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Description

[0001] The present invention relates to a function in-
dicator for visually indicating an operating state of equip-
ment.
[0002] There exists a variety of function indicators,
used e.g. in consumer electronic devices or industrial
equipment, for visually indicating the status, activation or
deactivation etc. of electrical or electronic functions of
the device or equipment to a human operator. Function
indicators of this kind can have the form of an illuminated
ring around a push button of a switch, examples of which
can be found in elevator control panel applications, front
panels of television sets and the like.
[0003] Light emitting diodes (LED) are a suitable
means for illuminating a function indicator of this kind.
Light emitting diodes typically emit a majority of the gen-
erated light from the front, due to the provision of an em-
bedded convex lens which collects the light rays gener-
ated by the semiconductor chip of the LED. This lens
provides for the emission of the light rays in directions
diverging by a specified angle from a light emission main
axis of the light emitting diode.
[0004] US 5,391,848 discloses a function indicator in
the form of an illuminated light ring around a push-button
switch, the light ring being illuminated by a plurality of
light emitting diodes. The structure disclosed in this doc-
ument comprises at least 3 optical elements and 5 light
emitting diodes in order to achieve a satisfactory visual
appearance of the function indicator to the human oper-
ator. In this document, the push button is transparent. A
light reflector is provided for guiding light generated by
the light emitting diodes to the push button, the light re-
flector including a reflector portion and a base portion. A
plurality of axially extending apertures are formed in the
light reflector for guiding light generated by associated
ones of the light emitting diodes to the push button.
[0005] US 5,039,832 discloses an illuminated touch
button system having a light ring element as well as a
button element located within and surrounded by the light
ring element, as well as an array of light emitting diodes.
The light ring element proposed in this document com-
prises a series of individual chambers, each chamber
including a set of three light-receiving triangulated sur-
faces. These surfaces have a series of edges which act
to diffuse the illumination of the light emitting diodes.
These edges in combination with the chambers, are pro-
vided to produce a relatively even, bright light distribution
in the portion of the light ring element surrounding the
button element.
[0006] The optical function indicators known from
these prior art documents suffer from the disadvantage,
that a considerable number of light emitting diodes is
required to achieve a visual indication which can be con-
sidered satisfactory for a human operator. In US
5,391,848 a large number of light emitting diodes is re-
quired to achieve a sufficient minimum brightness level
over the entire surface of the transparent push button. In

US 5,039,832 a comparatively large number of light emit-
ting diodes is necessary in order to achieve a uniform
brightness distribution of the light ring around the touch
button. In this known structure, the provision of a ring of
LEDs is mandatory to achieve this, since the known struc-
ture is unable to distribute the light generated by a single
LED in a well balanced manner over the entire light ring.
This leads to an increased power consumption for illumi-
nating the known function indicators.
[0007] From BE 891 622 A which is considered to be
the closest prior art an illuminated knob dial for a tradi-
tional telephone set is known. At least one light emitting
element emits visible light rays in directions diverging
from a light emission main access of the light emitting
element. An optically transparent knob dial has a light
distribution portion having a first and a second main sur-
face which define a light distribution plane there-be-
tween. There are crater shaped recesses opposite to
each other in the main surfaces of the knob dial, and the
light emitting element is arranged dose to one of the two
recesses such that the vertices of recesses are located
essentially on the light emission main axis of the light
emitting element. The opening angles of the recesses
are such that light rays emitted from the light emitting
element are refracted by the surface of the first recess
to be incident on the surface of the second recess at an
angle of total reflection, to be thereby reflected into the
light distribution portion.
From EP-A-O 933 792 a dial operating apparatus is
known, comprising a dial having a plurality of sectorized
light paths for illuminating essentially point-shaped indi-
cator lenses at the periphery of the dial. The sectorized
light paths are provided to enable a rotating movement
of the dial knob relative to light emitting diodes. The knob
dial receives the light from the light emitting diodes in the
direction of the main axis of the sectorized light paths.
[0008] From US-A-5,803,238 a door-opener switch
with a cylindrical housing and a Button axially movable
in the housing is known. Aring of diodes illuminates the
circular front side of the switch.
[0009] From WO 01/63632A a rotary switch mecha-
nism is known. Fig. 4 of this document shows a light dis-
tribution plane, an indicator portion formed integral with
the light distribution plane and extending from the periph-
ery of the light distribution portion in a direction perpen-
dicular to the light distribution plane. The indicator portion
is arranged around the rotary dial button having a central
axis extending through the light distribution plane. The
light distribution plane received light from a light emitting
element arranged at a lateral position relative to the in-
dicator portion.
[0010] Accordingly, it is the object of the present in-
vention, to provide a function indicator for visually indi-
cating an operating state of equipment, which function
indicator has an increased light coupling efficiency and
offers an improved light distribution of the light coupled
into the function indicator across a visibly arranged indi-
cator surface of the function indicator.
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[0011] According to the present invention, this object
is solved as defined in claim 1. Advantageous embodi-
ments of the present invention are defined in the depend-
ent claims.
[0012] According to the present invention, the function
indicator comprises an optically transparent member
which has a light distribution portion for distributing light
received from at least one light emitting element to prop-
agate between a first and a second main surface of the
light distribution portion of the optically transparent mem-
ber, which first and second main surfaces define a light
distribution plane of the optically transparent member. In
order to efficiently couple light emitted by the light emitting
element in directions diverging from a light emission main
axis of the light emitting element, into the optically trans-
parent member to propagate in lateral directions, recess-
es are provided opposite to each other on both the first
and the second main surfaces of the light distribution
portion. At least portions of these recesses have a crater
shape, these craters preferably being in the form of ro-
tationally symmetrical funnels. The light emitting element
is arranged close to one of the two recesses, such that
the vertices of the two opposing recesses are located
essentially on the light emission main axis of the light
emitting element. The opening angles of the first and sec-
ond recesses are selected such that light rays emitted
from the light emitting element are refracted by the sur-
face of the first recess proximate to the light emitting el-
ement. These refracted light rays then travel in the opti-
cally transparent member at an increased divergency an-
gle, compared with the divergence of the light rays inci-
dent on the first recess, to be then incident on the surface
of the second recess at an angle of total reflection. The
opening angles of the two recesses are such, that by
means of the refraction and total reflection, the emitted
light rays are directed into the light distribution portion,
to travel generally in a lateral direction in the light distri-
bution plane toward the periphery of the light distribution
portion of the optically transparent member. The indicator
portion is formed integral with said light distribution por-
tion and extends from the periphery of said light distribu-
tion portion in a direction perpendicular to the light distri-
bution plane. The light indicator portion has a hollow,
generally cylindrical shape, the term "cylindrical" not be-
ing limited to circular cross sections, but also including
rectangular or polygonal cross sections.
[0013] With this structure, light emitted by the light
emitting element at a specified angle of divergence can
be coupled efficiently into the light distribution element
for well balanced lateral distribution toward the periphery
of the light distribution portion.
[0014] According to a particular embodiment of the
present invention, a periphery of the light distribution por-
tion acts as an indicator portion with an indicator surface
which is visible by a human operator. This arrangement
is advantageous, e.g. if an omni-directional visibility of
the function indicator is desired.
[0015] According to another embodiment, an indicator

