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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to a multifunction
key assembly for an electronic device.

BACKGROUND OF THE INVENTION

[0002] There is considerable demand for the miniatur-
ization of electronic devices in general and for cellular
telephones in particular. On the other hand, there is in-
creasing demand for electronic devices thatinclude more
and more features. Invariably, these demands result in
a reduction in the display area, that is, the size of the
display screen, or of the viewable area. A major reason
for this being the necessity of maintaining a conventional
keypad matrix arrangement for inputting data. Although
the size and the spacing of the buttons that form a con-
ventional keypad matrix arrangement are constantly be-
ing reduced as a result of miniaturization, there is a limit
totheir reduction. Moreover, with small buttons, or closely
spaced buttons, there is a high likelihood of accidentally
depressing an unintended button which is adjacent an
intended button, or even simultaneously depressing two
adjacent buttons thereby providing false input data.
Moreover, since the buttons are depressed one by one
for each input data, speed of operation is limited.
[0003] U.S. Patent No. 6,441,753 discloses a multi-
function key assembly for electronic devices. The multi-
function key assembly has a button member having an
upper contoured surface defining nine key regions, which
in a preferred embodiment, are arranged in a manner
consistent with the one through nine keys of a conven-
tional telephone keypad with the central key region rep-
resenting the five key of a telephone keypad and each
perimeter key region represents the remaining keys.
However, unlike the conventional keypad matrix the zero,
asterisk and pound sign keys are missing. An auxiliary
button may be representative of the zero key. Alterna-
tively, each key region may serve multiple functions. For
example, the five key region may operate as a conven-
tional zero key upon a double-click. This option is sug-
gested, butitsimplementationis not described. Whatever
the case, the numeral zero cannot be entered through
the principal mode of operation and therefore every time
a zero that has to be entered will disrupt the smooth flow
of data input.

[0004] Itis anobject of the presentinvention to provide
an improved multifunction key assembly for inputting da-
ta to an electronic device and an improved method for
inputting data to an electronic device.

[0005] This object is attained with the subject matter
in accordance with the respective claims.

SUMMARY OF THE INVENTION

[0006] In accordance with the present invention there

10

15

20

25

30

35

40

45

50

55

is preferably provided a multifunction key assembly com-
prising:

two major switches, a first-major switch, a second-
major switch, and four first-minor switches, all of the
switches being electrically connected to each other;
a single key cap mechanically coupled to the two
major switches, the single key cap being capable of
selectively activating any one of the four first-minor
switches and of selectively activating the two major
switches either separately or simultaneously, togeth-
er with any one of the first-minor switches, whereby
a total of twelve possible distinct output signals can
be outputted from the multifunction key assembly,
four distinct output signals being obtained when the
first-major switch is activated together with any one
of the four first-minor switches, four further distinct
output signals being obtained when the second-ma-
jor switch is activated together with any one of the
four first-minor switches, and four yet further distinct
output signals being obtained when the first and sec-
ond-major switches are simultaneously activated to-
gether with any one of the four first-minor switches.

[0007] The multifunction key assembly may be located
external to, located in, or partially located in, an electronic
device and the output signals may be used as input data
to the electronic device. Generally, the output signals will
be electric signals, which may be transformed into other
types of signals.

[0008] In accordance with a preferred embodiment,
the key cap is activated by moving it from a major non-
active position to a major active position, the key cap
being moveable from the major non-active position to the
major active position by vertically depressing at least a
portion of the key cap, wherein in the major non-active
position both major switches are in an electrically off-
state and wherein in a major active position at least one
of the major switches is in an electrically on-state, there
being a total of three major active positions, a first-major
active position corresponding to one of the major switch-
esbeingin an electrically on-state, a second-major active
position corresponding to the other one of the major
switches being in an electrically on-state and a third major
active position corresponding to the two major switches
being simultaneously in an electrically on-state.

[0009] It will be appreciated that depressing at least a
portion of the key cap defines a direction, which direction
is referred to herein as the vertical direction.

[0010] Further in accordance with a preferred embod-
iment, the key cap is horizontally displaceable in two mu-
tually perpendicular directions to any one of four minor
active positions.

[0011] Typically, the two mutually perpendicular direc-
tions are termed North-South and East-West and the four
minor active positions are, in clockwise direction, North,
East, South and West. The two mutually perpendicular
directions are coplanar and perpendicular to the vertical
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direction in which the at least a portion of the key cap is
depressed.

[0012] Yet further in accordance with a preferred em-
bodiment, for each combination of a given minor active
position and a particular major active position of the key
cap, a specific distinct output signal of the twelve possible
distinct output signals is outputted by the multifunction
key assembly.

[0013] still yet further in accordance with a preferred
embodiment, each of the four first-minor switches com-
prises a minor base and a minor stem extending there-
from, each major switch comprises a major base and a
major stem extending therefrom and the keycap is cou-
pled to the major stem of each major switch.

[0014] In accordance with a first preferred embodi-
ment, the key cap has a centrally located rod extending
from a lower surface thereof and passing between the
four first-minor switches, and a given minor active posi-
tion of the four minor active positions is obtained by the
rod urging the minor stem of a given first-minor switch of
the four first-minor switches towards its minor base until
its electrical state is changed from an off-state to an on-
state, thereby activating the given first-minor switch.
[0015] In accordance with another preferred embodi-
ment, the multifunction key assembly further comprises
a first guide member having two throughgoing guide
grooves perpendicular to each other forming a cross-
shaped aperture, through which the rod passes, the first
guide member being located between the key cap and
the four first-minor switches.

[0016] In accordance with a second preferred embod-
iment, the multifunction key assembly further comprises
four second-minor switches electrically connected to
each other and to all the other switches, wherein the ma-
jor stem of the first-major switch passes between the four
first-minor switches, the major stem of the second-major
switch passes between the four second-minor switches,
the key cap (28) is horizontally displaceable in two mu-
tually perpendicular directions (L1, L2, H1, H2) to any on
of four minor active positions, and a given minor active
position of the four minor active positions is obtained by
the major stem of the first-major switch urging the minor
stem of a given first-minor switch of the four first-minor
switches towards its minor base until its electrical state
is changed from an off-state to an on-state, thereby ac-
tivating the given first-minor switch, and by the stem of
the second-major switch urging the minor stem of a given
second-minor switch of the four second-minor switches
towards its minor base until its electrical state is changed
from an off-state to an on-state, thereby activating the
given second-minor switch.

[0017] In accordance with yet another preferred em-
bodiment, the multifunction key assembly further com-
prises exactly two guide members, each guide member
having two throughgoing guide grooves perpendicular to
each other forming a cross-shaped aperture, wherein the
major stem of the first-major switch passes through the
cross shaped aperture of a first of the guide members
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and the major stem of the second-major switch passes
through the cross shaped aperture of a second of the
guide members, the first guide member being located
between the key cap and the four first-minor switches,
and the second guide member being located between
the key cap and the four second-minor switches.
[0018] Preferably, there are exactly two major switch-
es that are electrically connected to each other.

[0019] There is also provided in accordance with the
present invention a method for providing one of twelve
distinct output signals, preferably comprising the steps of:

(a) providing a multifunction key assembly compris-
ing exactly two major switches and exactly four first-
minor switches electrically connected to the two ma-
jor switches and to each other and a single key cap
mechanically coupled to the two major switches;
(b) vertically displacing the key cap from a major non-
active position to a major active position by depress-
ing at least a portion of the key cap, wherein in the
major non-active position both major switches are in
an electrically off-state and wherein in an active po-
sition at least one of the major switches is in an elec-
trically on-state; and

(c) horizontally displacing the key cap from a minor
non-active position to a minor active position by dis-
placing the key cap in one of two mutually perpen-
dicular directions to one of four minor active posi-
tions, wherein in the minor non-active position all four
first-minor switches are in an electrically off-state and
wherein in a minor active position one of the first-
minor switches is in an electrically on-state, thereby
providing the one of the twelve distinct output sig-
nals.

