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Description

[0001] The present invention relates to a pushbutton
structure for electronic, electrical and/or mechanical ap-
plications.

[0002] There are certain known applications in which
the pushbutton, generally of moulded plastic, must not
allow water to infiltrate beyond a panel in which it is
mounted and behind which electrical, electronic and me-
chanical means may be present, the operation of which
can be prejudiced by such infiltration.

[0003] Various solutions have been devised to solve
the infiltration problem; in one of the most widespread,
rubbery material is used to mould a one-piece structure
representing both the pushbutton and a more or less
complicated apron part which acts as a gasket when the
one-piece structure has been mounted in the panel or
dashboard.

[0004] The described solution has however the draw-
back of difficult acceptability if the pushbutton has also
to have an aesthetic function. This is the case with push-
buttons for household electrical appliances such as re-
frigerators, washing machines, conventional or micro-
wave ovens etc. in which functionality (in the strict sense
of this term) must be associated with appearance, i.e.
with the aesthetics of the product in which the pushbut-
tons are important components.

[0005] DE 33 12 126 A describes a push button struc-
ture composed by a plurality of parts to ensure a water
tight mounting in a control panel.

[0006] DE 199 03 838 C describes a structure for a
pushbutton comprising a two pieces housing and a mov-
able cylindrical plunger inserted therein. The plunger of
the pushbutton can be linearly operated by a pressing
action against a spiral spring element. An elastomeric
material partis co-moulded with the plunger made ofther-
moplastic material to increase tightness between the
plunger and the housing when mounted on the panel.
[0007] The main object of the invention is to provide a
pushbutton structure which associates unexceptionable
functionality, especially in terms of its sealing, with a
pleasant appearance.

[0008] Anotherobjectof the presentinvention is to pro-
vide asimple, reliable and compact pushbutton structure.
[0009] These and further objects which will be appar-
ent from the detailed description given hereinafter are
attained by a pushbutton structure in accordance with
the teachings of the accompanying claims.

[0010] The invention will be more apparent from the
ensuing detailed description of preferred embodiments
thereof given by way of non-limiting example and illus-
trated in the accompanying drawings, in which:

Figure 1 is a schematic cross-section through a
pushbutton structure of the invention mounted in a
panel covering a compartment in which electronic
circuitry is present comprising a switch, for example
an electronic switch, to be controlled by the push-
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button;

Figure 2 is a section on the line II-Il of Figure 1;
Figure 3 is a longitudinal section through a variant
of the pushbutton structure of Figure 1;

Figures 4, 4A, 4B show respectively a plan view, a
section on the line A-A of Figure 4 and a section on
the line E-E of Figure 4A, of a double pushbutton
embodiment of the invention.

[0011] With referenceto Figures 1 and 2, the reference
numeral 1 indicates overall a conventional front panel
behind which a conventional electro-electronic circuit 2,
for example a printed circuit is situated, comprising a
schematically represented switch, for example an elec-
tronic switch 3, which is to be operated by a pushbutton
structure, indicated overall by 4.

[0012] The panel 1 presents an outer component, for
example decorative, and an inner component provided
with a seat 1A for snap-engaging the pushbutton struc-
ture 4, the operated part 4A of which emerges from holes
1B of the front panel 1.

[0013] The pushbutton structure 4 is co-injection
moulded or co-moulded from plastic material definable
as rigid (for example ABS) or from rubbery material (for
example thermoplastic rubber for injection moulding, par-
ticularly SEBS rubber obtained by polymerizing styrene
and ethylene-butylene blocks), with the result that the
structure is in one piece. In particular, the rigid plastic
component (indicated by parallel line hatching) compris-
es an apron 4B connected by a bridge 14 (Figure 1) to
the operated part 4A comprising a base flange 4C and
an axial finger 4D facing the switch 3 on which it is in-
tended to act. Rigid with the two connected plastic parts
4A and 4B comprising the pushbutton structure (as a
result of co-injection moulding or co-moulding all the
components of the structure) there is an elastic rubber
component 5 (for example of the aforesaid SEBS) indi-
cated by cross hatching and performing the triple function
of supporting the component 4A, 4B, of acting as a return
spring, and of acting as a seal to hence prevent access
of water to the circuit 2.