portion is coupled to the periphery of the light distribution
portion such that the indicator portion extends generally
perpendicularly from the light distribution plane. The in-
dicator portion can be optically coupled to the light dis-
tribution portion by means of an inclined surface at the
periphery of the light distribution portion of the optically
transparent member, the inclination angle being selected
such that the light rays travelling in a direction of the light
distribution plane, are coupled into the indicator portion
by means of total reflection.
[0016] The vertices of the first and second recesses
can be arranged to be abutting, or some space can be
left between the two vertices of the recesses. The re-
cesses preferably have a funnel shape, i.e. a rotational
symmetry, to match with the rotational symmetry of the
light ray pattern emitted by a light emitting element with
circular cross section around the light emission main axis.
If light emitting elements with rectangular, triangular or
any other cross section are used, the shape of the crater
is preferably adapted to match with the particular radia-
tion pattern achieved by the particular light emitting ele-
ment.
[0017] Preferably, the light emitting element is mount-
ed in and a hollow, generally cylindrical member protrud-
ing from the main surface of the light distribution portion
which is proximate to the light emitting element, this hol-
low protrusion having an inner diameter and cross sec-
tion shape suitable for fitting the light emitting element.
Preferably, the hollow member, the light distribution por-
tion and the indicator portion are formed integral as a
single moulded optically transparent member.
[0018] The hollow, generally cylindrical shape of the
light indicator can be provided to accommodate a push
button as well as a switch operated by a push button. In
this arrangement, small diameter through holes can be
provided in the light distribution portion or in the light in-
dicator portion for wires making an electrical connection
of the switch arrangement with external circuitry.
[0019] Other preferred arrangements include the pro-
vision of a through hole in the light distribution portion of
the optically transparent member for receiving a shaft
which connects the push button member located within
the hollow cylindrical light indicator portion, to the switch
arrangement arranged on the other side, i.e. behind the
light distribution portion of the optically transparent mem-
ber. If the diameter of the through hole is kept sufficiently
small, and/or if the shaft connecting the push button with
the switch arrangement through the light distribution por-
tion is made from optically transparent material, prefer-
ably with the same refractive index as the material of the
light distribution portion, the through hole will not cause
any significant disturbance of the light distribution in the
light distribution portion of the optically transparent mem-
ber. Alternative arrangements include the provision of
more than one through hole to mechanically couple the
push button with the switch arrangement through the light
distribution portion.
[0020] While the provision of a single light emitting el-
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ement can be generally sufficient to satisfactorily illumi-
nate the indicator surface of the optically transparent
member, more than one light emitting elements can be
provided and preferably equally distributed across the
light distribution portion of the optically transparent mem-
ber, each light emitting element being associated with a
pair of recesses opposite to each other as described
above.
[0021] Preferably, the optically transparent member is
made of poly carbonate, silicon dioxide, glass or any oth-
er transparent organic or inorganic rigid or flexible mate-
rial with a refractive index larger than one. Depending on
the desired optical appearance, the optically transparent
member can be coloured or uncoloured. It can be clear
or it can be diffused or light opaque. If more than one
light emitting element is provided, these light emitting el-
ements can have different light colours such that different
operational states can be distinguished by the different
colours.
[0022] In the following, a preferred embodiment of the
present invention will be described in detail with refer-
ence to the accompanying drawings. Throughout the fig-
ures, corresponding or identical elements are denoted
with the same reference characters.