[0020] The order of carrying out the steps of the meth-
od does not have to be in accordance with the order given
above. For example, if desired, step (c) can be carried
out before step (b).

[0021] In accordance with a preferred embodiment,
the method comprises the further step of:

(d) providing exactly four second-minor switches
electrically connected to the two major switches and
to the four first-minor switches, wherein in a minor
active position one of the second-minor switches is
in an electrically on-state.

[0022] Thereis further provided in accordance with the
present invention a cellular telephone comprising:

a casing having a plurality of surfaces;

a display screen; and

a multifunction key assembly comprising:

two major switches and four first-minor switches
electrically connected to the two major switches and
to each other;

a single key cap mechanically coupled to the two
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major switches, the single key cap being capable of
selectively activating each one of the four first-minor
switches and of selectively activating the two major
switches either separately or simultaneously, togeth-
er with any one of the first-minor switches, whereby
a total of twelve possible distinct output signals can
be outputted from the multifunction key assembly.

[0023] If desired, the display screen is located on a
front surface of the casing and the key cap is located on
a side surface of the casing.

[0024] The present invention provides the following
preferred advantages over conventional technologies:

1. It facilitates the miniaturization of electronic devic-
es in general and cellular telephones in particular;

2. It enables the use of larger display screens;

3. The multifunction key is operated by a single key
cap;

4. The single key cap may be operated by the thumb
of one hand of an operator;

5. The single key cap is simple to operate. Twelve
distinct output signals can be obtained by displacing
the key cap horizontally in two mutually perpendic-
ular directions (North - South, East - West) in com-
bination with depressing the key cap at three differ-
ent regions thereof.

[0025] Other advantages of the present invention are
readily apparent to those skilled in the art from the fol-
lowing figures, description, and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] Forabetter understanding of the presentinven-
tion and to show how the same may be carried out in
practice, reference will now be made to the accompany-
ing drawings, in which:

Fig. 1 is a perspective view of a typical cellular tel-
ephone with a multifunction key assembly according
to the present invention;

Fig. 2 is a top perspective view of a multifunction
key assembly module according to the present in-
vention;

Fig. 3 is a partially exploded top perspective view of
the multifunction key assembly module of Fig. 2, in
accordance with a first embodiment of the present
invention;

Fig. 4 is a fully exploded view of the multifunction
key assembly module of Fig. 3;

Fig. 5 is a partially exploded top perspective view of
the multifunction key assembly module of Fig. 2, in
accordance with a second embodiment of the
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present invention;

Fig. 6 is a fully exploded view of the multifunction
key assembly module of Fig. 5;

Fig. 7 is atop view of the multifunction key assembly
module of Fig. 2 with key cap in a major non-active
position;

Fig. 8 is atop view of the multifunction key assembly
module of Fig. 2, in accordance with the first embod-
iment, with key cap removed, showing where the ma-
jor stem of the key cap would be located (dashed
line) if the key cap was not removed,

Fig. 9 is atop view of the multifunction key assembly
module of Fig. 2, in accordance with the second em-
bodiment, with key cap removed;

Fig. 10A is a side view of the multifunction key as-
sembly module of Fig. 2 with key cap in a major non-
active position;

Fig. 10B is a side view of the multifunction key as-
sembly module of Fig. 2 with key cap in a first-major
active position;

Fig. 10C is a side view of the multifunction key as-
sembly module of Fig. 2 with key cap in a second-
major active position;

Fig. 10D is a side view of the multifunction key as-
sembly module of Fig. 2 with key cap in a third-major
active position;

Fig. 1lisanillustrative view of one possible arrange-
ment of the electrical wiring of the multifunction key
assembly in accordance with the first embodiment;
Fig.12isanillustrative view of one possible arrange-
ment of the electrical wiring of the multifunction key
assembly in accordance with the second embodi-
ment;

DETAILED DESCRIPTION OF THE INVENTION

[0027] Attention is drawn to Fig. 1 showing a typical
electronic device 20 in accordance with the present in-
vention. A non-binding example of such an electronic de-
vice 20 as illustrated in Fig. 1 is a cellular telephone. The
electronic device 20 comprises a casing 22, a display
screen 24 on a front surface 25 of the casing 22, a mul-
tifunction key assembly 26 in accordance with the
present invention having a key cap 28, a loudspeaker
30, an earphone 32, a microphone 34 and auxiliary keys
36. Noticeably missing is the conventional keypad for
inputting data to the electronic device 20. Moreover, the
multifunction key assembly 26 of the present invention
is much smaller than the conventional keypad and there-
fore may be positioned within the electronic device 20 in
such a manner that the key cap 28 is located on a side
surface 37 of the casing 22 of the electronic device 20,
thereby freeing the great majority of space of the front
surface 25 for the display screen 24, as shown in Fig. 1.
[0028] The multifunction key assembly 26 can be in-
corporated in the electronic device 20 as an integral part
thereof, or it may be manufactured as a separate module
and conveniently inserted and removed therefrom as re-
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quired. The multifunction key assembly 26 in the form of
a module is shown in Fig. 2. For convenience of illustra-
tion only, the multifunction key assembly 26 in the form
of a module will be described. This has no limiting effect
on the description of the multifunction key assembly 26,
but merely serves to restrict the description to the mem-
bers of the multifunction key assembly 26, thereby ex-
cluding from the description members of the electronic
device 20 which are not relevant to the invention. The
multifunction key assembly 26 in the form of a module
has a housing 38, within which all the members of the
multifunction key assembly 26 are located, apart from
the key cap 28. It will be appreciated that if the multifunc-
tion key assembly 26 is not a separate module but is
incorporated in the electronic device 20 as an integral
part thereof, then the housing 38 of the multifunction key
assembly 26 may be a part of the casing 22 of the elec-
tronic device 20.

[0029] With reference to Figs. 3 and 4, the multifunc-
tion key assembly 26 in accordance with a first embodi-
ment of the present invention, comprises two major
switches 40, which will be referred to individually as first
and second-major switches 40’, 40", four first-minor
switches 42’, which will be referred to individually as first,
second, third and fourth first-minor switches 42'a, 42’b,
42'c, 42'd and a first guide member 44’. Both the major
and first-minor switches 40, 42’ are electrical switches
and may be push button switches. Each major switch 40
has a major stem 46 extending from a major base 48 and
each first-minor switch 42’ has a minor stem 50 extending
from a minor base 52. The major stem 46 of each major
switch 40 has alongitudinal axis A, defining alongitudinal
direction of the major switch 40. Extending from the major
base 48 of each major switch 40 are two electrically con-
ducting major leads 54. Similarly, extending from the mi-
nor base 52 of each first-minor switch 40 are two elec-
trically conducting minor leads 56.