[0014] In detail, the elastic component comprises an
inner groove 5A into which there extends the flange 4C
of the part 4A. On three consecutive sides the elastic
component 5 comprises a groove 5B which is open up-
wards, i.e. towards the front panel 1. External to the
groove 5B the elastic component 5 comprises a sur-
rounding flange 5C provided with appendices 5D and 5E
for engagement with or in corresponding seats or pas-
sages 4E and 4F of the part 4B (as already stated this is
joined to the part 4A by the bridge 14). The flange 5C
presents, respectively facing upwards and outwards, an-
nular seal rims 5F and 5G, preferably of triangular sec-
tion, which are intended to cooperate - for sealing pur-
poses - with the seat 1A and with the front panel 1.
[0015] When the part 4A is pressed to operate the
switch 3, the elastic component flexes to then return, on
abandoning the part4A, into the position of Figure 1 with-
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out the seal being lost during these movements.

[0016] Atleast part of the rubbery material of the com-
ponent 5 is preferably chosen transparent or translucent
for areason which will be explained hereinafter. The rigid
plastic component, i.e. the component 4, has its operat-
ing finger off-centre (see Figure 2) and oppositely
presents a passage 10, which is occupied by transparent
rubbery material and is aligned with a light source 11 (for
example an LED) carried by the circuit 2.

[0017] To prevent light dispersion, the component 4
presents, aligned with the light source 11 and with the
passage 10, a light guide 12 in the form of a cylindrical
or frusto-conical appendix facing and surrounding said
source.

[0018] The movement of the component 4 (during its
operation and return) is substantially a rocking movement
(arrow Z) about the bridge 14 and the fourth side 13 (that
without the groove 5B) of the elastic component 5.
[0019] The example of Figure 3 is a simple variant of
the embodiment of Figures 1 and 2. In Figure 3 parts
equal or corresponding to those of Figures 1 and 2 are
indicated by the same reference numerals plus 100. The
difference lies in the fact that the passage 10 occupied
by the co-injected transparent or translucent rubbery
component is not provided. The rigid plastic part 104
(which corresponds to that of Figures 1 and 2) is in fact
solid, signifying that in this pushbutton structure, visibility
of the state of the static switch 3 of the relative circuit is
not required.

[0020] Figures 4, 4A and 4B show another embodi-
ment of the invention, providing a double pushbutton
structure in the sense that the user can act on two mem-
bers, each of which determines the passage of state of
a different switch (static or non-static). In these figures,
parts equal or corresponding to those of Figure 1 are
indicated by the same reference numerals plus 200.
[0021] In this embodiment the rubbery component
(again shown by cross hatching) indicated here by 205
is joined (by the effect of co-injection moulding or co-
moulding) to two separate pushbutton components 204a
and 204b both provided with an off-centre operating fin-
ger 204d (similar to the embodiments of Figures 2 and
3). Each of them can be operated independently of the
other.

[0022] Inthis embodiment, again similar to the embod-
iments of the preceding figures, there are two grooves
205G on three consecutive sides of the rubbery compo-
nent, in each pushbutton component 204a and 204b.
[0023] Between the pushbutton components 204a and
204b there extends for a short distance an appendix 20
of the rubbery component 205 (to prevent water infiltra-
tion into this region), the two pushbutton components
204a, 204b being joined in this region to the apron 204b
(in a manner similar to that indicated by 14 in Figure 2).
This region is indicated by K in Figure 4B. In a certain
sense this region, by virtue of its narrowness and a certain
intrinsic elasticity of the plastic material (ABS), can be
considered a hinging region (as is the region 14 of Figure
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2).

[0024] Although the illustrated embodiments have
been described in relation to the operation of an elec-
tronic switch, it is apparent that this is not to be taken as
a limitation on the field of application of the invention, it
being evident that the movement of the pushbutton com-
ponents (4, 104, 204a, 204b) can be transferred or trans-
mitted to other members, including mechanical, to acti-
vate or deactivate operational interventions of applianc-
es, machines and devices.

Claims

1. A pushbutton structure for electrical, electronic
and/or mechanical applications, to be mounted in a
panel or the like, comprising at least one pushbutton
component (4; 104; 204a, b) co-injection moulded
or co-moulded with an elastic rubber component (5;
205), which is hence connected in a liquid-tight man-
ner to said pushbutton structure and which presents
annular sealrims (5F, 5G) and grooves (205G) which
seal against the panel or the like (1) when the struc-
ture is mounted, the pushbutton component (4; 104;
204a, b) comprisinges a surrounding side wall (4B,
204B) suitable for its mounting in the panel or the
like (1), characterized in that the elastic rubber
component (5) supports said pushbutton component
(4A, 4B) and acts as a return spring.

2. A pushbutton structure as claimed in claim 1, where-
in two pushbutton components (204a, 204b) and a
common elastically deformable component are pro-
vided.

