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(54) Image collector device having a sealed sensor space, and method of sealing a sensor space 
in an image collector device

(57) An image collector device is disclosed compris-
ing a sensor (5) arranged on a circuit board (4), a lens
(2), and a lens holder (3). The lens (2) is mounted in the
lens holder (3). A sensor space (6), in which the sensor
(5) is arranged, is formed between the lens (2) and the
circuit board (4). The image collector device further com-
prises a sealing device (7) comprising a first end (9) and
a second end (10). A resilient circumferential wall portion
(11) extends between the ends (9, 10). An end wall (12)
is arranged at the first end (9),an opening (13) being

formed in the end wall (12). An end wall portion (14) sur-
rounding the opening (13) is flexible. The sealing device
(7) is arranged in the sensor space (6), the circumferential
wall portion (11) being arranged around the sensor (5)
and sealing the sensor space (6). The circumferential
wall portion (11) is compressed in a direction along said
sensor space (6) between the lens (2) and the circuit
board (4), and the opening (13) in the end wall (12) seal-
ingly encloses the lens (2).



EP 2 887 637 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Technical field

[0001] The present invention relates to an image col-
lector device having a sensor space in which a sensor is
arranged, and to a method of sealing a sensor space in
an image collector device.

Background

[0002] In image collector devices it is oftentimes im-
portant to protect the sensor used for collecting images
from harmful factors such as dust and light. An example
of an image collector device where this problem may
arise is a camera. In some cameras, a lens is mounted
in a lens holder by engaging an outer thread on the lens
with an inner thread on the lens holder. In this mounting
operation, the threads may be slightly damaged or worn,
such that metal particles are rubbed off the threads.
There may also be cuttings left on the threads from the
manufacturing of the lens. The metal particles or cuttings
may fall on a sensor arranged behind the lens, and may
damage the sensor, or at least decrease the image qual-
ity. Particularly, during transportation of cameras, any
cuttings stuck on the threads may fall off.One way in
which this problem may be dealt with is to apply grease
on the thread of the lens, such that any cuttings are
caught in the grease and do not fall down on the sensor.
However, in some situations, this is not a satisfactory
solution, since it does not actually prevent the cuttings
from entering the sensor space in which the sensor is
arranged, but only retains the cuttings on the threads.
Further, mounting of image collector devices is in many
cases done in a clean room environment, making grease
a difficult additive to handle. Hence, a need remains for
a solution to this problem.

Summary of the invention

[0003] An object of the present invention is to provide
an image collector device in which the sensor may be
securely protected from harmful factors such as dust.
[0004] Another object is to provide an image collector
device in which a sensor space may be tightly sealed.
[0005] A further object is to provide a method of sealing
a sensor space in an image collector device which makes
it possible to ensure that a sensor in the image collector
device is securely protected from harmful factors such
as dust.
[0006] According to a first aspect, these and other ob-
jects are achieved, in full or at least in part, by an image
collector device comprisinga sensor arranged on a circuit
board, a lens, anda lens holder,said lens being mounted
in said lens holder,wherein a sensor space, in which said
sensor is arranged, is formed between said lens and said
circuit boardsaid monitoring device further comprising a
sealing device comprisinga first end,a second end,a re-

