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(57) Abstract

An electronic push-button switch (10) comprises a housing (11) with a recess (16) in which the push-button (12) is
movably mounted. A first optical light conductor (15) has one end opening in the recess (16) to conduct light to and from
said recess. A second optical light conductor (13) has one end opening in the recess (16) and is arranged to conduct light to
a point of indication (14) in the housing (11) adjacent to the push-button (12). The first light conductor (15) extends
through the recess (16) so as to open in an area adjacent to the opening of the second light conductor (13). The push-button
(12) is operably connected with the first light conductor (15) to move it between a first position in which the two light con-
ductors (15, 13) are coupled to each other and a second position in which the first light conductor (15) is arranged to con-
duct light to a light detector (22) provided for initiating the operation of the switch.
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Electronic push-button switch

The present invention refers to an electronic push-button switch of the
kind referred to in the preamble of appending claim 1.

In U.S.-patent 4,135,147 there is disclosed a switch of the kind indicated
having a housing with a recess wherein a push-button is movably mounted.
The push-button is made of light-conductive material and has an interior part
which can be moved between two positions in the recess. The interior part of
the knob has the shape of a prism having a slant surface. Two fiber optic light
conductors open in opposite walls in the recess in positions situated in front
of each other. In one position of the push-button the slant surface of the prism
is positioned so as to interrupt the flow of light between the light conductors.
Said flow of light is instead directed through the push-button lighting up the
operating surface of the push-button. In the other position the slant surface
of the prism is positioned such that without being obstructed the flow of light
can pass between the light conductors. In this position the operating surface
of the push-button remains unilluminated.

In the switch described the push-button has the shape of a prism. This
design offers the advantage that in a suitably designed switch the push-button
will be illuminated when pushed indicating a switched-in condition. At the same
time a disadvantage results from the fact that the prism is an integral part
of the push-button which unnecessarily restricts the possiblity of varying the
push-button design.

The object of the invention is to remedy the disadvantage of the known
arrangement and to provide a switch in which the light-indicating function
has been placed outside of the push-button. The advantage will be that the
push-button not necessarily need to be made of a light-conductive material
and, further, that the light conductive prism part of the known push-button

can be dispensed with.
The object is achieved in a switch which in accordance with the invention

has been given the characterizing features indicated in claim 1. Preferred embo-
diments appear from the appending sub-claims.

The invention will now be described more in detail in connection with
a few different embodiments and with reference to the enclosed drawing.

Fig. 1 shows a push-button switch with the pish-button being inoperated.
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7 Fig. 2 shows the switch of Fig. 1 in operated condition.
 Fig. 3 shows the light iray path of the embodiment of Figs. 1 and 2.
'Fig. 4 schematically shows an alternative embodiment wherein the push-
button is inoperated.
Fig. 5 shows the embodiment of Flg 4 with the push- -button in the operated
~ position.
 Fig. 6 and 7 show another alternative embodiment with the push-button
taking the moperated and the operated position, respectively.
~ In Figs. 1 - 3 an embodiment is shown in which a switch 10 has a housing 11
and a push-button 12 which is movably mounted in the housing. The push-button

has the shape of a membrane fizxed on the upper side of the housing. Also on

- the upper side of the housing a light conductor 13 opens to form an indication

surface 14. A fiber optic light conductor 15 extends through the housing 11
and opens in a recess 16 centrally disposed in said housing. The light conductor 15
is connected to a light source 17 in the shape of a light emitting diode. The
hght conductor 15 extends further through the recess 16 to a point in front
of the opposite end of the light conductor 13, said opposite end having a slant
surface 18. This end of the light conductor 13 has the shape of a prism. A
stop 19 co-operates with the free end of the light conductor 15 to limit the
upward movement of said light conductor as will be desc_ribed below. The light
conductor 15 is stiffly co;mected with the push-button 12 by a pin 20. A light
conductor 21 also extends through the housing 11 opening in the wall of the
recess 16 below the slant surface 18 of the light conductor 13. The other end
of the 11ght conductor 21 is connected to a light detector 22, in the example
a photodiode. By means of conductors 23, 24 the light detector is connected
to a block representmg an electronic switch 25.

