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(54) Contact actuating apparatus

(57) A contact actuating apparatus comprising a
housing (1) with a wall (2) and an interior space and an
actuating element (3, 4) for actuating the contact (6), the
contact (6) being located in the interior space of the
housing (1), the actuating element (3, 4) comprising an
upper part (3) which is accessible from outside the hous-
ing (1) and a lower part (4) which is elongated in the

direction of the contact (6) and is provided to actuate the
contact (6), wherein the actuating element (3, 4) and the
wall (2) of the housing (1) are constructed in one piece,
the upper part (3) being connected to the wall (2) of the
housing (1) via a flexible joint (9), which permits a rock-
ing movement of the actuating element (3, 4) with re-
spect to the housing (1).
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Description

[0001] The present invention relates to a contact ac-
tuating apparatus comprising a housing with a wall and
an interior space and an actuating element for actuating
the contact, the contact being located in the interior
space of the housing, the actuating element comprising
an upper part which is accessible from outside the hous-
ing and a lower part which is elongated in the direction
of the contact and is provided to actuate the contact.
[0002] The contactwhich is actuated by the apparatus
of the invention is for example an electrical or mechan-
ical contact, with which an electrical or electronic con-
nection can be realised, or an electrical switch.

[0003] A contact actuating apparatus is for example
known from US-A-4,181,826. The apparatus described
therein comprises a housing with an interior space and
an outer wall in which an opening is provided. The ap-
paratus also comprises an actuating element for actu-
ating a contact which is mounted in the interior space.
The actuating element extends through the opening in
the housing, so that it is accessible from the outside,
and is movable through the opening. The actuating el-
ement is elongated in the direction of the contact. On
opposite sides of the actuating element, two arms are
provided, which extend through openings in the printed
circuit board for improving the stability of the actuating
element. The bottom of the actuating element rests on
an elastic member, which is located between the arms
and rests on the printed circuit board. A pin of smaller
diameter than the elongated part is located on the bot-
tom of the actuating element and extends through an
opening in the elastic member to above the contact.
[0004] The contact is actuated by applying a force on
the actuating element in the direction of the wall of the
housing, by which the pin of the actuating element is
moved against the contact and actuates it. Due to the
presence of the arms on the sides of the actuating ele-
ment, the movement of the actuating element is mainly
limited to a sliding in its longitudinal direction in the di-
rection of the contact. As a result of this sliding move-
ment, the pin is brought against the contact, so that this
is actuated. Simultaneously with the movement of the
actuating element, the elastic member is compressed
between the bottom and the printed circuit board. When
the actuating element is released by the user, the actu-
ating element is moved back to its original position by
the spring force of the elastic member.

[0005] However, the apparatus described in US-A-
4,181,826 shows the disadvantage that it comprises a
lot of elements which require assembly, namely the ac-
tuating element, the elastic member, the housing, the
contact and the printed circuit board. This means that
during construction of the apparatus, all these elements
have to be mounted into and onto each other, which can
lead to an expensive and time-consuming production
process.

[0006] It is an object of the present invention to pro-
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vide a contact actuating apparatus which can be con-
structed in a simple way.

[0007] This objectis achieved according to the inven-
tion in that the actuating element and the wall of the
housing are constructed in one piece, the upper part be-
ing connected to the wall of the housing via a flexible
joint, which permits a rocking movement of the actuating
element with respect to the housing.

[0008] Because the actuating element and the hous-
ing are constructed in one piece, no assembly of differ-
ent elements is required upon construction of the appa-
ratus. During the production process, only a mounting
of the contact within the housing is required.

[0009] The one-piece construction of the actuating el-
ement and the housing allows only a small displacement
of the actuating element, as the stiffness of the material
in which the wall of the housing is made counteracts the
pushing in of the upper part of the actuating element.
The actuation of the contact however requires a larger
displacement of the lower part of the actuating element.
In the apparatus of the invention, this problem is solved
by the flexible joint between the actuating element and
the housing, as the flexibility permits a rocking move-
ment of the actuating element. Upon occurrence of a
pressure force, the actuating element will slightly pivot
about the flexible joint. Because the actuating element
is elongated in the direction of the contact, the end of
the lower part of the actuating element will at the same
time be moved over a distance long enough to make
actuation of the contact possible. Furthermore, the flex-
ible joint makes sure that the actuating element returns
to its original position after the pressure force has end-
ed. This has the advantage, that the use of a separate
elastic member for returning the actuating element to its
original position can be avoided. The apparatus of the
invention further has the advantage that the movement
of the actuating element is limited to a pivotal movement
about the flexible joint. As a result, the use of means for
stabilising the movement of the actuating element, such
as the arms on the sides of the lower part of the known
apparatus, can be avoided.