silient circumferential wall portion extending between
said first and second ends, and an end wall arranged at
said first end,an opening being formed in said end
wall,wherein an end wall portion surrounding said open-
ing is flexible,wherein said sealing device is arranged in
said sensor space, said circumferential wall portion of
said sealing device being arranged around said sensor
and sealing said sensor space, wherein said circumfer-
ential wall portion is compressed in a direction along said
sensor space between said lens and said circuit board,
and wherein said opening in said end wall sealingly en-
closes said lens. In this manner, the sensor space may
be tightly sealed, protecting the sensor from dust and
particles from the lens holder.
[0007] The lens may comprise an outer thread, and
the lens holder may comprise an inner thread, said lens
being threadedly engaged in said lens holder, and the
end wall portion surrounding the opening may be ar-
ranged between two adjacent flanks of said outer thread.
This arrangement enables a particularly tight sealing of
the sensor space. Further, this arrangement may provide
a tight seal against cuttings rubbed off from the threads.
[0008] The lens may at least in a portion enclosed by
the opening in the end wall have a circular cross-sectional
shape, and the opening in the end wall may be circular.
Such an arrangement may, for instance, allow the lens
to be inserted in the opening in a rotating motion. In the
rotating motion, cuttings or other particles on the thread
may be pushed away by the end wall portion surrounding
the opening, such that they are pushed away from the
sensor space.
[0009] In an embodiment, the circumferential wall por-
tion of the sealing device is pleated. Hereby, a suitable
resilience of the circumferential wall portion may be
achieved. A pleated circumferential wall portion may be
compressed in a direction between the first and second
ends of the sealing device, such that the sealing device
fits within the sensor space. Such compression, along
with flexibility of the material of which the sealing device
is made, may provide an effective seal of the sensor
space at both ends of the sealing device.
[0010] The circumferential wall portion of the sealing
device may be shaped as a bellows. This is a practical
way of achieving a suitable flexibility and resilience of the
circumferential wall portion, such that the sealing device
may be compressed to fit in the sensor space.
[0011] The circumferential wall portion of the sealing
device may have a generally rectangular cross-sectional
shape. Such a shape may make it possible to prevent
the sealing device from rotating even if a lens is being
inserted into the opening in a rotating motion.
[0012] The sealing device may comprise an elastomer-
ic material. There are many elastomeric materials that
are easily workable to desired shapes, and that may pro-
vide a suitable resilience.
[0013] In an embodiment, the sealing device is mould-
ed from an elastomeric material. There are several
moulding methods that may be used for manufacturing
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the sealing device, e.g., injection moulding or compres-
sion moulding.
[0014] The elastomeric material of the sealing device
may comprise silicone rubber. Silicone is easily workable
to suitable shapes and may be pre-treated not to emit
gases that could be harmful to the sensor.
[0015] The sealing device may be arranged to seal the
sensor space against particles and light. In this manner,
the same sealing device may be used for protecting the
sensor from dust and other particles, and from light.
[0016] According to a second aspect, the abovemen-
tioned objects are achieved, in full or at least in part, by
a method of sealing a sensor space in an image collector
device, said sensor space being defined between a lens
arranged in a lens holder, and a circuit board on which
a sensor is arranged, said method comprising the steps
ofarranging a sealing device between said lens and said
circuit board, said sealing device having a first end, a
second end, a resilient circumferential wall extending be-
tween said first and second ends, and an end wall at said
first end, said end wall having an opening, an end wall
portion surrounding said opening being flexible,arrang-
ing said opening in said end wall around said lens such
that it sealingly encloses said lens,arranging said circum-
ferential wall around said sensor, and compressing said
sealing device between said lens holder and said circuit
board, such that said circumferential wall flexes, pressing
said first end against said lens holder, and pressing said
second end against said circuit board, thereby sealing
said sensor space. With such a method it is possible to
securely seal a sensor space in an image collector de-
vice, such that the sensor may be protected from parti-
cles.
[0017] The method may further comprise the steps of
threadedly engaging said lens in said lens holder, and
arranging said end wall portion surrounding said opening
between two adjacent flanks of an outer thread of said
lens, thereby forming a radial seal around said lens. While
threading the lens into the lens holder, the lens may also
be threaded into the opening of the sealing device. By
arranging the end wall portion surrounding the opening
in the end wall of the sealing device, a tight seal may be
achieved. Further, any cuttings or other particles located
in the threads on the lens may be pushed away by the
end wall during the rotating threading motion, such that
the particles are pushed outwards, away from the sensor
space.
[0018] A further scope of applicability of the present
invention will become apparent from the detailed descrip-
tion given below. However, it should be understood that
the detailed description and specific examples, while in-
dicating preferred embodiments of the invention, are giv-
en by way of illustration only, since various changes and
modifications within the scope of the invention will be-
come apparent to those skilled in the art from this detailed
description.
[0019] Hence, it is to be understood that this invention
is not limited to the particular component parts of the

device described or steps of the methods described as
such device and method may vary. It is also to be under-
stood that the terminology used herein is for purpose of
describing particular embodiments only, and is not in-
tended to be limiting. It must be noted that, as used in
the specification and the appended claim, the articles "a,"
"an," "the," and "said" are intended to mean that there
are one or more of the elements unless the context clearly
dictates otherwise. Thus, for example, a reference to "an
object" or "the object" may include several objects, and
the like. Furthermore, the word "comprising" does not
exclude other elements or steps.