In. Fig. 1 the s:wri;c':h is shown in its inoperated position. The thin
push-button membrane. has a bulge or bubble which is directed upwards and
which via pin 20 biases the light conductor upwards such that the free end of
the conductor bears against the stop 19. The bulgy shape of the push-button
has been achieved by the membrane being made of a polyester film in which
a bubble has been preformed. The biasing force, of course, can be performed
in many different ways, for example by the use of different spring arrangements.
In the positibn shown light from the light source 17 is conducted via the light
conductor 15 to the slant surface 18 of the prism light conductor 13 from which
the light is deviated so as to illuminate the indication surface 14. In the upper
part of Fig. 3 the ray path of the light is shown for the position of the switch

shown in Fig. 1.
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Fig. 2 discloses what happens when the push-button 12 is being pushed.
Via pin 20 the part of the light conductor 15 situated in the recess 16 is forced
to participate in the movement which is stopped when the free end of the light
conductor hits a stop 26. Thereby, the free end of the light conductor 15 will
line up with the light conductor 21 and light will be conducted to the light detec-
tor 22 for activating of the switch 25. At the same time the light supplied to
the indicator surface 14 will cease. In the lower part of Fig. 2 there is shown
more clearly the ray path for the light in this case.

Sometimes it might be desirable to permit a certain amount of light to
reach the indication surface 14 even in the case where light is conducted through
the light conductor 21. This is made possible in the embodiment shown in Figs. 4
and 5. For this purpose the light conductor connected to the light source, here
having the reference numeral 27, has a larger diameter than the light conductor
referred to by 28, leading to the light detector. Fig. 4 shows the light ray path
when the push-button is inoperated, whereas Fig. 5 shows the propagation of
light when the push-button is operated. As appears from the last-mentioned
Figure a certain portion of the incoming light hits the slant surface 18 illumi-
nating to a certain extent the indication surface 14 also when the switch is
operated. For this purpose the light conductor 28 extends through the slant
surface 18 whereby all light not hitting the light conductor 28 will be led to
the indication surface 14.

In Figs. 6 and 7 a modified embodiment is shown wherein the same light
conductor 29 is being used both for incoming and for outgoing light. Hence,
light is being reflected back through the common light conductor to the light
detector which can be situated in the same area as the light source. For this
purpose in the embodiment of Figs. 1 and 2 a mirror 30 is disposed in the area
of opening of the light conductor 21. Fig. 6 shows the ray path when the
push-button is inoperated while Fig. 7 shows how, when the button is pushed,

the light is reflected back by the mirror 30.
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Claims

1. An electronic push-button switch (10) comprising a housing (11) with a
recesrs.'(16) in which a push-button (12) is movably mounted, a first optical light
conductor 7(15) having one end which opens in the recess (16) to conduct light
to or from said recess, and a second optical light conductor (13) having one
end which opéns' in the recess and is arranged to conduct light to a point of

indication (14) in the housing (11) adjacent to the push-button (12), charac-

terized in that the first light conductor (15) extends through the recess

(16) so as to opén in an area adjacent to the opening of the second light

~ conductor (13), the push-button (12) being operably connected to the first light

conductor (15) so as to move it between a first position in which the two light
conductors (15,13) are coupled to each other and a second position in which
the first light conductor (15) is arranged to conduct light to a light detector
(22) provided to initiate operation of the switch.

2. A éwitch' according to claim I, characterized in that the second
light conductor (13) has the shape of a prism, the part of which opening in the
recess (16) having a slant surface (18), wherein in the first position light from

the first light conductor (15) falls on the slant surface (18) to be conducted

* to the point of indication (14).

3. A switch according to claim1l or2, characterized in that an
optical light conductor (21) leading to the light detector (22) opens in the recess
(16) atr a point situated in the same vertical plane as the slant surface but com-
pletely at the side of the said surface.

4, A switch according to claim 1 or claim 2, character ized in that

an optical light conductor (28) leading to the light detector (22) extends through

" the slant surface, said light conductor (28) having a smaller sectional area than
" the first light conductor (27).

5. A switch according to claim 1 or claim 2, ¢ haracterized in that

the first optical light conductor (29) is arranged to conduct light also to the

“light detector (22), wherein in the second position the light conductor (29) is

connected to a mirror (30) reflecting the light.
6. A switch according to any of the preceding claims, character ized
in that the push-button (12) has the shape of a membrane which is stiffly con-

nected with the first optical light conductor (15) by means of a pin (20).
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