Fig. 1 shows a typical external view of a push button
switch with a light ring.

Fig. 2 shows a cross section along a direction A-A’ in
Fig. 1 of the push button switch with a light ring
in accordance with the present invention; and

Fig. 3 shows a detailed view of a portion of the cross
section diagram shown in Fig. 2.

[0023] Fig. 1 shows a typical front view of a television
set having a push button switch 2 surrounded by a light
ring 1. Depending on the operating state of the television
set, i.e. off, standby or on, the light ring 1 appears dark
to a human operator, or illuminated, for example red when
the television set is in standby mode, and green if the
television set is on. The visible light ring is essentially
constituted by an indicator surface 1 of an optically trans-
parent member which indicator surface, when illuminated
from behind, appears as the light ring around the push
button 2. In this embodiment the light ring and the push
button 2 are provided essentially flush with each other,
that is the push button 2 is located essentially in a plane
defined by the indicator surface 1 of the light ring 1.
[0024] Reference numeral 3 denotes a casing of a tel-
evision set accommodating the push button 2 surrounded
by the light ring 1. G denotes a gap between the push
button 2 and the light ring 1 in order to allow a stroke
movement of the push botton when actuating the switch.
[0025] Fig. 2 shows a cross section of the structure
shown in Fig. 1 along the line A-A’ in Fig. 1. As shown in
Fig. 2, light rays R emitted from LED devices 4 are cou-
pled into an optically transparent member OB in order to

guide the emitted light rays R towards the indicator sur-
face 1 which is arranged at the front of the TV set to be
visible by an operator of the push button 2. The indicator
surface 1 constitutes an exit for the light rays R leaving
the optically transparent member OB.
[0026] The optically transparent member OB shown in
Fig. 2 comprises a light distribution portion BS which has
a first main surface 11 as well as a second main surface
12 opposite to the first main surface 11. These two sur-
faces define a light distribution plane. Here, the term light
distribution "plane" is not limited to a strictly mathematical
meaning but denotes a variety of laterally oriented prop-
agation directions between the first and the second main
surfaces 11, 12, as indicated in Fig. 2 by means of the
generally horizontal orientation of the light rays R in the
light distribution portion BS.
[0027] Reference numeral CS denotes an indicator
portion of the optically transparent member OB which
has a hollow cylindrical shape and which extends in an
essentially perpendicular direction from the second main
surface 12 of the light distribution portion BS and which
has a circular cross section in this embodiment, as shown
in Fig. 1. Reference numeral 10 of Fig. 2 denotes gen-
erally cylindrical hollow members protruding from the first
main surface 11 of the light distribution portion BS. Each
of the hollow members 10 receive a light emitting diode
4, each light emitting diode having a convex lens proxi-
mate to the first main surface 11 of the light distribution
portion BS. Although not shown in the Fig., it can be ad-
vantageous to provide the generally cylindrical hollow
member 10 with a triangular, star shaped or square cross
section for fitting light emitting elements 4 with a circular
cross section. This will reduce the contact surface be-
tween the base portion of the light emitting element 4 and
the hollow member 10 and hence reduce unwanted lat-
eral light coupling from the base portion of light emitting
element 4 into the hollow member 10.
[0028] Reference numeral 7 denotes first recesses
provided in the first main surface 11 of the light distribu-
tion portion BS, each recess being associated with one
of the LEDs 4. Reference numeral 8 denotes second re-
cesses provided in the second main surface 12 of the
light distribution portion BS. In the embodiment shown in
Fig. 2, each light emitting diode 4 is associated with a
first recess 7 proximate to the light emitting diode 4 and
with a second recess 8 opposite to the first recess 7. In
the embodiment of Fig. 2, the vertices of the first and
second recesses associated with a particular light emit-
ting diode 4 are arranged to abut to each other on the
light emission main axis of the LED 4.
[0029] Reference numeral 6 denotes an inclined sur-
face at the periphery of the light distribution portion BS.
This inclined surface acts as a reflector exploiting the
phenomenon of total reflection, for coupling light rays R
travelling in the light distribution plane of the light distri-
bution portion BS, into the indicator portion CS in order
to leave the indicator portion CS through the light ring 1.
[0030] Reference numeral 5 denotes a shaft mounted
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to a rear side of the push button 2. The shaft 5 reaches
through a hole concentrically arranged in the light distri-
bution portion BS of the optically transparent member
OB in order to mechanically connect the push button 2
to a switch arrangement not shown in Fig. 2, which is
located outside the hollow space defined by the generally
cylindrical hollow indicator portion CS and behind the
light distribution portion BS.
[0031] Fig. 3 shows an enlarged view of a portion of
the optically transparent member OB. As shown in Fig.
3, the optically transparent member OB according to this
embodiment has three stages for deflecting the light rays
emitted by the light emitting diodes 4 to reach the indi-
cator surface 1 of the indicator portion CS. The first stage
is a conical or funnel shaped surface of the recess 7
which acts to further increase the angle of divergence of
the light rays emitted by the LED 4 by means of refraction.