Brief Description of the Drawings

[0020] The invention will now be described in more de-
tail by way of example and with reference to the accom-
panying schematic drawings, in which:

Fig. 1 is a sectional view of an image collector device
according to an embodiment,
Fig. 2 is a detail view showing an end of a lens and
a sealing device of the image collector device of Fig.
1,
Fig. 3 is a detail view of part of an end wall of the
sealing device arranged around the lens shown in
Fig. 1,
Fig. 4 is a perspective view of the sealing device of
the image collector device of Fig. 1.

Detailed description of embodiments

[0021] In Fig. 1 an image collector device 1 is shown.
In this embodiment, the image collector device is a cam-
era 1, having a lens 2 arranged in a lens holder 3. Further,
the camera 1 has a circuit board 4 on which a sensor 5
is arranged. The circuit board is screwed onto the lens
holder 3. A sensor space 6 is formed between the lens
2 and the circuit board 4. Thus, the sensor 5 is arranged
in the sensor space 6. A sealing device 7 is arranged
between the circuit board 4 and the lens 2. An additional
seal in the form of an O-ring 8 is arranged around the
lens outside the lens holder 3.
[0022] The sealing device 7 may be seen more clearly
in Fig. 4, showing the sealing device 7 separately. The
sealing device 7 has a first end 9 and a second end 10.
A circumferential wall 11 extends between the first end
9 and the second end 10. In the embodiments shown,
the circumferential wall 11 is pleated and may be referred
to as bellows-shaped. At the first end 9, the sealing device
7 has an end wall 12, in which an opening 13 is formed.
In this embodiment, the entire sealing device is flexible,
but at least an end wall portion 14 surrounding the open-
ing 13 should be flexible. The sealing device 7 is flexible
enough to be compressible to fit in the sensor space, as
will be discussed further below, and provides sufficient
resilience to spring back when compressed, thus allow-
ing a tight seal against the circuit board 4 and the lens
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holder 3, respectively. The sealing device may be mould-
ed from silicone, by moulding processes such as injection
moulding or compression moulding. The silicone may be
hardened or otherwise treated such that it does not emit
gasses once the sealing device 7 has been installed in
the camera 1. Such gasses could else be harmful to the
sensor 5.
[0023] In the embodiment shown, the sealing device 7
has a generally square cross-sectional shape with round-
ed corners. The opening 13 is circular to fit around a
circular cross-section of the lens 2.
[0024] With reference to Fig. 2, and to the closer detail
view in Fig. 3, the arrangement of the sealing device 7
for sealing the sensor space 6 will be described further.
In the embodiment shown, the lens 2 has an outer thread
15, and the lens holder 3 has an inner thread 16. The
lens 2 may hereby be threadedly engaged in the lens
holder 3. When mounting the camera components, the
sealing device 7 is placed inside the lens holder 3 with
the first end 9 facing the threaded part of the lens holder,
where the lens 2 is to be inserted, and with the second
end 10 facing the opposite part of the lens holder 3, where
the circuit board 4 is to be attached. The end wall 12 of
the sealing device 7 is placed in contact with an abutment
shoulder 17 of the lens holder 3. Then, the lens 2 is
screwed into the lens holder 3. When the inner end 18
of the lens 2 has passed the abutment shoulder 17, the
lens 2 also starts to be inserted into the opening 13 in
the end wall 12 of the sealing device 7. When the outer
thread 15 of the lens reaches the opening 13, the lens 2
starts to be threaded into the opening. When the lens 2
has been screwed into the lens holder 3 to a desired
depth, the end wall portion 14 surrounding the opening
13 is caught between two adjacent flanks 19, 20 of the
outer thread. Particles possibly sticking on the thread 15
are pushed away by the end wall portion 14 surrounding
the opening 13, and are hence prevented from entering
the sensor space. The flexibility of the end wall portion
14 surrounding the opening 13 enables a good seal
against the lens 2. The generally square cross-sectional
shape of the sealing device 7 in combination with a sim-
ilarly square cross-sectional shape of the inside of the
lens holder beyond the abutment shoulder 17 makes it
possible to prevent the sealing device 7 from rotating.
The sealing device 7 may in this manner also be prevent-
ed from twisting. The circuit board 4 with the sensor is
then screwed onto the lens holder 3, with the sensor 5
placed such that it becomes surrounded by the circum-
ferential wall 11.
[0025] If extended to its full length, the sealing device
7 would be longer than the distance between the abut-
ment shoulder 17 and the circuit board. Therefore, when
the circuit board 4 is attached to the lens holder 3, the
sealing device 7 is compressed between the abutment
shoulder 17 of the lens holder 3 and the circuit board 4.
Because of the resilience of the circumferential wall 11
a tight seal of the sensor space 6 may be achieved. The
desired resilience may be achieved by a suitable combi-

