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(54) Snap key

(57) The present invention relates to a snap key in-
cluding a metal snap disc having a raised portion with a
hole formed at its center, wherein said snap disc is po-
sitioned on a support layer, wherein at least one contact
area is formed at said support layer in a region of said

raised portion and wherein said contact area is adapted
to electrically interact with a contact pad when said con-
tact pad is delivered into an interaction position at said
hole. The invention further relates to a keypad including
such snap keys.
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Description

Technical Field

[0001] The invention relates to a snap key including a
metal snap disc as well as to a remote including two snap
keys and a common cap.

Background of the invention

[0002] Snap keys are frequently used in keys of devic-
es such as keyboards to generate a sound when an elec-
trical impulse is being generated on the activation of a
specific key. The snap key generates a sound to indicate
to the user of the keyboard that the key has been actuated
and that the key has been brought into an interaction
position in which two separate contacts are brought into
contact with one another to electrically interact. Such key-
boards typically use noble metal contacts to produce the
electrical interaction between the separate contacts
when these are brought into contact. Such metal snap
keys can be used reliably for up to more than five million
cycles.

Summary of the invention

[0003] It is an object of the present invention to provide
a snap key at low cost while maintaining a characteristic
sound on actuation of the key.
[0004] This object is satisfied in accordance with claim
1.
[0005] In a preferred embodiment a snap key includes
a metal snap disc having a raised portion with a hole
formed at its center, wherein said snap disc is positioned
on a support layer, wherein at least one contact area is
formed at said support layer in a region of said raised
portion and wherein said contact area is adapted to elec-
trically interact with a contact pad when said contact pad
is delivered into an interaction position at said hole.
[0006] This interaction position is preferably selected
such that the contact pad faces the contact area without
actually touching the contact area and at the same time
utilizes the space formed by said hole of said raised por-
tion to be brought into the interaction position in which
the contact pad is close enough to said contact area so
that the electric interaction can take place.
[0007] Utilizing a metal snap disc having a hole at its
center one advantageously maintains the characteristic
sound of prior art keys, while at the same time allowing
an electric interaction to take place in the region of said
hole between the contact pad and said at least one con-
tact area without the danger of the snap disc coming into
contact with the contact area and thereby damaging it.
This enables a significantly cheaper production of the
snap key, as noble metal contacts can e.g. be replaced
by simple carbon contacts.
[0008] In an embodiment said contact pad penetrates
said hole in said interaction position. This beneficially al-

