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1
MOBILE ACTUATING DEVICE

FIELD OF THE INVENTION

The invention relates to a mobile actuating device, espe-
cially for remote operation of a locking system of a vehicle,
with a housing having a first and second housing shell, an
internal space, bounded at least partially by the housing
shells, an electronic unit arranged at least partially within the
internal space for data communication with the locking sys-
tem, at least one operating element arranged within a housing
opening of the first housing shell, a gap running between the
operating element and the first housing shell, a support ele-
ment provided on the side of the first housing shell facing the
internal space, and a switch element connected to the elec-
tronic unit, which is connected to the operating element.

BACKGROUND OF THE INVENTION

Such mobile actuating devices are widely used in order to
accommodate the electronics of a remote control on the user
side, which can be designed as a transmitter a transmitter with
a receiver, or a transponder. Such actuating devices can be
designed, among other things, as key rings or as the handle of
a mechanical key. An essential requirement for such mobile
actuating devices is to protect the internal electronics from
environmental effects, especially moisture and dirt, reliably.
This requires special measures to seal the operating elements
that are mounted so as to move.

A mobile actuating device having two housing shells, at
least parts of which form an internal space accommodating an
electronic unit, is described in DE 199 64 166 C1. A mem-
brane-like sealing element is provided within the actuating
device, which is inserted into the housing of the actuating
device. The sealing element here is clamped in a gap existing
between the housing shells. The housing shells form a closed
internal space, whereby the sealing element separates the
internal space into an upper and lower space. A circuit board
is arranged in the lower space, having electronic elements,
especially switch elements. Operating elements are also pro-
vided on the upper housing shell, which act with their lifters
indirectly on the switch elements through the membrane-like
sealing element. During operation of an operating element,
the lifter is moved in the direction of the sealing element. On
contacting the sealing element and with a corresponding
force acting on the operating element, the switch element is
also activated, whereby actuation of the actuating device is
accomplished.

BRIEF SUMMARY OF THE INVENTION

The invention is based on the task of modifying a mobile
actuating device of the above-mentioned type, in which the
internal space is reliably protected from environmental
effects, the actuating device can be produced cost-effectively,
and increased demands relating to appearance and key touch
properties are achieved. Atthe same time, a control capability
with respect to method of function of the actuating device is
to be made available simply to the user.

For this purpose, it is proposed according to the invention
that the first housing shell has a display for optical depiction
of information, especially in conjunction with the method of
operation of the electronic unit and/or the state of the locking
system, with an opening made in the first housing shell from
which a light signal that can be generated within the housing
can be emitted, whereby the support element, which is con-
nected in one piece to the operating element, is designed to be
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transparent and is made of a first material with a limited
modulus of elasticity, and the opening is completely filled up
by at least part of the support element, so that the light signal
can be guided outward through the support element, through
the opening and the operating element, which is made of a
second material, whereby the second material has a much
greater modulus of elasticity than the first material.

The support element in the present invention lies directly
on the side of the first housing shell facing the internal space,
whereby it simultaneously assumes several functions. In the
first place, the support element seals the internal space reli-
ably, so that moisture, water, dust, etc., cannot reach the
internal space, where it can adversely affect the electronic
unit and its function. In the second place, the support element
serves as a support means for the operating element. It has
been found that by using the first material with a low modulus
of elasticity, a responsive sense of touch is attainable in the
user by operating the operating element, which consists of the
second material having a much greater modulus of elasticity
than the first material. Since the support element is arranged
directly on the operating element, a compact design is simul-
taneously achieved. It is particularly advantageous that, for
optical display of information, the support element acquires a
type of guide function, so that the light signal generated
within the actuating device is guided outward through the
opening of the first housing shell. The display can be designed
so that by operation of an operating element, the user can
check whether the actuating device, especially the electronic
unit, is functioning. When a light signal (for example, colored
red) leaves the display, it means for the user that the actuating
device is fully functional. The display can also convey optical
information concerning the state of locking or unlocking of
the locking system. It is conceivable to provide a state mes-
sage about the locking system by multicolored light signals
that leave the display. The displays can assume different
geometric shapes. In one possible embodiment, the display
can be a point-like surface. As an alternative to this, the
display can be designed as a large-surface display accommo-
dated by a corresponding opening of the first housing shell.