In Fig. 3, 1 denotes the incidence angle of the light

rays on the surface of the first recess 7. In order to deflect
the refracted light rays R to travel in a lateral direction,
i.e. in the light distribution plane of the light distribution
portion BS toward the periphery of the light distribution
portion, the recess 8 shown in Fig. 3 constitutes an ad-
ditional conical or funnel shaped surface in the light dis-
tribution portion BS opposite the recess 7. This second
surface acts to reflect the light rays refracted by the sur-
face of the first recess 7 by means of so-called total in-
ternal reflection of the light rays at the conical surface of
the recess 8.
[0032] As shown in Fig. 3, the opening angles of the
first recess 7 and the second recess 8 are such that the
light rays R are refracted by the surface of recess 7 to
be incident on the surface of recess 8 at an angle of total
reflection, to be thereby reflected into the light distribution
plane. According to the embodiment shown, once the
majority of the light rays emitted by the LED is coupled
into the light distribution portion BS by means of the con-
ical or funnel shaped surfaces of the first and second
recesses, a third inclined surface 6 at the periphery of
the light distribution portion BS redirects the light rays R
to enter into the indicator portion CS best shown in Fig.
2, To this end, the opening angles of the first recess 7
and the second recess 8 as well as the inclination angle
of the surface 6 are designed such that the angles Θ2
and Θ3 are less than Sin-1(nair/nOB) wherein nair denotes
the refractive index of the air and nOB denotes the refrac-
tive index of the material used for manufacturing the op-
tically transparent member OB.
[0033] In the embodiment shown, the light distribution
portion BS has a generally circular shape and accord-
ingly, in the shown embodiment the inclined surface 6
has a conical shape. As shown in the figures, the light
guided by the light distribution portion BS and the indi-
cator portion CS may propagate in the light distribution
plane with additional total reflections between the first
and the second main surfaces of the light distribution
portion BS and between the inner and outer surfaces of

the cylindrical indicator portion CS until they reach the
indicator surface 1 and leave the optically transparent
member OB.
[0034] To preserve the brightness uniformity at differ-
ent viewing angles of the indicator surface, it can be pref-
erable to provide the indicator surface 1 with a certain
surface roughness to scatter the light rays. If the indicator
surface 1 is a polished surface, a brighter light ring will
be perceived at a reduced viewing angle. In order to in-
crease the viewing angle, a diffuse coating can be applied
to the indicator surface 1, or a texture may be provided
in the mould used for manufacturing the optically trans-
parent member OB at the area corresponding to the in-
dicator surface 1. In order to achieve optimum light guid-
ing properties of the optically transparent member OB, it
is preferable that the other surfaces of the optically trans-
parent member OB are as smooth as possible to obtain
an optimal internal total reflection factor.
[0035] The preferred embodiment shown in the Fig-
ures is made of transparent polycarbonate material with
a refractive index nOB of about 1,59 for the visible spec-
trum of light. The optically transparent member OB is
surrounded by air which has a refractive index nair of
approximately 1. This will result in a critical angle Θc for
this material which can be calculated in accordance with
the above formula and amounts to about Sin-1(1/1,59) =
39°. The opening angles of the first recess 7 and the
second recess 8 in the embodiment shown must there-
fore be such that Θ3 and Θ2 in Fig. 3 are less than 39°.
[0036] One of many possible solutions meeting the
afore-mentioned conditions will now be given for the pre-
ferred embodiment shown in the figures. The ratio of the
base diameter to the height of the first recess 7 can be
selected to be 2,54, corresponding to an opening angle
of ϕ1 = 51,78°. The base diameter to height ratio for the
second recess 8 can be selected to be 3,41, correspond-
ing to an opening angle of ϕ2= 59,6°. The inclination angle
of the conical surface 6 at the periphery of the light dis-
tribution portion BS can be selected to be approximately
45° with respect to the light distribution plane defined by
the first and second main surfaces 11 and 12 of the light
distribution portion BS. All these values apply for a re-
fractive index of 1,59 of the material used for making the
optically transparent member OB. If a different material
with different retraction index nair is used, the values for
ϕ1 and ϕ2 may have to be suitably adapted.
[0037] The given geometrical definition for the pre-
ferred embodiment provides an acceptable range of func-
tionality for a refractive index nOB in the range of 1,45 to
1,75. Accordingly, not only polycarbonate but also other
transparent material may be suitable for manufacturing
the optically transparent member OB. This flexibility also
allows the use of multi colour light emitting diodes as light
sources, for example red and green, since similar light
rate propagation results will be achieved for each colour
that this type of LED is able to emit. The values given for
the opening angles ϕ1 and ϕ2 in the specific example are
not the only values for which a sufficient coupling of the
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light into the light distribution portion BS can be obtained.
Opening angles for the recesses 7 and 8 in a range of �
15% of the values given for ϕ1 and ϕ2 will achieve a sat-
isfactory result. While in the embodiment described
above, the first and second recesses 7 and 8 have been
shown to be in a symmetrical relation with the light emis-
sion main axis of the LED 4, it would be possible to pro-
vide an offset angle between the symmetry axis of one
or both of the two recesses 7, 8 and the light emission
main axis of the LED. This offset angle would affect the
divergence of the light rays propagating in the optical
body, and hence the divergence of the light rays leaving
the indicator surface 1.