nation of a resilient and flexible material and an appro-
priate shape of the circumferential wall 11. The resilience
should be such that the sealing device 7 may be com-
pressed to fit in the sensor space 6 and such that it springs
back to extend the whole length of the sensor space, and
to abut tightly against the circuit board 4 and the lens
holder 3. When the sealing device 7 is compressed be-
tween the circuit board 4 and the abutment shoulder an
axial seal of the sensor space is achieved. Further, the
arrangement of the flexible end wall portion 14 surround-
ing the opening 13 between two adjacent flanks 19, 20
of the outer thread 15 of the lens ensures a radial seal.
[0026] It will be appreciated that a person skilled in the
art can modify the above described embodiments in
many ways and still use the advantages of the invention
as shown in the embodiments above. As an example,
the lens holder need not be of the type shown on the
drawings, where the circuit board is attached directly to
the lens holder. Instead, the lens could be screwed into
a shorter lens holder and then be inserted into a housing
to which the circuit board is attached. In such case, the
end wall of the sealing device could be placed in abut-
ment with a suitable wall portion or abutment shoulder
of the housing.
[0027] The lens holder need not necessarily be thread-
ed, but could be slidingly inserted in the lens holder.
[0028] The sealing device may be made from silicone
or from another elastomeric material such as poly-
urethane or other thermoplastic elastomer. The material
may be treated in order to prevent it from emitting gasses
that could be harmful to the sensor. For instance, in the
case of silicone, the material may be double-hardened.
[0029] The sealing device may be made from just one
material or could be made from a combination of mate-
rials. For instance, the sealing device may be made from
metallic end portions, with a flexible circumferential end
portion arranged there between, and with a flexible end
wall arranged at the first end. Further, the sealing device
could be made from mainly an elastomeric material with
a relatively low hardness, and with a harder reinforcing
ring arranged or embedded at each end.
[0030] The material of the circumferential wall may be
chosen such that it is impermeable to dust and other par-
ticles, to moisture, and to light, thus protecting the sensor
space, and the sensor arranged therein, from these po-
tentially harmful factors.
[0031] The opening in the end wall may have a diam-
eter that is slightly smaller than the minor diameter of the
threaded portion of the lens, such that the flexibility of
the end wall portion surrounding the opening ensures a
tight fit around the lens.
[0032] The circumferential wall of the sealing device
could have other shapes, apart from the bellows shape
shown in the exemplifying figures. For instance, the cir-
cumferential wall could be made with straight, fairly non-
flexible wall portions between highly flexible wall portions
or beads. Further, the sealing device could have another
cross-sectional shape, such as circular. If the cross-sec-
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tional shape is polygonal, the corners may make it pos-
sible to prevent the sealing device from rotating or twist-
ing when a lens is screwed into the opening in the end
wall if the walls of the lens holder or housing have cor-
responding surfaces against which the corners may abut.
[0033] The sealing device may be made by moulding,
e.g., injection moulding or compression moulding.
[0034] In the embodiment shown, the sealing device
is simply compressed between the lens holder and the
circuit board. In some instances it may be desirable to
fix one or both ends of the sealing device to the lens
holder and circuit board, respectively, by glue or other
fixing means.
[0035] In the description above, reference has been
made to the image collector device as a camera. The
camera may be a camera employing visible light or IR
light. Further, the camera may be a thermal camera. Still
further, the image collector device may be of other types,
such as an IR detector.
[0036] Thus, the invention should not be limited to the
shown embodiments but should only be defined by the
appended claims.