In a preferred embodiment of the invention, the first mate-
rial of the support element has a modulus of elasticity E of
E<1000 N/mm?, preferably E<500 N/mm?, more preferably
E<100 N/mm?, and especially E<50 N/mm?”. The support
element is thus designed to be soft—elastic, whereas the
second material from which the housing, the first housing
shell, and the operating element are preferably made, is a
harder plastic. In one possible configuration of the invention,
the second material is a polyamide, a fiberglass-reinforced
polyamide, ABS, etc. The first, soft material is preferably a
thermoplastic elastomer, such as a copolymer. In order to
guarantee good mobility of the operating element as well as to
achieve suitable touch characteristics, the first material has a
hardness H of H<90 Shore A, preferably H<85 Shore A, and
more preferably H<80 Shore A.

It is particularly advantageous that the support element
forms a one-part component with the first housing shell,
including the operating element. In a first process step, the
first housing shell is injected with the corresponding operat-
ing element made of the second plastic material. The die of
the injection-molding machine is designed so that a periph-
eral gap is formed between the operating element and the first
housing shell. In the next step, the support element is arranged
directly on the first housing shell, especially on the operating
element. A bond advantageously exists between the support
element and the first housing shell. For example, the support
element can be attached to the first housing shell by ultrasonic
welding, laser welding, etc. In an advantageous embodiment,
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the first housing shell forms a two-component injection-
molded component with the supporting element. This means
that in the second process step, after the first housing shell has
been formed in the injection-molding process, the support
element is injection-molded onto the surface of the bottom of
the housing shell. The support element is then situated unre-
leasably on the surface of the first housing shell, whereby
access to the internal space of the actuating device from the
outside through the peripheral gap is excluded.

In one possible embodiment of the mobile actuating
device, the support element is only made transparent on one
side, starting from the internal space out. This achieves a
situation in which the internal space and the electronic unit
are not recognizable from the outside through the peripheral
gap. However, starting from the internal space, transmission
of a light signal that has been generated outward within the
actuator device is possible. One-sided transparency of the
support element can be achieved by evaporation coating. The
coated layer on the support element can be a thin metal layer.

The operating element can advantageously be brought
from a rest position to an operating position by applying an
external force, whereby the support element is designed so
that in the operating position, a restoring force acts starting
from the support element, which brings the operating element
back to its rest position. It is particularly advantageous that in
the operating position of the operating element, a restoring
force is formed only from the support element, which brings
the operating element with the support element back to the
rest position. In one possible embodiment of the actuating
device, the support element has a camber directed toward the
internal space along the peripheral gap. This camber favors
the restoring force of the support element that develops in the
operating position of the operating element. The camber also
means that lengthening of the control path of the operating
element from its rest position into the operating position can
be achieved. A light element is appropriately assigned to the
opening, whereby the support element is situated between the
opening and the light element. The light element can be an
LED.

In another advantageous embodiment of the actuating
device, the support element can be an organic LED (OLED),
which is constructed in several layers and has an organic,
light-emitting layer between two electrode layers. In this
embodiment, the support element itself is the light element
that can emit light by application of a voltage and/or a current.
It is particularly advantageous that the organic LED is con-
figured to be very thin and flexible. One electrode layer is
appropriately designed as an anode and the other electrode
layer as a cathode. A support element designed as an organic
LED can also include other layers. In this embodiment, the
support element is advantageously laser-welded to the first
housing shell. Other bonds are also conceivable, such as an
adhesive bond.