Claims

1. A function indicator for visually indicating an operat-
ing state of equipment, said function indicator com-
prising

- at least one light emitting element (4) for emit-
ting visible light rays (R) in directions diverging
from a light emission main axis of said light emit-
ting element (4); and
- an optically transparent member (OB) having
a light distribution portion (BS) having a first (11)
and a second (12) main surface which define a
light distribution plane therebetween, and at
least one indicator portion (CS ) optically cou-
pled to a periphery of said light distribution por-
tion, said indicator portion having an indicator
surface (1) to be arranged visible for said oper-
ator;
- a first recess (7) provided in said first main sur-
face (11) of said optically transparent member
(OB), and a second recess (8) provided in said
second main surface (12) of said optically trans-
parent member (OB) opposite to said first re-
cess;
- at least portions of each of said first and second
recesses having a crater shape, each crater de-
fining a vertex and an opening angle (ϕ1, ϕ2);
- said light emitting element (4) being arranged
proximate to one (7) of the two recesses (7, 8)
such that the vertices of said recesses are lo-
cated essentially on the light emission main axis
of said light emitting element (4);
- wherein the opening angles (ϕ1, ϕ2) of said first
(7) and second (8) recesses are such that light
rays (R) emitted from said light emitting element
(4) are refracted by the surface of said first re-
cess (7) to be incident on the surface of said
second recess (8) at an angle (Θ3) of total re-
flection, to be thereby reflected into the light dis-
tribution portion (BS) to propagate between said
first and second main surfaces (11, 12) along
the light distribution plane; characterized in

that

said indicator portion (CS) is formed integral with
said light distribution portion (BS) and extends from
the periphery of said light distribution portion (BS) in
a direction perpendicular to said light distribution
plane;
wherein said light indicator portion (CS ) has a hol-
low, generally cylindrical shape with a circular, rec-
tangular or polygonal cross section.

2. The function indicator according to claim 1, wherein
the vertices of said first (7) and second (8) recesses
abut to each other.

3. The function indicator according to claim 1 or 2,
wherein said crater shaped first (7) and second (8)
recesses have a rotationally symmetrical shape.

4. The function indicator according to any one of the
preceding claims, comprising a hollow member (10)
protruding from the first main surface (11) of said
light distribution portion along the periphery of said
first recess (7) to accommodate said light emitting
element (4) in alignment with said first (7) and second
(8) recesses.

5. The function indicator according to any one of the
preceding claims, wherein a reflecting surface (6) is
provided at the periphery of said light distribution por-
tion (BS), said reflecting surface (6) being inclined
relative to said light distribution plane such that light
travelling in said light distribution portion (BS) is op-
tically coupled into said light indictor portion (CS ) by
means of total reflection.

6. The function indicator according to claim 1, compris-
ing a push button (2) operated switch arrangement
having a user operable push button (2) which is con-
centrical with said cylindrical indicator portion (CS ),
an external surface of said push button (2) being
generally flush with a plane defined by said indicator
surface (1) of said indicator portion (CS ).

7. The function indicator according to claim 6, wherein
one or more light emitting elements (4) are provided
in an arrangement which is symmetrical with respect
to a central location of said light distribution portion
(BS) of said optically transparent member (OB).

8. The function indicator according to claim 7, wherein
said push button (2) as well as said switch arrange-
ment is accommodated within said hollow light indi-
cator portion (CS).

9. The function indicator according to claim 8, wherein
said light indicator portion (CS ) extends from said
second main surface (12) of said light distribution
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portion (BS) of said optically transparent member
(OB).

10. The function indicator according to claim 8 or 9,
wherein through holes are provided in said light dis-
tribution portion (BS) or in said light indicator portion
(CS ), for making an electrical connection of said
push button (2) switch arrangement with external cir-
cuitry.

11. The function indicator according to claim 6 or 7,
wherein said switch arrangement is provided outside
said cylindrical indicator portion, at least one through
hole is provided in said light distribution portion (BS),
and at least one shaft is provided for mechanically
connecting said push button to said switch arrange-
ment through said at least one hole.

12. The function indicator according to any one of the
preceding claims, wherein said light emitting ele-
ment (4) is a light emitting diode which comprises a
convex lens for emitting the generated light rays with
a specified divergence from its light emission main
axis.