lows said contact pad to be brought closer to said contact
area to improve the electrical interaction and at the same
time not to engage either of the snap disc or the contact
area.
[0009] In an embodiment said contact pad does not
contact said snap disc in said interaction position. This
reduces the risk of e.g. a carbon contact pad being un-
necessarily subjected to contacting metal material which
would lead to a degradation of the contacts if these are
non-metal and ultimately to a reduction of the lifetime of
such snap keys.
[0010] Advantageously said snap key is actuated by a
button. This beneficially permits the snap key to be
moved from a rest position into the interaction position.
When the snap key is moved from the rest position into
the interaction position the button can also be used to
move the contact pad from the rest position into the in-
teraction position where it finally interacts with the contact
area provided at the support layer. When the contact pad
is in the interaction position it is simply placed into a po-
sition within the hole of said snap disc, i.e. in a position
where the contact pad fills up most of the space of the
hole without actually touching the snap disc. Alternative-
ly, the button can be used to place the contact pad into
an interaction position in which it penetrates the hole of
the snap disc. The button can be formed from silicon or
any other type of plastic material which allows a cheap
yet easily reproducible production of the snap key.
[0011] Preferably, the button contacts and interacts
with said snap disc when said contact pad is delivered
into said interaction position. This causes the character-
istic sound of the key when the snap key is actuated and
allows the generation of the characteristic sound when
the electric interaction takes place between the contact
pad and the contact areas.
[0012] In an embodiment said button is integrated into
a keypad and adapted to receive said snap disc, wherein
preferably said keypad is a silicon keypad. Such a keypad
is easy to reproduce and ensures that a compact design
of the snap key is possible. Moreover, a silicon keypad
ensures that the button can be moved from a rest position
into an interaction position and vice versa in a reliable
manner.
[0013] In an embodiment said contact pad is arranged
at said button and said contact pad is possibly composed
of a carbon material. Thereby such a carbon contact pad
is automatically moved into said interaction position from
a rest position when said button is moved. In addition, if
a specific stroke height of the button, i.e. a specific length
of movement of the button between said rest position and
said interaction position, is desired, then arranging said
carbon contact pad at said button permits the interaction
path of the carbon contact pad to have the same length
as the stroke height of the button without further compli-
cated structures being required.
[0014] In an embodiment said button has recesses
provided to accommodate legs of said snap disc. In this
way the snap key can be produced with an even smaller
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height allowing an even flatter design of the snap key.
[0015] In an embodiment air channels are provided in
said button. These can be formed such that the sound
generated by the snap disc can not only be amplified,
but also attenuated if specifically shaped air channels
are used.
[0016] In an embodiment said button is actuated by
means of a cap and/or wherein said actuation of said
button brings about said electrical interaction between
said carbon contact pad and said at least one contact
area. Using a cap to actuate said button prevents the
possibly silicon button from degrading too quickly. It fur-
ther permits like snap keys to be produced with individual
finishing caps so that the same snap key type can be
used when a plurality of snap keys are grouped together,
but each key within a group of keys can have their own
specific cap.
[0017] In an embodiment said support layer is formed
from a printed circuit board. Using a printed circuit board
as a support layer permits the construction height of the
snap key to be reduced. Furthermore, preferably a ma-
terial including carbon can be used for the contact area
(s). It is preferred if this material is selected such that it
is electrically interacting with said contact pad even when
these are not in physical contact. Preferably, carbon con-
tact areas are selected to interact with a carbon contact
pad.
[0018] In an embodiment two contact areas are formed
in a region of said raised portion and/or wherein said
contact areas are carbon contact areas. Having two con-
tact areas facilitates the signal transfer when the snap
key is actuated. The first contact then permits a respec-
tive signal input and the second contact permits a re-
spective signal output to and from the snap key when
this is actuated.
[0019] In an embodiment said snap disc is actuated
with a force in the range of 1.5 N to 4 N and/or wherein
said hole of said raised portion has a diameter of 0.5 to
12 mm and/or wherein said snap disc has a diameter in
the range of from 5 mm to 20 mm.
[0020] These are suitable parameters for the design
of the snap disc. It should be noted that the outer shape
of the snap disc can be arbitrarily selected in accordance
with the type of application. For example, the snap disc
could have a generally polygonal outer shape such as a
rectangle, or it could have a star like shape in which it
e.g. has four feet which act as the apexes of the generally
star shaped disc. Independent of the kind of snap disc
used it will have some form of base portion or feet which
contact(s) the support layer having the contact areas.
[0021] In a further aspect of the invention this includes
a remote including two snap keys in accordance with the
invention and a common cap, wherein said snap keys
are actuatable by means of said common cap.
[0022] The advantageous features are described in an
exemplary manner only and are not intended to restrict
the snap key in accordance with the invention or the key-
pad in accordance with the invention in any way.

Brief description of the drawings

[0023] The invention will be described in the following
with regard to further features and advantages by way
of examples with reference to embodiments in the en-
closed drawings. The Figures of the drawings show:

Fig. 1 a schematic side view of a snap key in accord-
ance with the invention,
Fig. 2A a schematic bottom view of a button,
Fig. 2B a sectional view along the sectional line A-
A of Fig. 2A,
Fig. 3 a schematic side view of a remote in accord-
ance with the invention,
Fig. 4A a schematic view of a snap disc,
Fig. 4B a sectional view along the line B-B of Fig. 4A,
Fig. 4C a further schematic view of a snap disc, and
Fig. 4D a sectional view along the line C-C of Fig. 4C.