The support element appropriately has a head area accom-
modated by the opening. The opening of the first housing
shell is advantageously completely filled by the head area of
the support element. If light is generated in the actuating
device, it passes through the head area and leaves the display
outward. Since the head area fully closes the opening, there is
no danger that any dirt particles, water, moisture, etc., can
reach the internal space of the actuating device through the
display.

A step that improves the invention can prescribe that a
protrusion made on the side of the support element facing the
internal space is provided that contacts the switch element in
the operating position of the operating element. The protru-
sion acts as a type of lifter that activates the switch element in
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the operating position ofthe operating element. Special touch
properties for the user can be achieved thereby.

BRIEF DESCRIPTION OF THE DRAWINGS

Additional advantages, features, and details of the inven-
tion can be seen from the following description, in which
embodiment examples of the invention are described in detail
with reference to the drawings. The features mentioned in the
claims and in the description can be significant to the inven-
tion individually or in any combination. In the drawings:

FIG. 1 shows a top view of a mobile actuating device
having a first housing shell with operating elements on the
front,

FIG. 2 shows the housing shell according to FIG. 1, in a
three-dimensional side view,

FIG. 3 shows the housing shell according to FIG. 2, in a
three-dimensional bottom view,

FIG. 4 shows a sectional view along IV-1V from FIG. 1, and

FIG. 5 shows another embodiment of the mobile actuating
device, in which a support element constructed in several
layers is provided.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

A mobile actuating device 1 is shown in FIG. 1, which is
used as an electronic key for remote control of a locking
system 30 of a vehicle 31. The actuating device 1 has a
housing 10 having a first 11 and a second housing shell 12.
The second housing shell 12 is arranged on the back. The first
housing shell 11 in the present embodiment example has three
operating elements 14 arranged within a housing opening of
the first housing shell 11. The housing opening 15 is shown
herein FIG. 2. A peripheral gap 16 is situated between the first
housing shell 11 and each operating element 14. The mobile
actuating device also has an internal space 13, which is shown
as an example in FIG. 4. The internal space 13 is bounded at
least partially by the housing shells 11, 12, an electronic unit
40 being arranged within internal space 13 for data commu-
nication with the locking system 30. In the present example,
the electronic unit 40 has a circuit board 43, onto which a
switch element 41 and a light element 42 are attached.

A support element 17 is arranged on the side of the first
housing shell 11, facing the internal space 13. The support
element 17 here is connected in one piece to the first housing
shell 11 and the operating element 14. The support element 17
and the first housing shell 11 form a two-component injec-
tion-molded part with the three operating elements 14. The
support element 17 is also designed to be transparent and is
made of a first material with a low modulus of elasticity.

As can be seen in FIG. 1 and FIG. 4, the first housing shell
11 is designed with a display 20 for showing optical informa-
tion. The display 20 has an opening 21 formed in the first
housing shell 11. A light signal 50 that can be generated
within the housing 10 can be emitted from opening 21. In the
present embodiment of the invention, the user can determine
or check the extent to which the actuating device 1 is func-
tional by operating one of the operating elements 14. If the
actuating device 1 is in perfect operating condition, a light
signal 50 is emitted outward from the display 20, which is
readily visible to the user.

The opening 21, which is made circular in the embodiment
example shown, is completely filled up by at least part of the
support element 17. The support element 17 is made with a
head area 17d, which completely fills up the opening 21
outward. Because of this, shape-matching of the support ele-
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ment 17 with the first housing shell 11 is additionally pro-
duced. The operating elements 14 can be brought from a rest
position to an operating position by application of an external
force, whereby the support element 17 in the operating posi-
tion of the operating element 14 contacts the switch element
41, so that a light signal 50 leaves the light element in the
direction of the display 20. A support element 17 with its head
area 17d guides the coupled light signal 50 through opening
21 outward. The housing 10, especially the first housing shell
11 with the operating elements 14 are made from the second
material, which has a much greater modulus of elasticity than
the first material of the support element 17. An appropriate
touch condition for the user during remote control of locking
system 30 can be achieved by the hard operating elements 14
and the relatively soft support element 17.