Claims

1. An image collector device comprising
a sensor (5) arranged on a circuit board (4),
a lens (2), and
a lens holder (3),
said lens (2) being mounted in said lens holder (3),
wherein a sensor space (6), in which said sensor (5)
is arranged, is formed between said lens (2) and said
circuit board (4),
saidimage collector device (1) further comprising a
sealing device (7) comprising

a first end (9),
a second end (10),
a resilient circumferential wall portion (11) ex-
tending between said first and second ends (9,
10), and
an end wall (12) arranged at said first end (9),
an opening (13) being formed in said end wall
(12),
wherein an end wall portion (14) surrounding
said opening (13) is flexible,

wherein said sealing device (7) is arranged in said
sensor space (6), said circumferential wall portion
(11) of said sealing device (7) being arranged around
said sensor (5) and sealing said sensor space (6),
wherein said circumferential wall portion (11) is com-
pressed in a direction along said sensor space (6)
between said lens (2) and said circuit board (4), and
wherein said opening (13) in said end wall (12)seal-
ingly encloses said lens (2).

2. The image collector device according to claim 1,
wherein said lens (2) comprises an outer thread (15),
and said lens holder (3) comprises an inner thread
(16), said lens (2) being threadedly engaged in said
lens holder (3), and wherein said end wall portion
(14) surrounding said opening (13) is arranged be-
tween two adjacent flanks (19, 20) of said outer
thread (15).

3. The image collector device according to claim 1 or
2, wherein said lens (2) at least in a portion enclosed
by said opening (13) in said end wall has a circular
cross-sectional shape, and wherein said opening
(13) in said end wall (12) is circular.

4. The image collector device according to any one of
the preceding claims, wherein said circumferential
wall portion (11) is pleated.

5. The image collector according to any one of the pre-
ceding claims, wherein said circumferential wall por-
tion (11) is shaped as a bellows.

6. The image collector device according to any one of
the preceding claims, wherein said circumferential
wall portion (11) has a generally rectangular cross-
sectional shape.

7. The image collector device according to any one of
the preceding claims, wherein said sealing device
(7) comprises an elastomeric material.

8. The image collector device according to any one of
the preceding claims, wherein said sealing device
(7) is moulded from an elastomeric material.

9. The image collector device according to any one of
the preceding claims, wherein said elastomeric ma-
terial comprises silicone rubber.

10. The image collector device according to any one of
the preceding claims, wherein said sealing device
(7) is arranged to seal said sensor space (6) against
particles and light.

11. A method of sealing a sensor space in an image
collector device (1), said sensor space (6) being de-
fined between a lens (2) arranged in a lens holder
(3), and a circuit board (4) on which a sensor (5) is
arranged, said method comprising the steps of
arranging a sealing device (7) between said lens (2)
and said circuit board (4), said sealing device (7)
having a first end (9), a second end (10), a resilient
circumferential wall (11 extending between said first
and second ends (9, 10), and an end wall (12) at
said first end (9), said end wall (12) having an open-
ing (13), an end wall portion (14) surrounding said
opening (13) being flexible,
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arranging said opening (13) in said end wall (12)
around said lens (2) such that it sealingly encloses
said lens (2),
arranging said circumferential wall (11) around said
sensor (5), and compressing said sealing device (7)
between said lens holder (3) and said circuit board
(4), such that said circumferential wall (11) flexes,
pressing said first end (9) against said lens holder
(3), and pressing said second end (10) against said
circuit board (4), thereby sealing said sensor space
(6).