[0030] The key cap 28 has opposing upper and lower
surfaces 58, 60 and has a generally elongated oval or
elliptical shape having a long dimension D defining a lon-
gitudinal axis L of the key cap 28. Two push knobs 62
(62, 62") project from the upper surface 58 of the key
cap 28 at ends of the key cap 28, that is, at extremities
of the long dimension D of the key cap 28. In addition,
two opposing elongated projections 64 project from the
upper surface 58, extending adjacent long edges 66 of
the key cap 28 on opposite sides of the longitudinal axis
L. The end of each major stem 46 distal the major base
48 is retained in a corresponding bore (not seen) in the
lower surface 60 of the key cap 28, thereby mechanically
connecting the key cap 28 to the major switches 40.
[0031] The first guide member 44’ has two throughgo-
ing guide grooves 68, 70 perpendicular to each other
forming a cross-shaped aperture 72. One of the guide
grooves 68 is aligned with the longitudinal axis L of the
key cap 28 and will be referred to herein as the longitu-
dinal guide groove. The other guide groove 70 is perpen-
dicular to the longitudinal axis L of the key cap 28 and
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will be referred to herein as the transverse guide groove.
The key cap 28 has a centrally located rod 74 extending
from its lower surface 60 in a direction generally parallel
to the major stems 46 and generally perpendicular to the
minor stems 50. The first guide member 44’ is located
between the first-minor switches 42’ and the key cap 28,
with the rod 74 of the key cap 28 passing through the
cross-shaped aperture 72 of the first guide member 44’
and between all four of the first-minor switches 42'.
[0032] Attention is now drawn to Figs. 5 and 6. The
multifunction key assembly 26 in accordance with the
second embodiment of the present invention, comprises
two major switches 40 (40’, 40"), four first-minor switches
42’ (42'a, 42'b, 42'c, 42'd), four similar or identical sec-
ond-minor switches 42" (421"a, 42"b, 42"c, 42"d) and
first and second guide members 44, 44" . Unlike the first
embodiment, in accordance with the second embodi-
ment the key cap 28 is not provided with a rod. The first
guide member 44’ is located between the first-minor
switches 42’ and the key cap 28, with the major stem 46
of the first-major switch 40’ passing between all four of
the first-minor switches 42’ and through the cross-
shaped aperture 72 of the first guide member 44’. Simi-
larly, the second guide member 44" is located between
the second-minor switches 42" and the key cap 28, with
the major stem 46 of the second-major switch 40" pass-
ing between all four of the second-minor switches 42"
and through the cross-shaped aperture 72 of the second
guide member 44". As with the firstembodiment, the end
of each major stem 46 distal the major base 48 is retained
in a corresponding bore (not seen) in the lower surface
60 of the key cap 28, thereby mechanically connecting
the key cap 28 to the major switches 40’, 40".

[0033] The key cap 28 can be moved in various direc-
tions by applying an external force to it. In general, an
external force is applied to the key cap 28 by an operator
placing a thumb on the upper surface 60 of the key cap
28, or on one of the push knobs 62’, 62" and then either
depressing the key cap 28 and displacing it "vertically"
by applying a force to the key cap 28 in the longitudinal
direction of the major switches 40’, 40", or displacing the
key cap 28 "horizontally" by applying a force to the key
cap 28 in a direction perpendicular to the longitudinal
direction of the major switches 40’, 40". In addition, both
vertical and horizontal forces can be applied simultane-
ously. The major stems 46 are preferably resilient to allow
sufficient horizontal displacement of the key cap 28.
[0034] Attention is now referred additionally to Figs. 7
to 9 and Figs. 10A to 10D. If no vertical force is applied
to the key cap 28, then the key cap 28 is said to be in a
non-major active state (Fig. 10A). If no external force at
all is applied to the key cap 28, then the key cap 28 is
un-displaced horizontally (Figs. 7 to 9) and un-displaced
vertically (Fig. 10A) and is said to be in its rest position.
Since the rod 74 is affixed to the key cap 28 and therefore
with the key cap 28 removed the rod 74 is not in the
housing, itis shown by a dashed line in Fig. 8, represent-
ing where the rod 74 would be positioned if the key cap
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28 was not removed. In the first embodiment, the rod 74
is constrained to move horizontally in the guide grooves
68, 70 (Fig. 8), and in the second embodiment, the major
stems 46 are constrained to move horizontally in the
guide grooves 68, 70 (Fig. 9). Therefore, horizontal dis-
placement of the key cap 28 is constrained to longitudinal
and transverse movement, corresponding to movement
of the rod 74 (first embodiment) or the major stems 46
(second embodiment) in the longitudinal and transverse
guide grooves 68, 70, in the longitudinal and transverse
directionsL1, L2 and H1, H2 respectively. In other words,
the key cap 28 can be displaced horizontally in two mu-
tually perpendicular directions to four horizontal displace-
ment directions L1, L2, H1, H2.

[0035] When the key cap 28 is displaced vertically by
depressing it, it is displaced from its rest position, or from
a major non-active position, (Fig. 10A), to a "major active
position”. There are precisely three major active posi-
tions. A first-major active position (Fig. 10B) is obtained
by displacing a first end of the key cap 28 vertically, that
is, by depressing the first of the push knobs 62’ so that
only the major stem 46 of the first-major switch 40’ is
displaced vertically as it is urged towards its major base
48 thereby changing the electrical state of the first-major
switch 40’ from an off-state (electrically non-conducting)
to an on-state (electrically conducting). A second-major
active position (Fig. 10C) is obtained by displacing a sec-
ond end of the key cap 28 vertically, thatis, by depressing
the second push knob 62" so that only the major stem
46 of the second-major switch 40" is displaced vertically
as itis urged towards its major base 48 thereby changing
the electrical state of the of the second-major switch 40"
from an off-state to an on-state. A third major active po-
sition (Fig. 10D) is obtained by displacing the whole of
the key cap 28 vertically, that is, by depressing the upper
surface 60 of the key cap 28 at a location between the
two push knobs 62, 62" so that both major stems 46 are
displaced vertically thereby changing the electrical state
of both major switches 40’, 40" from an off-state to an
on-state. In other words, a "major active position" of the
key cap 28 is defined as an on-state of at least one of
the major switches 40, 40".

[0036] Afterthe key cap 28 has been moved to a given
major active position by depressing it vertically, an output
signal can be obtained by moving the key cap 28 to a
particular "minor active position". A "minor active posi-
tion" is defined herein as an on-state (electrically con-
ducting) of at least one of the minor switches 42’ (42'a,
42'b, 42'c, 42'd), 42" (421"a, 42"b, 42"c, 42"d). This
is achieved by displacing the key cap 28 horizontally ei-
ther longitudinally or transversely so that force is applied
to the minor stem 50 of a particular minor switch 42, 42"
urging it towards its minor base 52 until its electrical state
is changed from an off-state (electrically non-conducting)
to an on-state (electrically conducting). In the first em-
bodiment, it is the rod 74 of the key cap 28 that applies
force to the minor stem 50 of a particular first-minor switch
42'. In the second embodiment, it is the stem 46 of the
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first-major switch 40’ that applies force to the minor stem
50 of a particular first-minor switch 42’ and the stem 46
of the second-major switch 40" that applies force to the
minor stem 50 of a particular second-minor switch 42".
[0037] A distinct output signal is obtained for each
combination of a given major active position and a par-
ticular minor active position. The elongated projections
64 serve to prevent the operator’'s thumb from slipping
when displacing the key cap 28 horizontally or when the
operator’s thumb is at a location between the two push
knobs 62. Since there are three major active positions
(Fig. 10B, Fig. 10C and Fig. 10D) and four minor active
positions, corresponding to the four horizontal displace-
ment directions L1, L2, H1, H2 of the key cap and the
ensuing activation of a particular minor switch 42’, 42",
a total of twelve distinct output signals can be obtained.
The four horizontal displacement directions L1, L2, H1,
H2, of the key cap 28 and the ensuing activation of a
particular minor switch 42’, 42", define first, second, third
and fourth minor active positions of the key cap 28.
[0038] As a non-binding example, one could choose
these twelve distinct output signals to represent the 10
numerals 1, 2, 3,4, 5, 6,7, 8,9, 0 and the functions "clear"
and "back space". Which particular combinations of ma-
jor active positions and minor active positions are used
to represent these twelve outputs is a matter of choice.
As a non-binding example, the four output signals for the
numerals 1, 2, 3 and 4, defining a first set of outputs, may
be obtained using the first-major active position (Fig.
10B) along with the first, second, third and fourth minor
active positions, respectively; the four output signals for
the numerals 5, 6, 7 and 8, defining a second set of out-
puts, may be obtained using the second-major active po-
sition (Fig. 10C) along with the first, second, third and
fourth minor active positions, respectively; and the four
output signals for the two numerals 9, 0, and the two
functions "clear" and "back space”, defining a third set of
outputs, may be obtained using the third major active
position (Fig. 10C) along with the first, second, third and
fourth minor active positions, respectively.