It is particularly advantageous in the embodiment shown
that the support element in the operating position of the oper-
ating element 14 permits a corresponding restoring force to
be produced, so that the operating element 14 is brought back
to its rest position. This is achieved, among other things, by a
camber 18 along the peripheral gap 16 directed toward the
internal space 13. According to FIG. 4, the camber 18 has an
internal radius 18a, which is arranged on the side of the
support element 17 facing the internal space 13, and an exter-
nal radius 185, arranged on the side of the support element 17
facing the operating element 14. In this case, two times the
external radius 185 essentially corresponds to the width of the
gap 16. As can be seen clearly, the external radius 185 is
smaller than the internal radius 18a. Lengthening of the con-
trol path of the corresponding operating element 14 is also
achieved by this bellows-like configuration in the form of a
camber 18.

According to FIG. 4, a protrusion 19 made on the side of
the support element 17 facing the internal space 13 is pro-
vided, which contacts the switch element 41 in the operating
position of the operating element 14. This and additional
protrusions 19 which have a cylindrical shape, can also be
seen clearly in FIG. 3. In order to bring the operating element
14 from its rest position to its operating position, an external
force is necessary, which in the present embodiment example
is between 2 N=K =15 N, preferably between 3 N=K=7 N.

As shown by FIG. 3, in particular, the first housing shell 11
has only a single support element 17 on its bottom, which is
connected in one piece to all three operating elements 14.
Support element 17 here reliably seals the internal space 13
from the outside. Introduction of dirt, moisture, etc., through
opening 21 and through the peripheral gap 16 is excluded
according to FIG. 1 or FIG. 4.

In the embodiment shown in FIG. 4, the switch element 41
is designed as a microswitch. The microswitch 41 has a hous-
ing into which a snap-in disk can be integrated. Additional
alternative switch elements are also possible. The light ele-
ment 42 is an LED arranged beneath opening 21 in order to
emit light 50 outward through opening 21 without losses, as
efficiently as possible.

Another alternative is shown in FIG. 4, which has a light-
guide area 17e connected in one piece as a material unit to the
support element 17. The light-guide area 17e extends to light
element 42. Whereas light element 42 emits light signals 50 in
the direction of display 20, almost all light signals 50 are
coupled into the light-guide area 17e, through which the light
guide 17e guides the light signals 50 in the direction of head
area 174, so that only very limited light losses develop. The
refractive index of the support element 17, especially the
light-guide area 17¢, is much greater here than the refractive
index of the internal space 13 enclosing the light-guide area
17e. Light element 42 is advantageously in contact at its free
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end with the light-guide area lie. Connection of light element
42 to the light-guide area 17¢ by an adhesive is also conceiv-
able, whereby the refractive index of the adhesive advanta-
geously almost corresponds to the refractive index of the
support element 17. In another embodiment of the invention,
there is also the possibility that there is a spacing between the
light element 42 and the light-guide area 17e.

The first material of the support element 17 can be made
almost 100% transparent. In certain applications, however, it
is preferred that only partial transparency of the support ele-
ments 17 exists, in order to hamper recognition of the internal
space 13 from the outside, especially the electronic compo-
nents of electronic unit 40. In this case, the support element 17
can be made milky. In another alternative, the support element
17 is only transparent on one side, starting from the internal
space 13 outward.

The width of gap 16, which is shown in FIG. 1, FIG. 2, and
FIG. 4,15 0.1 mm=B=2 mm, preferably 0.5 mm=B=1 mm,
and more preferably 0.6 mm=B=0.9 mm.