13. The function indicator according to any one of the
preceding claims, wherein said optically transparent
member (OB) is made of polycarbonate.

14. The function indicator according to any one of the
preceding claims, wherein said light emitting ele-
ment (4) is mounted to illuminate said optically trans-
parent member (OB) such that said light emission
main axis of said light emitting element is generally
perpendicular to said light distribution plane.

Patentansprüche

1. Eine Funktionsanzeige zum visuellen Anzeigen ei-
nes Betriebszustands einer Vorrichtung, wobei die
Funktionsanzeige folgendes umfasst:

- mindestens ein Licht emittierendes Element (4)
zum Emittieren von sichtbaren Lichtstrahlen (R)
in Richtungen, die von einer Lichtemissions-
hauptachse des Licht emittierenden Elements
(4) abweichen; und
- ein optisch transparentes Bauteil (OB), das ei-
nen Lichtverteilungsabschnitt (BS) aufweist, der
eine erste (11) und eine zweite (12) Hauptfläche
aufweist, die eine Lichtverteilungsebene zwi-
schen diesen definieren, und mindestens einen
Anzeigeabschnitt (CS), der optisch mit einer Pe-
ripherie von dem Lichtverteilungsabschnitt ge-
koppelt ist, wobei der Anzeigeabschnitt eine An-
zeigefläche (1) aufweist, die für den Betreiber
sichtbar angeordnet ist;

- eine erste Einbuchtung (7), die in der ersten
Hauptfläche (11) von dem optisch transparen-
ten Bauteil (OB) bereitgestellt ist, und eine zwei-
te Einbuchtung (8), die in der zweiten Hauptflä-
che (12) des optisch transparenten Bauteils
(OB) gegenüber der ersten Einbuchtung bereit-
gestellt ist;
- mindestens Teile von der ersten und zweiten
Einbuchtungen eine Kraterform aufweisen, wo-
bei jeder Krater einen Scheitel und einen Öff-
nungswinkel (ϕ1, ϕ2) definiert;
- das Licht emittierende Element (4) benachbart
zu einem (7) der zwei Einbuchtungen (7, 8) an-
geordnet ist, so dass sich die Scheitel der Ein-
buchtungen im Wesentlichen auf der Lichtemis-
sionshauptachse des Licht emittierenden Ele-
ments (4) befinden;
- wobei die Öffnungswinkel (ϕ1, ϕ2) der ersten
(7) und zweiten (8) Einbuchtung so sind, dass
die von dem Licht emittierenden Element (4)
emittierten Lichtstrahlen (R) durch die Fläche
der ersten Einbuchtung (7) gebeugt werden, so
dass diese auf die Fläche der zweiten Einbuch-
tung (8) bei einem Winkel (Θ3) der Totalreflexion
eintreffen, um dadurch in den Lichtverteilungs-
abschnitt (BS) reflektiert zu werden, um zwi-
schen den ersten und zweiten Hauptflächen (11,
12) entlang der Lichtverteilungsebene zu pro-
pagieren;

dadurch gekennzeichnet, dass
der Anzeigeabschnitt (CS) integral mit dem Lichtver-
teilungsabschnitt (BS) gebildet ist und sich von der
Peripherie des Lichtverteilungsabschnitts (BS) in ei-
ne Richtung senkrecht zu der Lichtverteilungsebene
erstreckt;
wobei der Lichtanzeigeabschnitt (CS) eine hohle, im
allgemeinen zylindrische Form mit einem runden,
rechteckigen oder polygonalen Querschnitt auf-
weist.

2. Die Funktionsanzeige nach Anspruch 1, wobei die
Scheitel der ersten (7) und zweiten (8) Einbuchtung
aneinander angrenzen.

3. Die Funktionsanzeige nach Anspruch 1 oder 2, wo-
bei die kraterförmigen ersten (7) und zweiten (8) Ein-
buchtungen eine rotationssymmetrische Form auf-
weisen.

4. Die Funktionsanzeige nach einem der vorangehen-
den Ansprüche, umfassend ein hohles Bauteil (10),
das von der ersten Hauptfläche (11) des Lichtvertei-
lungsabschnitts entlang der Peripherie der ersten
Einbuchtung (7) vorragt, um das Licht emittierende
Element (4) in Ausrichtung mit den ersten (7) und
zweiten (8) Einbuchtungen aufzunehmen.
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5. Die Funktionsanzeige nach einem der vorangehen-
den Ansprüche, wobei die Reflexionsfläche (6) an
der Peripherie des Lichtverteilungsabschnitts (BS)
bereitgestellt ist, wobei die Reflexionsfläche (6) re-
lativ zu der Lichtverteilungsebene geneigt ist, so
dass in dem Lichtverteilungsabschnitt (BS) laufen-
des Licht optisch in den Lichtanzeigeabschnitt (BS)
durch Totalreflexion gekoppelt wird.