Description of the preferred embodiments

[0024] Features having the same or similar function
will be described in the following using the same refer-
ence numerals.
[0025] Fig. 1 shows a schematic side view of a snap
key 10. The snap key 10 is composed of a support layer
12 at which two contact areas 14 are formed beneath a
raised portion 16 of a metal snap disc 18 which is placed
onto the support layer 12. The snap disc 18 has a hole
20 at its center through which a carbon contact pad 22
may interact with the contact areas 14 when the carbon
contact pad 22 is delivered into or through the hole 20
(or into a similar position adjacent said hole 20). The car-
bon contact pad 22 is attached to a switching dome 24
which acts as a button 24 to actuate the snap key 10.
The button or dome 24 is integrated into a silicon keypad
26 enveloping both the snap disc 18 and the support
layer 12. It should be noted that Fig. 1 shows two contact
areas 14; however, it is naturally also possible to provide
a plurality of contact areas 14 in dependence on the kind
of application sought for the snap key 10.
[0026] On actuation of the button 24 the carbon contact
pad 22 moves from a rest position (not shown) into an
interaction position in which the carbon contact pad 22
electrically interacts with the contact areas 14. In this
interaction position the carbon contact pad 22 penetrates
the hole 20 of the snap disc 18 and depending on the
type of contact pad 22 and/or contact area 14 selected
the spacing between the contact pad 22 and the contact
area 14 can be selected so that the contact pad 22
projects through the hole 20 and or remains adjacent a
lower side 28 of said hole 20. It should be noted that the
carbon contact pad 22 does not actually contact the snap
disc 18 in the embodiment of Fig. 1, but on actuation of
the switching dome 24 a part 30 of the button 24 contacts
the snap disc 18 to move this. Thereby the sound char-
acteristic for snap keys is generated 10 even though the
electrical interaction is not brought about by means of
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metal contacting metal, but rather by means of at least
one carbon contact electrically interacting with either the
contact areas 14 or the contact pad 22. It should further
be noted that, in contrast to the embodiment shown in
Fig. 1, the carbon contact pad 22 can naturally also be
formed such that it also contacts the snap disc 18. More-
over, the snap disc 18 ensures that there is a return force
present which returns the snap key 10 into the rest po-
sition.
[0027] Fig. 2A shows a bottom view of a snap key 10.
The outer contour of which is of generally round shape.
An air channel 32 is formed at one side 34 thereof. A
switching dome 24 is visible which has a portion having
a generally rectangular shape. The switching dome 24
is shown in detail in Fig. 2B.
[0028] Fig. 2B shows a section along the sectional line
A-A of Fig. 2A. The button 24 has a generally square
shaped switching dome 24 in section to which a carbon
contact pad 22 is attached. The carbon contact pad 22
interacts with two carbon contact areas 14 when the but-
ton 24 is actuated and delivered from a rest position into
an interaction position. When the button 24 is activated
the carbon contact pad 22 penetrates the hole 20 of the
raised portion 16 of the snap disc 18 and the button 24
contacts the snap disc 18 to produce the characteristic
sound. When the button is released the inherent return
force of the snap disc 18 causes the snap disc 18 to
return into the rest position, causing the button 24 and
the carbon contact pad 22 to move from the interaction
position back into the rest position, thereby stopping the
electrical interaction between the contact pad 22 and the
contact areas 14.
[0029] The carbon contact pad shown in Fig. 2B has
a diameter of approximately 1 mm, however, this diam-
eter can be selected in dependence on the type of appli-
cation sought and suitable diameters for the carbon con-
tact pad 22 can be selected in the range from 0.5 mm to
5 mm.
[0030] The base portion 36 of the dome 24 is of gen-
erally rectangular shape in cross-section and has a
height which can be selected in the range of approxi-
mately 0.7 mm to 1.5 mm and is internally configured to
receive the snap disc 18. The overall height of the dome
24 is selected to be in the range from 3 to 6 mm. The
stroke of the dome 24 is generally selected in the range
from 0.1 mm to 1 mm. The precise dimensions of both
the snap disc 18 and the dome 24 are selected in de-
pendence of the type of application sought, i.e. the size
of key required, the amplitude of the sound required and
the number of cycles a snap key 10 is expected to sustain.
[0031] Fig. 3 shows a schematic side view of an em-
bodiment of a remote 38. One can clearly see that two
snap keys 10 in accordance with the invention are con-
nected by means of a common cap 40. Using this com-
mon cap 40 the snap key 10 can permit four types of
signals to be transmitted from the contact areas 14 of the
snap keys 10, a first type of signal stating that the com-
mon cap 40 has not been actuated and three types of