[0010] The flexible joint is obtained by a suitable
choice of the material in which the housing and the ac-
tuating element are made, and possibly by making the
material thickness of the joint thinner with respect to the
material thickness of the wall of the housing. The mate-
rial is preferably a plastic material with one the one hand
sufficient stiffness to prevent fissures in the actuating
element or the joint with the housing, and on the other
hand sufficient flexibility to obtain the flexible joint be-
tween the actuating element and the housing. Such a
material is for example a plastic material such as a ther-
mosetting resin or a thermoplastic, for example polycar-
bonate, or any other material deemed suitable by the
person skilled in the art. The use of polycarbonate fur-
ther has the advantage that the housing and the actu-
ating element can be made using an injection moulding
technique, which is known to the person skilled in the art.
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[0011] In a preferred embodiment of the apparatus of
the invention, the upper part of the actuating element
comprises a lip, which is connected to the wall of the
housing via a flexible joint. The lower part of the actuat-
ing element is elongated to bridge the distance between
the lip and the contact and has a greater length than the
lip. In this way it can be obtained that the actuating ele-
ment upon occurrence of a pressure force functions as
alever and that, upon pivotal movement of the actuating
element in the direction of the interior space within the
housing, the end of the lower part of the actuating ele-
ment is moved over a longer distance than the lip. As
the lip can only be moved over a small distance due to
the one-piece construction with the housing, it can be
obtained with the lever effect that a small displacement
of the lip suffices to obtain a sufficiently large displace-
ment of the lower end of the lower part.

[0012] Thelipis preferably included in a cut-out of the
wall of the housing and on one side connected there-
with. The cut-out is preferably U-shaped, but may also
have any other shape.

[0013] The lower part preferably extends in a direction
substantially perpendicular to the direction of the lip.
This allows a positioning of the contact at the bottom of
the housing, which can facilitate the mounting of the
contact in the housing. Furthermore, with the perpen-
dicular arrangement it can be obtained that, when the
actuating element pivots about the flexible joint, the end
of the lower part is moved in a direction substantially
perpendicular to the direction of the pressure force.
Amongst others this means that, (i) in case of a horizon-
tal arrangement of the lip, a substantially vertical move-
ment of the lip causes a substantially horizontal move-
ment of the end of the lower part, or that (ii) in case of
a vertical arrangement of the lip, a substantially horizon-
tal movement of the lip causes a substantially vertical
movement of the end of the lower part. In other words,
as the lower part of the actuating element is substantially
perpendicular to the lip, it can be obtained that the con-
tact can be actuated in a direction substantially perpen-
dicular to the direction of the pressure force. This can
lead to an improved actuation of the contact.

[0014] The lower part of the actuating element prefer-
ably extends over almost the entire height of the hous-
ing. This has the advantage that the contact can be
placed in the housing on a long distance from the lip.
For example, when the lip is located on the top side of
the housing, the contact can be mounted completely at
the bottom of the housing. This can facilitate mounting
the contact in the housing, which can lead to a simpler
manufacturing of the apparatus. Furthermore, the great-
er length of the lower part leads to the fact that, upon
pivotal movement of the actuating element, the end of
the lower part is moved over a long distance. This has
the advantage that a less sensitive contact is needed in
the apparatus of the invention.

[0015] In the apparatus of the invention, the contact
is preferably arranged in such a way that it is actuated
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by the lower part in a direction substantially perpendic-
ular to the direction in which the upper part of the actu-
ating element is actuated by the user. This has the ad-
vantage that the actuating element can be constructed
in the way described in the previous paragraphs, with
the advantages mentioned above.

[0016] The lip preferably has a top side on which a
protrusion is provided. This protrusion preferably has a
round shape with a concave top surface, but it may also
have any other shape known to the person skilled in the
art. Providing the protrusion has the advantage that from
a pressure force exerted on the lip substantially only the
force component perpendicular to the lip is transferred
to the actuating element. In this way a better directed
movement of the actuating element can be obtained.
Providing the protrusion further has the advantage that
the accessibility of the actuating element is improved for
the user.

