)
are as shown in Figures 8 and 9, respectively.

[0036] The intention of the present invention is not re-
stricted to the first embodiment illustrated and described
above. Other embodiments, modifications and altera-
tions can be made within the scope of the invention de-
fined in the appended claims.

[0037] A second embodimentis a single body cylindri-
cal covering and mounting structure (10b), as shown in
Figures 10a, 10b and 11. Since the covering and mount-
ing structure (10b) is not telescopic, an exterior covering
structure (4) is therefore employed to mask selectively
the product features carried thereon. It is important to
note that the shape of the exterior covering structure (4)
must match and fit the shape of the mounting structure.
Again, the second preferred embodiment can be dis-
posed in a pendant or standing post arrangement. In the
case of pendant arrangement, it is advantageous to in-
clude a downwardly viewing first motion detector lens
(13) and a laterally viewing second PIR motion detector
lens (14) for motion detection, according to the teaching
of the invention. In the case of standing post arrange-
ment, only a laterally viewing second PIR motion detector
lens (14) is employed.

[0038] A third preferred embodiment of the invention
depicts a telescopic cylindrical covering and mounting
structure (10c) disposed in a standing post arrangement,
with electronic adjustment controls (11), LEDs (12) and
second PIR motion detector lens (14), in a fully extended
position, as shown in Figure 12. It is important to note
that only one laterally viewing second PIR motion detec-
tor lens (14) is provided on the covering and mounting
structure.

[0039] In the three embodiments mentioned above,
the covering and mounting structures (10a, 10b, 10c) are
all cylindrical in shape. It is obvious to those skilled in the
arts that the covering and mounting structure (10) can
be constructed in a non-cylindrical shape. In that situa-
tion, non-circular channel is employed instead of tube in
the telescopic design.

[0040] The following paragraphs describe preferred
aspects of the invention:

A) A covering and mounting structure (10a) for elec-
tronic adjustment controls (11), light emitting diodes
(LEDs) (12), at least one motion detector lens (14,
13) all for use in a motion detector device, charac-
terized in that the covering and mounting structure



7 EP 2 043 065 A1 8

comprises an inner tube (1) or channel, an interme-
diate tube (2) or channel and an outer tube (3) or
channel, all three tubes (1, 2, 3) being telescopically
assembled, such that the covering and mounting
structure selectively masks the electronic adjust-
ment controls (11), the LEDs (12) and the at least
one motion detector lens (14, 13).

B) A telescopic covering and mounting structure
(10a) as in paragraph A in which the covering and
mounting structure (10a) is disposed in a pendant
arrangement, whereas the inner tube (1) or channel
carries a downwardly viewing first motion detector
lens (13), and a laterally viewing second passive in-
fra-red (PIR) motion detector lens (14) above the first
motion detector lens (13); the inner tube (1) or chan-
nel also carries the LEDs (12) and the electronic ad-
justment controls (11) which are placed above the
LEDs (12); and the outer tube (3) or channel serving
to receive said intermediate and inner tubes (2, 1)
or channels.

C) A telescopic covering and mounting structure
(10a) as in paragraphs A or B in which the body of
the mounting structure is always able to hang verti-
cally down, whether ceiling-mounted or wall-mount-
ed.

D) A telescopic covering and mounting structure
(10a) as in paragraphs A or B in which the electronic
adjustment controls (11), the LEDs (12) and the lat-
erally viewing second PIR motion detector lens (14)
are progressively and selectively concealed by ad-
jacenttube or channel, whenretracting the inner tube
(1) or channel into the intermediate and outer tubes
(2, 3) or channels.

E) A telescopic covering and mounting structure
(10c) as in paragraph A in which the covering and
mounting structure (10c) is disposed in a standing
post arrangement, whereas the inner tube (1) or
channel carries a laterally viewing second PIR mo-
tion detector lens (14), LEDs (12) and electronic ad-
justment controls (11).

F) A telescopic covering and mounting structure
(10a, 10c) as in paragraph A in which the covering
and mounting structure (10a, 10c) is cylindrical in
shape.

G) A telescopic covering and mounting structure
(10a, 10c) as in paragraph A in which the covering
and mounting structure (10a, 10c) is non-cylindrical
in shape.

H) A non-telescopic covering and mounting structure
(10b) for electronic adjustment controls (11), LEDs
(12), at least one motion detector lens (14, 13), all
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for use in a motion detector device, characterized in
that the covering and mounting structure is a single
body design, carrying at least one motion detector
lens (14, 13), LEDs (12) and electronic adjustment
controls (11); whereas

an exterior covering structure (4) is employed to
mask selectively the electronic adjustment controls
(11), the LEDs (12), and the motion detector lens
(14).

1) A non-telescopic covering and mounting structure
(10b) for use in a motion detector device as in par-
agraph H in which the shape of the exterior covering
structure (4) must match and fit the shape of the
mounting structure.

J) A non-telescopic covering and mounting structure
(10b) for use in a motion detector device as in par-
agraph H in which the mounting structure is disposed
in a pendant arrangement, and the mounting struc-
ture carries a downwardly viewing first motion de-
tector lens (13) and a laterally viewing second PIR
motion detector lens (14).

K) A non-telescopic covering and mounting structure
(10b) for use in a motion detector device as in par-
agraph H in which the mounting structure is disposed
in a standing post arrangement, whereas the mount-
ing structure carries a laterally viewing second PIR
motion detector lens (14).

L) A non-telescopic covering and mounting structure
(10b) for use in a motion detector device as in par-
agraph H in which the mounting structure is cylindri-
cal in shape.

M) A non-telescopic covering and mounting struc-
ture (10b) for use in a motion detector device as in
paragraph H in which the mounting structure is non-
cylindrical in shape.

Claims

A non-telescopic covering and mounting structure
(10b) for electronic adjustment controls (11), LEDs
(12), at least one motion detector lens (14, 13), all
for use in a motion detector device, characterized
in that the covering and mounting structure is a sin-
gle body design, carrying at least one motion detec-
tor lens (14, 13), LEDs (12) and electronic adjust-
ment controls (11); whereas

an exterior covering structure (4) is employed to
mask selectively the electronic adjustment controls
(11), the LEDs (12), and the motion detector lens
(14).

2. A non-telescopic covering and mounting structure
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(10b) for use in a motion detector device as in Claim
1inwhich the shape of the exterior covering structure
(4) must match and fit the shape of the mounting
structure.

A non-telescopic covering and mounting structure
(10b) for use in a motion detector device as in Claim
1 in which the mounting structure is disposed in a
pendant arrangement, and the mounting structure
carries a downwardly viewing first motion detector
lens (13) and a laterally viewing second PIR motion
detector lens (14).

A non-telescopic covering and mounting structure
(10b) for use in a motion detector device as in Claim
1 in which the mounting structure is disposed in a
standing post arrangement, whereas the mounting
structure carries a laterally viewing second PIR mo-
tion detector lens (14).

A non-telescopic covering and mounting structure
(10b) for use in a motion detector device as in Claim
1 in which the mounting structure is cylindrical in
shape.

A non-telescopic covering and mounting structure
(10b) for use in a motion detector device as in Claim
1 in which the mounting structure is non-cylindrical
in shape.
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