6. Die Funktionsanzeige nach Anspruch 1, umfassend
eine Druckknopf (2) betriebene Schaltanordnung,
die einen von einem Anwender bedienbaren Druck-
knopf (2) aufweist, der konzentrisch mit dem zylin-
drischen Anzeigeabschnitt (CS) ist, wobei eine ex-
terne Fläche des Druckknopfs (2) im Allgemeinen
bündig mit einer Ebene ist, die definiert wird durch
die Anzeigefläche (1) des Anzeigeabschnitts (CS).

7. Die Funktionsanzeige nach Anspruch 6, wobei ein
oder mehrere Licht emittierende Elemente (4) in ei-
ner Anordnung bereitgestellt sind, die symmetrisch
zu einer zentralen Position des Lichtverteilungsab-
schnitts (BS) des optisch transparenten Bauteils
(OB) ist.

8. Die Funktionsanzeige nach Anspruch 7, wobei der
Druckknopf (2) als auch die Schaltanordnung inner-
halb des hohlen Lichtanzeigeabschnitts (CS) aufge-
nommen sind.

9. Die Funktionsanzeige nach Anspruch 8, wobei sich
der Lichtanzeigeabschnitt (CS) von der zweiten
Hauptfläche (12) des Lichtverteilungsabschnitts
(BS) des optisch transparenten Bauteils (OB) er-
streckt.

10. Die Funktionsanzeige nach Anspruch 8 oder 9, wo-
bei Durchgangslöcher in dem Lichtverteilungsab-
schnitt (BS) oder in dem Lichtanzeigeabschnitt (CS)
bereitgestellt sind, um eine elektrische Verbindung
der Druckknopf (2) Schaltanordnung mit einem ex-
ternen Schaltkreis zu bilden.

11. Die Funktionsanzeige nach Anspruch 6 oder 7, wo-
bei die Schaltanordnung außerhalb des zylindri-
schen Anzeigeabschnitts bereitgestellt ist, wobei
mindestens ein Durchgangsloch in dem Lichtvertei-
lungsabschnitt (BS) bereitgestellt ist, und minde-
stens ein Schaft bereitgestellt ist zum mechanischen
Verbinden des Druckknopfs mit der Schaltanord-
nung durch das mindestens eine Loch.

12. Die Funktionsanzeige nach einem der vorangehen-
den Ansprüche, wobei das Licht emittierende Ele-
ment (4) eine Licht emittierende Diode ist, die eine
Konvexlinse umfasst zum Emittieren der erzeugten
Lichtstrahlen mit einer spezifizierten Divergenz von
der Lichtemissionshauptachse.

13. Die Funktionsanzeige nach einem der vorangehen-
den Ansprüche, wobei das optisch transparente
Bauteil (OB) aus Polykarbonat besteht.

14. Die Funktionsanzeige nach einem der vorangehen-
den Ansprüche, wobei das Licht emittierende Ele-
ment (4) so befestigt ist, um das optisch transparente
Bauteil (OB) zu illuminieren, dass die Lichtemissi-
onshauptachse des Licht emittierenden Elements im
Wesentlichen senkrecht zu der Lichtverteilungsebe-
ne ist.

Revendications

1. Indicateur de fonction pour une indication visuelle
d’un état fonctionnel d’un dispositif, ledit indicateur
de fonction comprenant

- au moins un élément émetteur de lumière (4)
destiné à émettre des rayons (R) d’une lumière
visible dans des directions s’écartant d’un axe
principal d’émission lumineuse dudit élément
émetteur de lumière (4) ; et
- un organe (OB) à transparence optique dispo-
sant d’une partie (BS) de distribution de la lu-
mière ayant une première (11) et une seconde
(12) surfaces principales qui définissent entre
elles un plan de distribution de la lumière, et au
moins une partie d’indicateur (CS) ayant un cou-
plage optique vers un pourtour de ladite partie
de distribution de la lumière, ladite partie d’indi-
cateur ayant une surface d’indicateur (1) desti-
née à être disposé de manière visible pour ledit
opérateur ;
- une première alvéole (7) prévue dans ladite
première surface principale (11) dudit organe
(OB) à transparence optique, et une seconde
alvéole (8) prévue dans ladite seconde surface
principale (12) dudit organe (OB) à transparen-
ce optique opposée à ladite première alvéole ;
- des parties au moins de chacune desdites pre-
mière et seconde alvéoles ayant une forme de
cratère, chaque cratère définissant un sommet
et un angle d’ouverture (ϕ1, ϕ2) ;
- ledit élément émetteur de lumière (4) étant dis-
posé près d’une (7) des deux alvéoles (7, 8) de
telle sorte que les sommets desdites alvéoles
soient placés essentiellement sur l’axe principal
d’émission lumineuse dudit élément émetteur
de lumière (4) ;
- dans lequel les angles d’ouverture (ϕ1, ϕ2) des-
dites première (7) et seconde (8) alvéoles sont
tels que des rayons lumineux (R) émis depuis
ledit élément émetteur de lumière (4) soient ré-
fractés par la surface de ladite première alvéole
(7) pour arriver sur la surface de ladite seconde
alvéole (8) sous un angle (θ3) de réflexion totale,
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pour être de cette façon réfléchis dans la partie
(BS) de distribution de la lumière pour se pro-
pager entre lesdites première et seconde surfa-
ces principale (11, 12) le long du plan de distri-
bution de la lumière ;