signals all relating to different types of applications which
can be selectively selected by the remote 38.
[0032] Fig. 4A shows a schematic view of a generally
rectangular shaped snap disc 18. Four legs/feet 42 of
the snap disc 18 are respectively visible at each of the
corners of the snap disc 18. The snap disc 18 has a raised
portion 16 with a hole 20 formed at its center.
[0033] Fig. 4B shows a section along the sectional line
B-B of the snap disc 18 in accordance with Fig. 4A, one
can see the raised portion 16 of the snap disc 18. The
height of the raised portion 16 relative to the legs 42 of
the snap disc 18 can be arbitrarily selected in accordance
with the desired application.
[0034] Fig. 4C shows a generally star like shaped snap
disc 18, the four feet 42 of which act as the apexes of
the snap disc 18. Fig. 4D shows a section along the sec-
tional line C-C of Fig. 4C.
[0035] The support layer 12 is preferably formed from
a printed circuit board, but could also be a simple support
structure 12 onto which an electronic circuit including the
carbon contact areas 14 is bonded. The carbon contact
areas 14 permit the signal transfer to and from the snap
key 10 when the key 10 has been actuated by means of
the switching dome 24.
[0036] A contact area 14 can be formed from a material
selected from the group including a carbon based elec-
trically conductive paint, a carbon based electrically con-
ductive ink, a printing ink, a conductive foil (MID), galvanic
materials, chemical materials, gold, silver, metal contact
material or such like.
[0037] When producing the contact areas 14 at support
layer 12, the material of the contact areas 14 is applied
to the material of the support structure 12 by means of a
spray painting process, an immersion process, a tampo-
print process, a galvanic process a chemical process or
a combined fluent process or such like.
[0038] The contact pad 22 can be composed of a ma-
terial selected from the group including carbon material,
a high resistance carbon material, a low resistance car-
bon material, semiconducting material, gold, silver, metal
contact material or such like. Generally speaking the ma-
terial is selected such that a resistance of the contact pad
is less than 100 Ohm preferably less than 20 Ohm, and
most preferably less than 10 Ohm.
[0039] When using an arrangement as described
above, i.e. an arrangement having at least two carbon
contact areas 14 and a carbon contact pad 22, this ben-
eficially allows a life cycle of at least 120 000 actuations
to be achieved. This allows the use of the snap key 10
in a remote control e.g. to transmit signals, in particular
in a vehicle.
[0040] The specific sizes and dimensions quoted
above relate to suitable sizes for putting the snap key 10
in accordance with the invention into effect. It is naturally
also possible to vary these sizes in accordance with the
desired application.
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Claims

1. A snap key (10) including a metal snap disc (18)
having a raised portion (16) with a hole (20) formed
at its center, wherein said snap disc (18) is positioned
on a support layer (12), wherein at least one contact
area (14) is formed at said support layer (12) in a
region of said raised portion (16) and wherein said
contact area (14) is adapted to electrically interact
with a contact pad (22) when said contact pad (22)
is delivered into an interaction position at said hole
(20).

2. A snap key (10) in accordance with claim 1, wherein
said contact pad (22) penetrates said hole (20) in
said interaction position.

3. A snap key (10) in accordance with claim 1 or claim
2, wherein said contact pad (22) does not contact
said snap disc (18) in said interaction position.

4. A snap key (10) in accordance with any one of the
preceding claims, wherein said snap key (10) is ac-
tuated by a button (24).

5. A snap key (10) in accordance with claim 4, wherein
said button (24) is brought into contact with and in-
teracts with said snap disc (18) when said contact
pad (22) is delivered into said interaction position.

6. A snap key (10) in accordance with claim 4 or claim
5, wherein said button (24) is integrated into a keypad
(24) and adapted to receive said snap disc (18).

7. A snap key (10) in accordance with any one of the
preceding claims 4 to 6, wherein said contact pad
(22) is arranged at said button (24) and/or wherein
said contact pad (22) is a carbon contact pad (22).

8. A snap key (10) in accordance with any one of the
preceding claims 4 to 7, wherein said button (24) has
recesses provided to accommodate legs (42) of said
snap disc (18).

9. A snap key (10) in accordance with any one of the
preceding claims 4 to 8, wherein air channels (32)
are provided in said button (24).

10. A snap key (10) in accordance with any one of the
preceding claims 4 to 9, wherein said button (24) is
actuated by means of a cap (40) and/or wherein said
actuation of said button (24) brings about said elec-
trical interaction between said carbon contact pad
(22) and said at least one contact area (14).

11. A snap key (10) in accordance with any one of the
preceding claims, wherein said support layer (12) is
formed from a printed circuit board.

12. A snap key (10) in accordance with any one of the
preceding claims, wherein at least two contact areas
(14) are formed in a region of said raised portion (16)
and/ or wherein said contact areas (14) are carbon
contact areas (14).

13. A snap key (10) in accordance with any one of the
preceding claims, wherein said keypad (26) is a sil-
icon keypad (26).

14. A snap key (10) in accordance with any one of the
preceding claims, wherein said snap disc (18) is ac-
tuated with a force in the range of 1.5 N to 4 N and/or
wherein said hole (20) of said raised portion (16) has
a diameter of 0.5 to 12 mm and/or wherein said snap
disc (18) has a diameter in the range of from 5 mm
to 20 mm.

15. A remote (38) including two snap keys (10) in ac-
cordance with any one of the preceding claims and
a common cap (42), wherein said snap keys (10) are
actuatable by means of said common cap (42).
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