[0039] Reference is now made to Fig. 11 showing an
illustrative view of one possible arrangement for the elec-
trical wiring of the multifunction key assembly 26 in ac-
cordance with the first embodiment that will enable the
multifunction key assembly 26 to provide the output sig-
nals mentioned above. The two major switches 40’, 40"
and the four first-minor switches 42’ (42'a, 42'b, 42'c,
42'd) are electrically connected to each other, with one
of the electrically conducting major leads 54 of each ma-
jor switch 40, 40" and one of the electrically conducting
minor leads 56 of each first-minor switch 40’ being elec-
trically common, and the other electrically conducting
major lead 54 of each major switch 40’, 40" and the other
electrically conducting minor lead 56 of each first-minor
switch 40’ being electrically common and grounded.
[0040] For illustrative purposes, the output signals for
the first, second, third and fourth minor active positions,
are denoted by (1), (1), (Ill) and (IV), respectively, and



11 EP 1920 450 B1 12

the output signals for the first and second-major active
positions are denoted by (1Xb) and (IXc), respectively.
With this notation, in accordance with the example given
above, the output signal for the numeral 1, from the first
set of outputs, is given symbolically by the combination
(IXb) + (1), that is, the first push knob 62’ is depressed,
so that the first-major switch 40’ is in an on-state, as
shown in Fig. 10B and the key cap 28 is in the first-minor
active position. Similarly, the output signal for the numer-
al 5, from the second set of outputs, is given symbolically
by the combination (IXc) + (1), that is, the second push
knob 62" is depressed, so that second-major switch 40"
is in an on-state, as shown in Fig. 10C and the key cap
28 is in the first-minor active position. In order to obtain
an output signal from the third set of output signals, both
major switches 40, 40" have to be in an on-state, that
is, both push knobs 62 have to be depressed, as shown
in Fig. 10D. For example the output signal for the numeral
9 is given symbolically by the combination (IXb) + (1Xc)
+ ().

[0041] In order to output other signals, such as letters
of the alphabet, the key cap 28 may be "double-clicked"
before it is displaced in the manner described above.
Alternatively, one or more of the auxiliary keys 36 may
be actuated. Therefore, a large amount of information
such as numerals, letters, symbols, functions, etc. can
be outputted from the multifunction key assembly 26.
[0042] Reference is now made to Fig. 12 showing an
illustrative view of one possible arrangement for the elec-
trical wiring of the multifunction key assembly 26 in ac-
cordance with the second embodiment that will enable
the multifunction key assembly 26 to provide the same
output signals as those obtained for the firstembodiment.
The two major switches 40’, 40", the four first-minor
switches 42’ (42’a,42'b, 42'c, 42'd ) and the four second-
minor switches 42" (42"a, 42"b, 42"c, 42"d ) are elec-
trically connected to each other, with one of the electri-
cally conducting major leads 54 of each major switch 40’,
40" and one of the electrically conducting minor leads
56 of each first-minor switch 42’ and each second-minor
switch 42" being electrically common, and the other elec-
trically conducting major lead 54 of each major switch
40’, 40" and the other electrically conducting minor lead
56 of each first-minor switch 40 and each second-minor
switch 42" being electrically common and grounded.
[0043] The twelve distinct output signals are obtained
from the multifunction key assembly 26 of the second
embodiment, by applying the same set of operations to
the key cap 28 as described for the first embodiment. For
example, the output signal for the numeral 1, from the
first set of outputs, is given symbolically by the combina-
tion (IXb) + (1), thatis, the first push knob 62’ is depressed,
so that the first-major switch 40’ is in an on-state, as
shown in Fig. 10B and the key cap 28 is in the first-minor
active position. As described above, the only difference
between the first and second embodiments being that in
the first embodiment, it is the rod 74 of the key cap 28
that applies force to the minor stem 50 of a particular
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first-minor switch 42’ to obtain a particular minor active
position of the key cap 28. Whereas, in the second em-
bodiment, it is the stem 46 of the first-major switch 40’
that applies force to the minor stem 50 of a particular
first-minor switch 42’ and the stem 46 of the second-
major switch 40" that applies force to the minor stem 50
of a particular second-minor switch 42" to obtain a par-
ticular minor active position of the key cap 28.

[0044] Although the present invention has been de-
scribed to a certain degree of particularity, it should be
understood that various alterations and modifications
could be made without departing from the scope of the
invention as hereinafter claimed. In particular, the
present invention has been described with reference to
a cellular telephone. However, it will be appreciated that
the present invention is also amenable to other like elec-
tronic devices.

Claims
1. A multifunction key assembly (26) comprising:

two major switches, a first-major switch (40’), a
second-major switch (40"), and four first-minor
switches (42'a,42’b, 42’c,42'd), all of the switch-
es being electrically connected to each other;
a single key cap (28) mechanically coupled to
the two major switches (40’, 40"), the single key
cap (28) being capable of selectively activating
any one of the four first-minor switches (42’a,
42'b, 42'c, 42'd) and of selectively activating the
two major switches (40’, 40") either separately
or simultaneously, together with any one of the
first-minor switches (42'a, 42'b, 42'c, 42'd),
whereby atotal of twelve possible distinct output
signals can be outputted from the multifunction
key assembly (26), four distinct output signals
being obtained when the first-major switch (40’)
is activated together with any one of the four
first-minor switches (42'a, 42'b, 42'c, 42'd), four
further distinct output signals being obtained
when the second-major switch (40") is activated
together with any one of the four first-minor
switches (42’a, 42’b, 42'c, 42'd), and four yet
further distinct output signals being obtained
when the first and second-major switches (40’,
40") are simultaneously activated together with
any one of the four first-minor switches (42'a,
42'b, 42'c, 42'd).

2. The multifunction key assembly (26) according to
claim 1, wherein the key cap (28) is activated by mov-
ing it from a major non-active position to a major
active position, the key cap being moveable from the
major non-active position to the major active position
by vertically depressing at least a portion of the key
cap (28), wherein in the major non-active position
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both major switches (40", 40") are in an electrically
off-state and wherein in a major active position at
least one of the major switches (40’, 40") is in an
electrically on-state, there being a total of three major
active positions, a first-major active position corre-
sponding to one of the major switches (40’, 40") be-
ing in an electrically on-state, a second-major active
position corresponding to the other one of the major
switches (40’, 40") being in an electrically on-state
and a third major active position corresponding to
the two major switches (40’, 40") being simultane-
ously in an electrically on-state.

The multifunction key assembly (26) according to
claim 2, wherein the key cap (28) is horizontally dis-
placeable in two mutually perpendicular directions
(L1, L2, H1, H2) to any one of four minor active po-
sitions.