12. The method according to claim 11, further compris-
ing the steps of threadedly engaging said lens (2) in
said lens holder (3), and arranging said end wall por-
tion (14) surrounding said opening (13) between two
adjacent flanks (19, 20) of an outer thread (15) of
said lens (2), thereby forming a radial seal around
said lens (2).

Amended claims in accordance with Rule 137(2)
EPC.

1. An image collector device comprising
a sensor (5) arranged on a circuit board (4),
a lens (2), and
a lens holder (3),
said lens (2) being mounted in said lens holder (3),
wherein a sensor space (6), in which said sensor (5)
is arranged, is formed between said lens (2) and said
circuit board (4),
said image collector device (1) further comprising a
sealing device (7) comprising
a first end (9),
a second end (10),
a resilient circumferential wall portion (11) extending
between said first and second ends (9, 10), and
an end wall (12) arranged at said first end (9),
an opening (13) being formed in said end wall (12),
wherein an end wall portion (14) surrounding said
opening (13) is flexible,
wherein said sealing device (7) is arranged in said
sensor space (6), said circumferential wall portion
(11) of said sealing device (7) being arranged around
said sensor (5) and sealing said sensor space (6),
wherein said circumferential wall portion (11) is com-
pressed in a direction along said sensor space (6)
between said lens (2) and said circuit board (4), and
wherein said opening (13) in said end wall (12) seal-
ingly encloses said lens (2), characterised in that.
said lens (2) comprises an outer thread (15), and
said lens holder (3) comprises an inner thread (16),
said lens (2) being threadedly engaged in said lens
holder (3), wherein said end wall portion (14) sur-
rounding said opening (13) is arranged between two
adjacent flanks (19, 20) of said outer thread (15).

2. The image collector device according to claim 1,
wherein said lens (2) at least in a portion enclosed
by said opening (13) in said end wall has a circular
cross-sectional shape, and wherein said opening
(13) in said end wall (12) is circular.

3. The image collector device according to any one of
the preceding claims, wherein said circumferential
wall portion (11) is pleated.

4. The image collector according to any one of the pre-
ceding claims, wherein said circumferential wall por-
tion (11) is shaped as a bellows.

5. The image collector device according to any one of
the preceding claims, wherein said circumferential
wall portion (11) has a generally rectangular cross-
sectional shape.

6. The image collector device according to any one of
the preceding claims, wherein said sealing device
(7) comprises an elastomeric material.

7. The image collector device according to any one of
the preceding claims, wherein said sealing device
(7) is moulded from an elastomeric material.

8. The image collector device according to any one of
the preceding claims, wherein said elastomeric ma-
terial comprises silicone rubber.

9. The image collector device according to any one of
the preceding claims, wherein said sealing device
(7) is arranged to seal said sensor space (6) against
particles and light.

10. A method of sealing a sensor space in an image
collector device (1), said sensor space (6) being de-
fined between a lens (2) arranged in a lens holder
(3), and a circuit board (4) on which a sensor (5) is
arranged, said method comprising the steps of:

arranging a sealing device (7) between said lens
(2) and said circuit board (4), said sealing device
(7) having a first end (9), a second end (10), a
resilient circumferential wall (11 extending be-
tween said first and second ends (9, 10), and an
end wall (12) at said first end (9), said end wall
(12) having an opening (13), an end wall portion
(14) surrounding said opening (13) being flexi-
ble,
arranging said opening (13) in said end wall (12)
around said lens (2) such that it sealingly en-
closes said lens (2),
arranging said circumferential wall (11) around
said sensor (5), and
compressing said sealing device (7) between
said lens holder (3) and said circuit board (4),
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such that said circumferential wall (11) flexes,
pressing said first end (9) against said lens hold-
er (3), and pressing said second end (10)
against said circuit board (4), thereby sealing
said sensor space (6),
characterised by that the method further com-
prising the steps of:

threadedly engaging said lens (2) in said
lens holder (3), and
arranging said end wall portion (14) sur-
rounding said opening (13) between two ad-
jacent flanks (19, 20) of an outer thread (15)
of said lens (2), thereby forming a radial seal
around said lens (2).
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