Another embodiment of the support element 17 is shown in
FIG. 5, which is designed as an OLED constructed in several
layers. The thickness of the support element 17 in the present
embodiment example lies in between 0.4 mm and 0.8 mm.
The OLED has a light-emitting layer 174, arranged between
the electrode layers 175, 17¢. When a voltage is applied, the
OLED generates light that can proceed outward through the
display 20 according to FIG. 4. The OLED is shown purely
schematically here, which is designed as a very thin flexible
support element 17. In addition to the sealing and supporting
function for the operating element 14, the support element 17
is simultaneously the light element for the display 20. In a
embodiment not shown, configuring the display 20 as a large-
surface display can be appropriate, in order to provide more
than just a point-like light signal for showing information
optically. In this case, a support element 17 designed as an
OLED offers particular advantages.

The invention claimed is:

1. A mobile actuating device comprising:

a housing having a first and a second housing shell;

an internal space bounded at least partially by the housing
shells;

an electronic unit arranged at least partially within the
internal space for data communication with locking sys-
tem;

at least one operating element arranged within a housing
opening of the first housing shell;

a peripheral gap between the operating element and the first
housing shell;

a support element provided on a side of the first housing
shell facing the internal space;

and a switch element connected to the electronic unit
assigned to the operating element,

wherein the first housing shell has a display for showing
optical information with an opening made in the first
housing shell, from which a light signal that can be
generated within housing can be emitted,

whereby the support element, which is connected in one
piece to the operating element, is transparent and made
from a first material with alow modulus of elasticity, and
the opening is completely filled up by at least a part of
the support element, so that the light signal can be
guided outward through opening through the support
element and the operating element, which is made from
a second material that has a much greater modulus of
elasticity than the first material,
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wherein the first housing shell and the support element
form a one-part component, which is a two-component
injection-molded part.

2. A mobile actuating device according to claim 1, wherein
the first material of the support element has a modulus of
elasticity E of E <1000 N/mm?.

3. A mobile actuating device according to claim 1, wherein
the first material of the support element has a hardness H of H
<90 Shore A.

4. A mobile actuating device according to claim 1, wherein
the support element is only transparent on one side, starting
from the internal space outward.

5. A mobile actuating device according to claim 1, wherein
the operating element can be brought from a rest position to
an operating position by applying an external force, whereby
the support element is designed so that in the operating posi-
tion, a restoring force is produced starting from the support
element, which brings the operating element back into its rest
position.

6. A mobile actuating device according to claim 5, wherein
an external force K of 2 N=K=15 N is sufficient to bring the
operating element from its rest position to the operating posi-
tion.

7. A mobile actuating device according to claim 1, wherein
the first material is a thermoplastic elastomer.

8. A mobile actuating device according to claim 1, wherein
the support element has a camber directed toward the internal
space along the peripheral gap.

9. A mobile actuating device according to claim 8, wherein
the camber has an internal radius arranged on a side of the
support element facing the internal space and an external
radius arranged on a side of the support element facing the
operating element.
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10. A mobile actuating device according to claim 9,
wherein two times the external radius essentially corresponds
to a width of the peripheral gap.

11. A mobile actuating device according to claim 9,
wherein the external radius is smaller than the internal radius.

12. A mobile actuating device according to claim 1,

wherein the width B of the peripheral gap is 0.1 mm=B=2
mm.
13. A mobile actuating device according to claim 1,
wherein a light element is assigned to the opening, whereby
the support element is situated between the opening and a
light element.

14. A mobile actuating device according to claim 1,
wherein the support element is an organic LED designed in
several layers and has an organic light-emitting layer between
two electrode layers.

15. A mobile actuating device according to claim 1,
wherein the electronic unit has a circuit board, on which at
least one of the switch element and a light element are
arranged.

16. A mobile actuating device according to claim 1,
wherein the support element includes a head area accommo-
dated by the opening.

17. A mobile actuating device according to claim 16,
wherein a light-guide area is designed as a protrusion on a
side of the support element facing away from the head area.

18. A mobile actuating device according to claim 1,
wherein a protrusion is made on a side of the support element
facing the internal space, which contacts the switch element
in an operating position of the operating element.

19. A mobile actuating device according to claim 1,
wherein the support element is connected to several operating
elements made on the first housing shell.
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