caractérisé en ce que ladite partie d’indicateur (CS)
fait partie intégrante de ladite partie (BS) de distri-
bution de la lumière et s’étend depuis le pourtour de
ladite partie (BS) de distribution de la lumière dans
une direction perpendiculaire audit plan de distribu-
tion de la lumière ;
dans lequel ladite partie (CS) d’indicateur de lumière
a une forme générale cylindrique, creuse, avec une
section circulaire, rectangulaire ou polygonale.

2. Indicateur de fonction selon la revendication 1, dans
lequel les sommets desdites première (7) et seconde
(8) alvéoles sont en contact l’un avec l’autre.

3. Indicateur de fonction selon la revendication 1 ou 2,
dans lequel lesdites première (7) et seconde (8) al-
véoles en forme de cratère ont une forme présentant
une symétrie de révolution.

4. Indicateur de fonction selon l’une quelconque des
revendications précédentes, comprenant un organe
creux (10) en saillie depuis la première surface prin-
cipale (11) de ladite partie de distribution de lumière
sur le pourtour de ladite première alvéole (7) pour
recevoir ledit élément émetteur de lumière (4) dans
l’alignement desdites première (7) et seconde (8)
alvéoles.

5. Indicateur de fonction selon l’une quelconque des
revendications précédentes, dans lequel une surfa-
ce réfléchissante (6) est prévue sur le pourtour de
ladite partie (BS) de distribution de la lumière, ladite
surface réfléchissante (6) étant inclinée par rapport
audit plan de distribution de la lumière de telle sorte
que la lumière se propageant dans ladite partie (BS)
de distribution de la lumière ait un couplage optique
par une réflexion totale dans ladite partie (CS) de
l’indicateur lumineux.

6. Indicateur de fonction selon la revendication 1, com-
prenant un dispositif d’interrupteur actionné par un
bouton-poussoir (2) disposant d’un bouton-poussoir
(2) pouvant être actionné par l’opérateur qui est con-
centrique avec ladite partie (CS) de l’indicateur cy-
lindrique, une surface externe dudit bouton-poussoir
(2) étant d’une manière générale au niveau d’un plan
défini par ladite surface (1) de l’indicateur de ladite
partie (CS) de l’indicateur.

7. Indicateur de fonction selon la revendication 6, dans
lequel un ou plusieurs éléments émetteurs de lumiè-
re (4) sont prévus dans une disposition qui est sy-

métrique par rapport à un emplacement central de
ladite partie (BS) de distribution de la lumière dudit
organe (OB) à transparence optique.

8. Indicateur de fonction selon la revendication 7, dans
lequel ledit bouton-poussoir (2) tout comme ledit dis-
positif d’interrupteur sont logés à l’intérieur de ladite
partie creuse (CS) de l’indicateur lumineux.

9. Indicateur de fonction selon la revendication 8, dans
lequel ladite partie (CS) de l’indicateur lumineux
s’étend depuis ladite seconde surface principale (12)
de ladite partie (BS) de distribution de la lumière dudit
organe (OB) à transparence optique.

10. Indicateur de fonction selon la revendication 8 ou 9,
dans lequel des trous de passage sont prévus dans
ladite partie (BS) de distribution de la lumière ou dans
ladite partie (CS) de l’indicateur lumineux, pour ef-
fectuer une connexion électrique dudit dispositif d’in-
terrupteur à bouton-poussoir (2) avec des circuits
extérieurs.

11. Indicateur de fonction selon la revendication 6 ou 7,
dans lequel ledit dispositif d’interrupteur est prévu à
l’extérieur de ladite partie cylindrique de l’indicateur,
au moins un trou de passage est prévu dans ladite
partie (BS) de distribution de la lumière, et au moins
une tige est prévue pour relier mécaniquement ledit
bouton-poussoir audit dispositif d’interrupteur à tra-
vers ledit trou au moins prévu.

12. Indicateur de fonction selon l’une quelconque des
revendications précédentes, dans lequel ledit élé-
ment émetteur de lumière (4) est une diode électro-
luminescente qui comprend une lentille convexe
destinée à émettre les rayons lumineux générés
avec une divergence spécifiée par rapport à son axe
principal d’émission lumineuse.

13. Indicateur de fonction selon l’une quelconque des
revendications précédentes, dans lequel ledit orga-
ne (OB) à transparence optique est constitué de po-
lycarbonate.

14. Indicateur de fonction selon l’une quelconque des
revendications précédentes, dans lequel ledit élé-
ment émetteur de lumière (4) est monté pour éclairer
ledit organe (OB) à transparence optique de telle
sorte que ledit axe principal d’émission lumineuse
dudit élément émetteur de lumière ait une direction
générale perpendiculaire audit plan de distribution
de la lumière.
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