The multifunction key assembly (26) according to
claim 3, wherein for each combination of a given mi-
nor active position and a particular major active po-
sition of the key cap (28), a specific distinct output
signal of the twelve possible distinct output signals
is outputted by the multifunction key assembly (26).

The multifunction key assembly (26) according to
claim 1, wherein each of the four first-minor switches
(42'a, 42'b, 42'c, 42’d) comprises a minor base (52)
and a minor stem (50) extending therefrom, each
major switch (40’, 40") comprises a major base (48)
and a major stem (46) extending therefrom and the
keycap (28) is coupled to the major stem (46) of each
major switch (40’, 40").

The multifunction key assembly (26) according to
claim 5, wherein the key cap (28) has a centrally
located rod (74) extending from a lower surface (60)
thereof and passing between the four first-minor
switches (42’a, 42’b, 42'c, 42'd), and a given minor
active position of the four minor active positions is
obtained by the rod (74) urging the minor stem (50)
a given first-minor switch of the four first-minor
switches towards its minor base (52) until its electri-
cal state is changed from an off-state to an on-state,
thereby activating the given first-minor switch.

The multifunction key assembly (26) according to
claim 6, further comprising a first guide member (44")
having two throughgoing guide grooves (68, 70) per-
pendicular to each other forming a cross-shaped ap-
erture (72), through which the rod (74) passes, the
first guide member (44’) being located between the
key cap (28) and the four first-minor switches.

The multifunction key assembly (26) according to
claim 5, further comprising four second-minor
switches (42"a, 42"b, 42"c, 42"d) electrically con-
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10.

11.

nected to each other and to all the other switches;
wherein the major stem (46) of the first-major switch
(40') passes between the four first-minor switches
(42'a, 42'b, 42'c, 42'd); the major stem (46) of the
second-major switch (40") passes between the four
second-minor switches (42"a, 42"b, 42"c, 42"d); the
key cap (28) is horizontally displaceable in two mu-
tually perpendicular directions (L1, L2, H1, H2) to
any on of four minor active positions; and wherein a
given minor active position of the four minor active
positions is obtained by the major stem (46) of the
first-major switch (40’) urging the minor stem (50) of
a given first-minor switch of the four first-minor
switches (42'a, 42'b, 42'c, 42'd) towards its minor
base (52) until its electrical state is changed from an
off-state to an on-state, thereby activating the given
first-minor switch, and by the major stem of the sec-
ond-major switch (40") urging the minor stem (50) of
a given second-minor switch of the four second-mi-
nor switches (42"a, 42"b, 42"c, 42"d) towards its mi-
nor base (52) until its electrical state is changed from
an off-state to an on-state, thereby activating the giv-
en second-minor switch.

The multifunction key assembly (26) according to
claim 8, further comprising exactly two guide mem-
bers (44’, 44"), each guide member having two
throughgoing guide grooves (68, 70) perpendicular
to each other forming a cross-shaped aperture (72),
wherein the major stem (46) of the first-major switch
(40’) passes through the cross shaped aperture (72)
of a first of the guide members (44’) and the major
stem (46) of the second-major switch (40") passes
through the cross shaped aperture (72) of a second
of the guide members (44"), the first guide member
being located between the key cap and the four first-
minor switches, and the second guide member being
located between the key cap and the four second-
minor switches.

The multifunction key assembly (26) according to
claim 1, wherein there are exactly two major switches
(40’, 40") that are electrically connected to each oth-
er.

A method for providing one of twelve distinct output
signals comprising the steps of:

(a) providing a multifunction key assembly (26)
comprising exactly two major switches (40’, 40")
and exactly four first-minor switches (42’a, 42’b,
42'c, 42'd) electrically connected to the two ma-
jor switches (40’, 40") and to each other and a
single key cap (28) mechanically coupled to the
two major switches (40, 40");

(b) vertically displacing the key cap (28) from a
major non-active position to a major active po-
sition by depressing at least a portion of the key
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cap (28), wherein in the major non-active posi-
tion both major switches (40’, 40") are in an elec-
trically off-state and wherein in an active position
at least one of the major switches (40’, 40") is
in an electrically on-state; and

(c) horizontally displacing the key cap (28) from
aminor non-active position to a minor active po-
sition by displacing the key cap in one of two
mutually perpendicular directions (L1, L2, H1,
H2) to one of four minor active positions, wherein
in the minor non-active position all four first-mi-
nor switches (42'a, 42'b, 42’c, 42’d) are in an
electrically off-state and wherein in a minor ac-
tive position one of the first-minor switches (42'a,
42'b, 42'c, 42'd) is in an electrically on-state,
thereby providing the one of the twelve distinct
output signals.

12. The method for providing one of twelve distinct out-

put signals according to claim 11, comprising the fur-
ther step of:

(d) providing exactly four second-minor switch-
es (42"a, 42"b, 42"c, 42"d) electrically connect-
ed to the two major switches (40, 40") and to
the four first-minor switches (42'a, 42'b, 42'c,
42'd), wherein in an minor active position one of
the second-minor switches (42'a, 42'b, 42'c,
42'd) is in an electrically on-state.

13. A cellular telephone (20) comprising:

a casing (22) having a plurality of surfaces (25,
37);

a display screen (24); and

a multifunction key assembly (26) comprising:
two major switches (407, 40") and four first-minor
switches (42'a, 42’b, 42'c, 42'd) electrically con-
nected to the two major switches (40’, 40") and
to each other;

a single key cap (28) mechanically coupled to
the two major switches (40’, 40"), the single key
cap (28) being capable of selectively activating
each one of the four first-minor switches (42'a,
42'b, 42'c, 42'd) and of selectively activating the
two major switches (40’, 40") either separately
or simultaneously, together with any one of the
first-minor switches (42'a, 42’b, 42’c, 42'd),
whereby atotal of twelve possible distinct output
signals can be outputted from the multifunction
key assembly (26).

Patentanspriiche

Multifunktionstastenanordnung (26) mit:

zwei Hauptschaltern, einem Ersthauptschalter

10

15

20

25

30

35

40

45

50

55

(40’), einem Zweithauptschalter (40"), und vier
Erstnebenschaltern (42'a, 42’b, 42'c, 42'd), wo-
bei alle Schalter miteinander elektrisch verbun-
den sind,;

einer einzelnen Tastenkappe (28), die mit den
beiden Hauptschaltern (40’, 40") mechanisch
gekoppelt ist, wobei die einzelne Tastenkappe
(28) in der Lage ist, einen der vier Erstneben-
schalter (42'a, 42'b, 42'c, 42'd) selektiv zu akti-
vieren und die beiden Hauptschalter (40, 40")
entweder zusammen mit irgendeinem der Erst-
nebenschalter (42'a, 42’b, 42'c, 42'd) getrennt
oder gleichzeitig selektiv zu aktivieren, wodurch
insgesamt zwolf maogliche unterschiedliche
Ausgangssignale von der Multifunktionstasten-
anordnung (26) ausgegeben werden kdnnen,
wobei vier unterschiedliche Ausgangssignale
erzeugt werden, wenn der Ersthauptschalter
(40") zusammen mit irgendeinem der vier Erst-
nebenschalter (42'a, 42'b, 42'c, 42'd) aktiviert
wird, weitere vier eindeutige Ausgangssignale
erzeugt werden, wenn der Zweithauptschalter
(40") zusammen mit irgendeinem der vier Erst-
nebenschalter (42'a, 42'b, 42'c, 42'd) aktiviert
wird, und noch vier weitere eindeutige Aus-
gangssignale erzeugt werden, wenn der Erst-
und Zweithauptschalter (40’, 40") zusammen
mit irgendeinem der vier Erstnebenschalter
(42'a, 42'b, 42'c, 42'd) gleichzeitig aktiviert wer-
den.