[0017] Further advantages of the contact actuating
apparatus according to the invention will appear from
the description given below and the annexed figure.
[0018] Figure 1 shows a preferred embodiment of the
contact actuating apparatus according to the invention.
[0019] The contact actuating apparatus shown in fig-
ure 1 comprises a housing 1 with a wall 2 and an interior
space. The apparatus further comprises an actuating el-
ement 3, 4 which is constructed in one piece with the
wall of the housing. A contact 6 is located in the interior
space of the housing 1. The actuating element 3, 4 com-
prises an upper part 3 which is accessible from the out-
side and a lower part 4 which is elongated in the direc-
tion of the contact 6 and which is provided to actuate
this contact. The upper part 3 of the actuating element
is connected to the wall 2 of the housing 1 via a flexible
joint 9. This flexible joint permits a pivotal movement of
the actuating element 3, 4 with respect to the housing 1.
[0020] The contact 6 is for example an electrical or
mechanical contact, with which an electrical or electron-
ic connection can be realised, or an electrical switch, or
any other contact known to the person skilled in the art.
The contact 6 is for example located on a printed circuit
board 16, which is mounted in the bottom of the housing
1 in vertical direction. The contact 6 may however also
be mounted inside the housing 1 in any other way known
to the person skilled in the art.

[0021] The actuating element 3, 4 is preferably con-
nected to a top side 2 of the housing, but may also be
connected to a side wall or any other part of the housing.
It preferably extends in vertical direction, but it may also
extend in any other direction.

[0022] Inthe apparatus of figure 1, the top part 3 com-
prises a lip 7, which is included in a cut-out 8 of the top
side 2 of the housing 1 and is connected to the housing
1 on one side. The cut-out 8 is preferably U-shaped, but
may also have any other shape. The lower part 4 of the
actuating element is preferably perpendicular to the lip
7, but may also enclose an acute to obtuse angle with
the lip 7. The lower part 4 preferably has a straight
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shape, but may also have an arched or angled shape.
[0023] The lower part 4 preferably has a greater
length than the lip 7 and preferably extends over sub-
stantially the entire height of the housing 1. In this way,
the contact may be located at the bottom of the housing.
[0024] On the top side of the lip 7, preferably a pro-
trusion 10 is provided. The protrusion 10 preferably has
a round shape with a concave top surface, but may also
have a spherical shape or any other shape known to the
person skilled in the art.

[0025] The flexible joint 9 of the lip 7 with the top side
2 may be weakened or not. A weakened joint means
that it is thinner than the top side 2 of the housing 1. By
weakening the joint 9, a better directed movement of the
actuating element 3, 4 can be achieved, as the axis
about which the actuating element pivots is determined
by the weakness. This can facilitate the actuation of the
contact 6.

[0026] In the apparatus of figure 1, the lower part 4
comprises an oblong part 11, which extends substan-
tially perpendicularly to the lip 7 and has a greater length
than the lip 7. This oblong part 11 comprises first and
second flat planes 12 and 13, of which the first plane 12
faces the contact element 5 of the contact 6 and the sec-
ond plane 13 is located on the opposite side of the ob-
long part 11. To obtain sufficient rigidity, preferably a rib
14, 15 is provided in the middle of each flat plane 12, 13
in longitudinal direction, the rib being substantially per-
pendicular to the flat plane. The rib 14 on the first flat
plane 14, which faces the contact element 5, preferably
extends over at least the upper half of the first flat plane
12, the rib 14 having a sloping course, so that it disap-
pears towards the bottom into the first flat plane 12, leav-
ing a flat part of sufficient size to enable an easy actua-
tion of the contact. The rib 13 on the second flat plane
preferably extends over the entire length of the second
flat plane 14. By providing the ribs 14, 15 it can be
achieved, that the deflection of the oblong part 11 is min-
imised, when a pressure force exerted on the lip 7 push-
es the lower part of the oblong part 11 against the con-
tact. In other words, by providing the ribs 14, 15 it can
be achieved that the pressure force exerted on the lip 7
is substantially completely transferred to the lower end
of the oblong part.

[0027] The contact actuating apparatus shown in fig-
ure 1 operates as follows. In order to actuate the contact
6, a user exerts a pressure force onto the lip 7. This pres-
sure force can be caused by the user in a simple way,
due to the provision of the protrusion 10 on the top side
of the lip 7. In response of the pressure force, the lip 7
pivots about the flexible joint 9 with the top side 2 of the
housing, the protrusion 10 being moved substantially in
vertical direction. Because of the pivotal movement of
the lip 7, the lower end of the lower part 4 is substantially
moved in horizontal direction, the lower end of the first
flat plane 12 being brought against the contact element
5 of the contact 6. Due to the presence of the ribs 14,
15 on the flat planes 12, 13 of the lower part 4, the de-
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flection of the lower part 4 is limited to a minimum, so
that the pressure force exerted on the lip 7 is substan-
tially completely transferred to the lower end of the first
flat plane 12. As a result, this lower end of the first flat
plane 12 exerts a force onto the contact element 5 of
the contact 6, which force is large enough to actuate the
contact 6. Because of the flexibility of the joint 9, the
actuating element 3, 4 returns to its original position after
the pressure force has ended.