Multifunktionstastenanordnung (26) nach Anspruch
1, wobei die Tastenkappe (28) dadurch aktiviert
wird, dass sie aus einer nicht aktiven Hauptposition
in eine aktive Hauptposition bewegt wird, wobei die
Tastenkappe aus der nicht aktiven Hauptposition
durch vertikales Driicken zumindest eines Ab-
schnitts der Tastenkappe (28) in die aktive Haupt-
position bewegbar ist, wobei in der nicht aktiven
Hauptposition beide Hauptschalter (40°, 40") in ei-
nem elektrischen Aus-Zustand sind und wobei in ei-
ner aktiven Hauptposition zumindest einer der
Hauptschalter (40’, 40") in einem elektrischen Ein-
Zustand ist, wobei insgesamt drei aktive Hauptposi-
tionen vorhanden sind, wobei es einer ersten aktiven
Hauptposition gleichkommt, wenn einer der Haupt-
schalter (40, 40") in einem elektrischen Ein-Zustand
ist, einer zweiten aktiven Hauptposition gleich-
kommt, wenn der andere der Hauptschalter (40’,
40") in einem elektrischen Ein-Zustand ist, und einer
dritten aktiven Hauptposition gleichkommt, wenn die
beiden Hauptschalter (40’, 40") gleichzeitig in einem
elektrischen Ein-Zustand sind.

Multifunktionstastenanordnung (26) nach Anspruch
2, wobei die Tastenkappe (28) in zwei zueinander
senkrechten Richtungen (L1, L2, H1, H2) in irgend-
eine von vier aktiven Nebenpositionen horizontal
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verschiebbar ist.

Multifunktionstastenanordnung (26) nach Anspruch
3, wobei furr jede Kombination einer gegebenen ak-
tiven Nebenposition und einer bestimmten aktiven
Hauptposition der Tastenkappe (28) ein spezifi-
sches eindeutiges Ausgangssignal der zwdlf mogli-
chen eindeutigen Ausgangssignale durch die Multi-
funktionstastenanordnung (26) ausgegeben wird.

Multifunktionstastenanordnung (26) nach Anspruch
1, wobei jeder der vier Erstnebenschalter (42’a, 42’b,
42'c, 42'd) eine Nebenbasis (52) und einen sich von
dieser erstreckenden Nebenschaft (50) aufweist,
wobeijeder Hauptschalter (40, 40") eine Hauptbasis
(48) und einen sich von dieser erstreckenden Haupt-
schaft (46) aufweist, und wobei die Tastenkappe (28)
mit dem Hauptschaft (46) jedes Hauptschalters (40,
40") gekoppelt ist.

Multifunktionstastenanordnung (26) nach Anspruch
5, wobei die Tastenkappe (28) einen mittig angeord-
neten Stab (74) hat, der sich von seiner unteren Fl&-
che (60) erstreckt und zwischen den vier Erstneben-
schaltern (42'a, 42'b, 42'c, 42'd) hindurchreicht, und
eine gegebene aktive Nebenposition der vier aktiven
Nebenpositionen dadurch erreicht wird, dass der
Stab (74) den Nebenschaft (50) eines gegebenen
Erstnebenschalters der vier Erstnebenschalter in
Richtung seiner Nebenbasis (52) driickt, bis sein
elektrischer Zustand von einem Aus-Zustand in ei-
nen Ein-Zustand geandert wird, wodurch der gege-
bene Erstnebenschalter aktiviert wird.

Multifunktionstastenanordnung (26) nach Anspruch
6, ferner mit einem ersten Fuhrungsteil (44’) mit zwei
durchgehenden Fiihrungsnuten (68, 70), die senk-
recht zueinander sind und eine kreuzférmige Off-
nung (72) bilden, durch die der Stab (74) reicht, wo-
bei das erste Fuhrungsteil (44’) sich zwischen der
Tastenkappe (28) und den vier Erstnebenschaltern
befindet.

Multifunktionstastenanordnung (26) nach Anspruch
5, ferner mit vier Zweitnebenschaltem (42"a, 42"b,
42"c, 42"d), die miteinander und mit allen anderen
Schaltern elektrisch verbunden sind; wobei der
Hauptschaft (46) des Ersthauptschalters (40’) zwi-
schen den vier Erstnebenschaltern (42'a, 42'b, 42'c,
42'd) hindurchreicht; wobei der Hauptschaft (46) des
Zweithauptschalters (40") zwischen den vier Zweit-
nebenschaltern (42"a, 42"b, 42"c, 42"d) hindurch-
reicht; wobei die Tastenkappe (28) in zwei zueinan-
der senkrechten Richtungen (L1, L2, H1, H2) hori-
zontal in irgendeine der vier aktiven Nebenpositio-
nen verschiebbar ist; und wobei eine gegebene ak-
tive Nebenposition der vier aktiven Nebenpositionen
dadurch erreicht wird, dass der Hauptschaft (46)

10

15

20

25

30

35

40

45

50

55

10

EP 1920 450 B1

10.

11.

18

des Ersthauptschalters (40’) den Nebenschaft (50)
eines gegebenen Erstnebenschalters der vier Erst-
nebenschalter (42'a, 42’b, 42'c, 42'd) in Richtung
seiner Nebenbasis (52) driickt, bis sein elektrischer
Zustand von einem Aus-Zustand in einen Ein-Zu-
stand geéndert wird, wodurch der gegebene Erstne-
benschalter aktiviert wird, und dass der Hauptschaft
des Zweithauptschalters (40") den Nebenschaft (50)
eines gegebenen Zweitnebenschalters der vier
Zweitnebenschalter (42"a, 42"b, 42"c, 42"d) in Rich-
tung seiner Nebenbasis (52) driickt, bis sein elektri-
scher Zustand von einem Aus-Zustand in einen Ein-
Zustand geédndert wird, wodurch der gegebene
Zweitnebenschalter aktiviert wird.

Multifunktionstastenanordnung (26) nach Anspruch
8, ferner mit genau zwei Flhrungsteilen (44’, 44"),
wobei jedes Fihrungsteil zwei durchgehende Fih-
rungsnuten (68, 70) hat, die senkrecht zueinander
sind und eine kreuzférmige Offnung (72) bilden, wo-
bei der Hauptschaft (46) des Ersthauptschalters
(40") durch die kreuzformige Offnung (72) eines er-
sten der Fihrungsteile (44") hindurchreicht und der
Hauptschaft (46) des Zweithauptschalters (40")
durch die kreuzférmige Offnung (72) eines zweiten
der Fuhrungsteile (44") hindurchreicht, wobei das er-
ste Fuhrungsteil sich zwischen der Tastenkappe und
den vier Erstnebenschaltern befindet und das zweite
Flhrungsteil sich zwischen der Tastenkappe und
den vier Zweitnebenschaltem befindet.

Multifunktionstastenanordnung (26) nach Anspruch
1, wobei genau zwei Hauptschalter (40’, 40") vor-
handen sind, die miteinander elektrisch verbunden
sind.

Verfahren zur Bereitstellung eines der zwolf eindeu-
tigen Ausgangssignalen mit den folgenden Schrit-
ten:

(a) Bereitstellen einer Multifunktionstastenan-
ordnung (26) mit genau zwei Hauptschaltern
(40’, 40" und genau vier Erstnebenschaltern
(42'a, 42'b, 42'c, 42'd), die mit den beiden
Hauptschaltern (40’, 40") und miteinander elek-
trisch verbunden sind, und einer einzelnen Ta-
stenkappe (28), die mit den beiden Hauptschal-
tern (40, 40") mechanisch gekoppelt ist;

(b) vertikales Verschieben der Tastenkappe
(28) aus einer nicht aktiven Hauptpositionin eine
aktive Hauptposition durch Driicken zumindest
eines Abschnitts der Tastenkappe (28), wobei
in der nicht aktiven Hauptposition beide Haupt-
schalter (40, 40") in einem elektrischen Aus-Zu-
stand sind und wobei in einer aktiven Position
zumindest einer der Hauptschalter (40, 40") in
einem elektrischen Ein-Zustand ist; und

(c) horizontales Verschieben der Tastenkappe
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(28) aus einer nicht aktiven Nebenposition in ei-
ne aktive Nebenposition durch Verschieben der
Tastenkappe in einer von zwei zueinander senk-
rechten Richtungen (L1, L2, H1, H2) in eine der
vier aktiven Nebenpositionen, wobei in der nicht
aktiven Nebenposition alle vier Erstnebenschal-
ter (42'a, 42’b, 42'c, 42’d) in einem elektrischen
Aus-Zustand sind und wobei in einer aktiven Ne-
benposition einer der Erstnebenschalter (42'a,
42'b, 42'c, 42'd) in einem elektrischen Ein-Zu-
stand ist, wodurch das eine der zwolf eindeuti-
gen Ausgangssignale bereitgestellt wird.

12. Verfahren zur Bereitstellung eines der zwolf eindeu-

tigen Ausgangssignalen nach Anspruch 11, mitdem
weiteren Schritt:

(d) Bereitstellen von genau vier Zweitneben-
schaltern (42"a, 42"b, 42"c, 42"d), die mit den
beiden Hauptschaltern (40’, 40") und mit den
vier Erstnebenschaltern (42’a, 42’b, 42’c, 42'd)
elektrisch verbunden sind, wobei in einer akti-
ven Nebenposition einer der Zweitnebenschal-
ter(42"a,42"b, 42"c, 42"d) in einem elektrischen
Ein-Zustand ist.

13. Zellulares Telefon (20) mit:

einem Gehause (22) mit mehreren Flachen (25,
37);

einem Bildschirm (24); und

einer Multifunktionstastenanordnung (26) mit:
zwei Hauptschaltern (40’, 40") und vier Erstne-
benschaltern (42'a, 42’b, 42'c, 42'd), die mitden
beiden Hauptschaltern (40", 40") und miteinan-
der elektrisch verbunden sind;

einer einzelnen Tastenkappe (28), die mit den
beiden Hauptschaltern (40’, 40") mechanisch
gekoppelt ist, wobei die einzelne Tastenkappe
(28) in der Lage ist, jeden der vier Erstneben-
schalter (42'a, 42’b, 42'c, 42'd) selektiv zu akti-
vieren und die beiden Hauptschalter (40’, 40")
zusammen mit irgendeinem der Erstneben-
schalter (42'a, 42'h, 42'c, 42'd) entweder ge-
trennt oder gleichzeitig selektiv zu aktivieren,
wodurch insgesamt zwdlf mégliche eindeutige
Ausgangssignale von der Multifunktionstasten-
anordnung (26) ausgegeben werden kénnen.

Revendications

1.

Ensemble de touche multifonction (26) comprenant :

deux commutateurs principaux, un premier
commutateur principal (40’), un second commu-
tateur principal (40"), et quatre premiers com-
mutateurs secondaires (42’a, 42’b, 42’c, 42'd),
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tous les commutateurs étant connectés les uns
aux autres de maniere électrique ;

un seul dessus de touche (28) couplé de ma-
niére mécanique aux deux commutateurs prin-
cipaux (40’, 40"), le seul dessus de touche (28)
étant capable d’actionner de maniére sélective
n’importe lequel des quatre premiers commuta-
teurs secondaires (42'a,42'b, 42'c, 42'd) etd'ac-
tionner de maniére sélective les deux commu-
tateurs principaux (40’, 40") séparément ou si-
multanément, en méme temps que n’'importe le-
quel des premiers commutateurs secondaires
(42'a, 42'b, 42'c, 42'd), grace a quoi un total de
douze signaux de sortie distincts possibles peu-
vent étre délivrés en sortie & partir de 'ensemble
de touche multifonction (26), quatre signaux de
sortie distincts étant obtenus lorsque le premier
commutateur principal (40’) est actionné en mé-
me temps que n'importe lequel des quatre pre-
miers commutateurs secondaires (42'a, 42'b,
42'c, 42'd), quatre autres signaux de sortie dis-
tincts étant obtenus lorsque le second commu-
tateur principal (40") est actionné en méme
temps que n'importe lequel des quatre premiers
commutateurs secondaires (42'a, 42’b, 42'c,
42'd), et encore quatre autres signaux de sortie
distincts étant obtenus lorsque les premier et
second commutateurs principaux (40, 40") sont
actionnés simultanément en méme temps que
n’importe lequel des quatre premiers commuta-
teurs secondaires (42'a, 42’b, 42'c, 42'd).

Ensemble de touche multifonction (26) selon la re-
vendication 1, dans lequel le dessus de touche (28)
est activé en le déplagant depuis une position inac-
tive principale vers une position active principale, le
dessus de touche étant mobile a partir de la position
inactive principale vers la position active principale
en appuyant verticalement sur au moins une partie
du dessus de touche (28), dans lequel dans la posi-
tion inactive principale les deux commutateurs prin-
cipaux (40, 40") se trouvent dans un état non pas-
sant de maniére électrique, et dans lequel dans la
position active principale au moins I'un des commu-
tateurs principaux (40’, 40") se trouve dans un état
passant de maniére électrique, ce qui correspond a
un total de trois positions actives principales, une
premiére position active principale correspondant a
I'un des commutateurs principaux (40’, 40") qui se
trouve dans un état passant de maniere électrique,
une deuxieme position active principale correspon-
dantal'autre des commutateurs principaux (40, 40")
qui se trouve dans un état passant de maniére élec-
trique, et une troisiéme position active principale cor-
respondant aux deux commutateurs principaux (40’,
40") qui se trouvent simultanément dans un état pas-
sant de maniére électrique.
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Ensemble de touche multifonction (26) selon la re-
vendication 2, dans lequel le dessus de touche (28)
peut étre déplacé de maniére horizontale dans deux
directions mutuellement perpendiculaires (L1, L2,
H1, H2) vers n'importe laquelle des quatre positions
actives secondaires.

Ensemble de touche multifonction (26) selon la re-
vendication 3, dans lequel pour chaque combinaison
d’une position active secondaire donnée et d’'une po-
sition active principale particuliere du dessus de tou-
che (28), un signal de sortie distinct particulier parmi
les douze sighaux de sortie distincts possibles, est
délivré en sortie par I'ensemble de touche multifonc-
tion (26).

Ensemble de touche multifonction (26) selon la re-
vendication 1, dans lequel chacun des quatre pre-
miers commutateurs secondaires (42’'a, 42’'b, 42'c,
42'd) comprend une base secondaire (52) et une
tige secondaire (50) qui s’étend a partir de 1a, chaque
commutateur principal (40’, 40") comprend une base
principale (48) et une tige principale (46) qui s'étend
a partir de 13, et le dessus de touche (28) est relié a
la tige principale (46) de chaque commutateur prin-
cipal (40, 40").