[0028] The geometry of the lower part 4 of the actu-
ating element 3, 4 is preferably such that upon exertion
of a pressure force onto the lip 7 the actuation of the
contact 6 can be ensured. To this end, the first flat plane
12 below needs to be wide enough to ensure that it is
still pressed against the contact element 5 if the hori-
zontal movement of the lower end diverges somewhat
from the direction perpendicular to the contact element
5. Furthermore, the lower part 4 needs to have sufficient
rigidity to ensure the transfer of the pressure force to-
wards the lower end and to prevent a breaking of the
lower part 4. On the other hand, the lower part 4 needs
to be flexible enough to permit a deflection of the lower
part 4 if a too large pressure force is exerted onto the
lip. This is because a pressure force which is too large
causes a too large displacement of the lip 7, while the
lower end of the lower part 4 is stopped by the contact
6. Soifthe lower part 4 does not have sufficient flexibility,
this too large pressure force would cause a too large
force onto the contact 6, which could damage the con-
tact 6.

[0029] The apparatus of figure 1 can be constructed
in a simple way, in that the actuating element 3, 4 is con-
structed in one piece with the housing 1. The construc-
tion can for example be performed by means of injection
moulding of a plastic material, for example polycar-
bonate, in a suitable mould, or by means of another
technique known to the person skilled in the art. Be-
cause the actuating element 3, 4 is constructed in one
piece with the housing, furthermore no assembly of dif-
ferent parts is required to obtain the actuating element
3, 4. This can lead to a saving of costs and time in con-
structing the apparatus according to the invention.
[0030] In afurther preferred embodiment of the appa-
ratus according to the invention, a protective foil (not
shown) is attached to the top side of the housing, the
foil having an opening for admitting the protrusion 10. In
this way it can be obtained, that the user gets the im-
pression that, upon actuating the contact, he presses a
conventional pushbutton, as he cannot see the lip 7 or
the U-shaped cut-out 8 due to the presence of the foil.
The user merely sees the protrusion 10 on the lip 7,
which can enhance the attractiveness of the apparatus.
[0031] The foil is attached to the top side of the hous-
ing 1 in a manner known to the person skilled in the art,
for example by gluing by means of a glue, or in any other
way. Preferably, it is made sure that, in gluing the foil
onto the housing, no glue is present on the top side 2 in
the region of the lip 7, so that later on the moving ability
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ofthelipin response of a pressure force can be ensured.

Claims

A contact actuating apparatus comprising a hous-
ing (1) with a wall (2) and an interior space and an
actuating element (3, 4) for actuating the contact
(6), the contact (6) being located in the interior
space of the housing (1), the actuating element (3,
4) comprising an upper part (3) which is accessible
from outside the housing (1) and a lower part (4)
which is elongated in the direction of the contact (6)
and is provided to actuate the contact (6), charac-
terised in that the actuating element (3, 4) and the
wall (2) of the housing (1) are constructed in one
piece, the upper part (3) being connected to the wall
(2) of the housing (1) via a flexible joint (9), which
permits a rocking movement of the actuating ele-
ment (3, 4) with respect to the housing (1).

Apparatus according to claim 1, characterised in
that the upper part (3) of the actuating element
comprises a lip (7), which is connected to the wall
(2) of the housing (1) via the flexible joint (9), the
lower part (4) for actuating the contact (6) having a
greater length than the lip (7).

Apparatus according to claim 2, characterised in
that the lip (7) is included in a cut-out (8) in the wall
(2) of the housing (1) and is connected to the wall
(2) of the housing (1) on one side.

Apparatus according to claim 2 or 3, characterised
in that the lower part (4) extends in a direction sub-
stantially perpendicular to the direction of the lip (7).

Apparatus according to any one of claims 1-4, char-
acterised in that the lower part (4) extends over
substantially the entire height of the housing (1).

Apparatus according to any one of claims 1-6, char-
acterised in that the contact (6) is arranged such
that it is actuated by the lower part (4) in a direction
substantially perpendicular to the direction in which
the upper part (3) is actuated.

Apparatus according to any one of claims 2-6, char-
acterised in that the lip (7) has a top side on which
a protrusion (10) is located for actuating the lip.

Apparatus according to any one of claims 2-7, char-
acterised in that the lower part (4) comprises an
oblong part (11) with two opposite side planes (12,
13), of which the first plane (12) faces the contact
(6) and of which the second plane (13) is located on
the opposite side of the oblong part, each flat plane
being provided with a rib (14, 15) for reinforcement
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10.

of the oblong part (11).

Apparatus according to any one of claims 1-8, char-
acterised in that a protective foil is attached to the
wall (2) of the housing (1).

Apparatus according to claim 9, characterised in
that the protective foil shows an opening for admit-
ting the protrusion (10) on the lip (7).
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