Ensemble de touche multifonction (26) selon la re-
vendication 5, dans lequel le dessus de touche (28)
présente une tige située de maniéere centrale (74)
qui s'étend a partir d’'une surface inférieure de celui-
ci (60) et qui passe entre les quatre premiers com-
mutateurs secondaires (42'a, 42'b, 42'c, 42'd), et
une position active secondaire donnée parmi les
guatre positions actives secondaires est obtenue par
une poussée de la tige (74) sur la tige secondaire
(50) d’'un premier commutateur secondaire donné
parmi les quatre premiers commutateurs secondai-
res vers sa base secondaire (52) jusqu’a ce que son
état électrique change de I'état non passant vers
I'état passant, en actionnant de ce fait le premier
commutateur secondaire donné.

Ensemble de touche multifonction (26) selon la re-
vendication 6, comprenant en outre un premier élé-
ment de guidage (44’) qui présente deux rainures de
guidage traversantes (68, 70) perpendiculaires I'une
al'autre qui forment une ouverture en forme de croix
(72), a travers laquelle la tige (74) passe, le premier
élément de guidage (44’) étant situé entre le dessus
de touche (28) et les quatre premiers commutateurs
secondaires.

Ensemble de touche multifonction (26) selon la re-
vendication 5, comprenant en outre quatre seconds
commutateurs secondaires (42"a, 42"b, 42"c, 42"d)
connectés de maniére électrique les uns aux autres
et & tous les autres commutateurs ; dans lequel la

10

15

20

25

30

35

40

45

50

55

12

EP 1920 450 B1

10.

11.

22

tige principale (46) du premier commutateur princi-
pal (40’) passe entre les quatre premiers commuta-
teurs secondaires (42'a, 42'b, 42'c. 42'd) ; la tige
principale (46) du second commutateur principal
(40") passe entre les quatre seconds commutateurs
secondaires (42"a, 42"b, 42"c, 42"d) ; le dessus de
touche (28) peut étre déplacé de maniére horizontale
dans deux directions mutuellement perpendiculaires
(L1, L2, H1, H2) vers n'importe laquelle des quatre
positions actives secondaires ; et dans lequel une
position active secondaire donnée parmi les quatre
positions actives secondaires est obtenue par la
poussée de la tige principale (46) du premier com-
mutateur principal (40’) sur la tige secondaire (50)
d’un premier commutateur secondaire donné parmi
les quatre premiers commutateurs secondaires
(42'a, 42'b, 42'c, 42'd) vers sa base secondaire (52)
jusgu’a ce que son état électrique change d'un état
non passant vers un état passant, en actionnant de
ce fait le premier commutateur secondaire donné,
et par la poussée de la tige principale du second
commutateur principal (40") sur la tige secondaire
(50) d'un second commutateur secondaire donné
parmi les quatre seconds commutateurs secondai-
res (42"a, 42"b, 42"c, 42"d) vers sa base secondaire
(52) jusqu’a ce que son état électriqgue change d'un
état non passant vers un état passant, en actionnant
de ce fait le second commutateur secondaire donné.

Ensemble de touche multifonction (26) selon la re-
vendication 8, comprenant en outre exactement
deux éléments de guidage (44’, 44"), chaque élé-
ment de guidage présentant deux rainures de gui-
dage traversantes (68, 70) perpendiculaires l'une a
I'autre qui forment une ouverture en forme de croix
(72), dans lequel la tige principale (46) du premier
commutateur principal (40’) passe a travers I'ouver-
ture en forme de croix (72) d’'un premier des élé-
ments de guidage (44’), et la tige principale (46) du
second commutateur principal (40") passe a travers
I'ouverture en forme de croix (72) d'un second des
éléments de guidage (44"), le premier élément de
guidage étant situé entre le dessus de touche et les
quatre premiers commutateurs secondaires, et le
second élément de guidage étant situé entre le des-
sus de touche et les quatre seconds commutateurs
secondaires.

Ensemble de touche multifonction (26) selon la re-
vendication 1, dans lequel il y a exactement deux
commutateurs principaux (40’, 40") qui sont connec-
tés de maniére électrique I'un a l'autre.

Procédé destiné a fournir un signal parmi douze si-
gnaux de sortie distincts comprenant les étapes con-

sistant a :

(a) fournir un ensemble de touche multifonction
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(26) qui comprend exactement deux commuta-
teurs principaux (40’, 40") et exactement quatre
premiers commutateurs secondaires (42'a,
42'b, 42'c, 42'd) connectés de maniére électri-
que aux deux commutateurs principaux (40,
40") et les uns aux autres et un seul dessus de
touche (28) relié de maniére mécanique aux
deux commutateurs principaux (40, 40") ;

(b) déplacer de maniére verticale le dessus de
touche (28) a partir d’'une position inactive prin-
cipale vers une position active principale en ap-
puyant au moins sur une partie du dessus de
touche (28), danslequel dansla positioninactive
principale les deux commutateurs principaux
(40’, 40") se trouvent dans un état non passant
de maniéere électrique, et dans lequel dans une
position active au moins I'un des commutateurs
principaux (40’, 40") se trouve dans un état pas-
sant de maniére électrique ; et

(c) déplacer de maniére horizontale le dessus
de touche (28) a partir d’'une position inactive
secondaire vers une position active secondaire
en déplacant le dessus de touche dans I'une de
deux directions mutuellement perpendiculaires
(L1, L2, H1, H2) vers I'une des quatre positions
actives secondaires, dans lequel dans la posi-
tion inactive secondaire les quatre premiers
commutateurs secondaires (42'a, 42’b, 42'c,
42'd) se trouvent dans un état non passant de
maniére électrique, et dans lequel dans la posi-
tion active secondaire I'un des premiers com-
mutateurs secondaires (42'a, 42'b, 42'c, 42'd)
se trouve dans un état passant de maniére élec-
trigue, en fournissant de ce fait I'un des douze
sighaux de sortie distincts.
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deux commutateurs principaux (40’, 40") et qua-
tre premiers commutateurs secondaires (42'a,
42'b, 42'c, 42'd) connectés de maniére électri-
que aux deux commutateurs principaux (40,
40") et les uns aux autres ;

un seul dessus de touche (28) relié de maniere
mécanique aux deux commutateurs principaux
(40’, 40", le seul dessus de touche (28) étant
capable d’actionner de maniére sélective cha-
cun des quatre premiers commutateurs secon-
daires (42’a, 42'b, 42'c, 42'd), et d’actionner de
maniére sélective les deux commutateurs prin-
cipaux (40, 40") séparément ou simultanément,
en méme temps que n'importe lequel des pre-
miers commutateurs secondaires (42'a, 42'b,
42'c, 42'd), grace a quoi un total de douze si-
gnaux de sortie distincts possibles peuvent étre
délivrés en sortie a partir de I'ensemble de tou-
che multifonction (26).

12. Procédé destiné a fournir un signal parmi douze si-
gnaux de sortie distincts selon la revendication 11,
comprenant I'étape supplémentaire consistant a :

40
(d) fournir exactement quatre seconds commu-
tateurs secondaires (42"a, 42"b, 42"c, 42"d)
connectés de maniére électrique aux deux com-
mutateurs principaux (40’, 40") et aux quatre
premiers commutateurs secondaires (42'a, 45
42'b, 42'c, 42'd), dans lequel dans une position
active secondaire I'un des seconds commuta-
teurs secondaires (42"a, 42"b, 42"c, 42"d) se
trouve dans un état passant de maniere électri-
que. 50

13. Téléphone cellulaire (20) comprenant :

un bottier (22) qui présente une pluralité de sur-
faces (25, 37) ; 55
un écran d'affichage (24) ; et

un ensemble de touche multifonction (26) qui
comprend :

13
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