3. A pushbutton structure as claimed in one or more of
the preceding claims, wherein the pushbutton com-
ponent (4; 104; 2044, b) is of relatively rigid material,
preferably ABS, whereas the elastic rubber compo-
nent (5; 105; 205) is natural or synthetic rubber, pref-
erably a thermoplastic rubber obtained by polymer-
izing blocks of styrene and ethylenebutylene.

4. A pushbutton structure as claimed in claim 1 or in
claims 1 and one or more of the other preceding
claims, wherein the sealing parts (5F, G; 205F, G)
of the elastically deformable component (5; 105;
205) comprise at least one peripheral sealing rim
(5G; 205G) and at least one sealing rim (5F; 205F)
provided to cooperate with the mounting panel (1).

5. A pushbutton structure as claimed in one or more of
the preceding claims, wherein the material of the
elastically deformable component (5; 105; 205) is at
least partly transparent or translucent and extends
through the pushbutton component (4; 104; 204a, b).

6. A pushbutton structure as claimed in one or more of
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the preceding claims, wherein the pushbutton com-
ponent presents an operating finger (4D; 104D;
204D) integral therewith.

A pushbutton structure as claimed in claim 6, where-
in the operating finger (4D; 104D) is positioned off-
centre within the pushbutton component.

A pushbutton structure as claimed in one or more of
the preceding claims, wherein the pushbutton com-
ponent (4; 104; 204a, b) is hinge-connected (14; K)
to the surrounding side wall (4B; 204B).

A pushbutton structure as claimed in one or more of
the preceding claims, wherein the elastic rubber
component (5; 105; 205) presents along part of its
contour a groove (5G; 205G).

A pushbutton structure as claimed in claim 3, where-
in the two pushbutton components (204a, 204b)
present adjacent faces spaced-apart, into said
space there extending, and forming a seal, an ap-
pendix (20) of the elastically deformable component
(205).

Patentanspriiche

1.

Drucktasterstruktur fiir elektrische, elektronische
und/oder mechanische Anwendungen, die in eine
Platte oder dergleichen montiert werden kann und
mindestens eine Drucktasterkomponente (4, 104,
204a, b) umfasst, die mit einer elastischen Kau-
tschukkomponente (5, 205) zusammen spritzgegos-
sen oder geformt ist, welche somit in flissigkeits-
dichter Weise mit der Drucktasterstruktur verbunden
ist und ringférmige Dichtungsrander (5F, 5G) und
-rillen (205G) aufweist, welche zur Platte oder der-
gleichen (1) hin abdichten, wenn die Struktur mon-
tiert ist, wobei die Drucktasterkomponente (4, 104,
204a, b) eine umlaufende Seitenwand (4B, 204B)
umfasst, die dazu geeignet ist, in die Platte oder der-
gleichen (1) montiert zu werden, dadurch gekenn-
zeichnet, dass die elastische Kautschukkompo-
nente (5) die Drucktasterkomponente (4A, 4B) tragt
und als Riickstellfeder dient.

Drucktasterstruktur nach Anspruch 1, wobei zwei
Drucktasterkomponenten (204a, 204b) und eine ge-
meinsame elastisch verformbare Komponente be-
reitgestellt sind.

Drucktasterstruktur nach einem oder mehreren der
vorhergehenden Anspriiche, wobei die Drucktaster-
komponente (4, 104, 204a, b) aus relativ starrem
Material besteht, vorzugsweise ABS, wohingegen
die elastische Kautschukkomponente (5, 105, 205)
aus naturlichem oder synthetischem Kautschuk be-
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10.

steht, vorzugsweise aus einem thermoplastischen
Kautschuk, der durch Polymerisieren von Styrol-und
Ethylenbutylen-Blocken erzielt wird.

Drucktasterstruktur nach Anspruch 1 oder nach An-
spruch 1 und einem oder mehreren der anderen vor-
hergehenden Anspriiche, wobei die Dichtungsteile
(5F, G, 205F, G) der elastisch verformbaren Kom-
ponente (5, 105, 205) mindestens einen Umfangs-
dichtungsrand (5G, 205G) und mindestens einen
Dichtungsrand (5F, 205F) umfassen, die fir das Zu-
sammenwirken mit der Montageplatte (1) bereitge-
stellt sind.

Drucktasterstruktur nach einem oder mehreren der
vorhergehenden Anspriiche, wobei das Material der
elastisch verformbaren Komponente (5, 105, 205)
zumindest teilweise durchsichtig oder durchschei-
nend ist und sich durch die Drucktasterkomponente
(4, 104, 2044, b) erstreckt.

Drucktasterstruktur nach einem oder mehreren der
vorhergehenden Anspriiche, wobei die Drucktaster-
komponente einen Bedienungsfinger (4D, 104D,
204D) aufweist, der einstiickig mit dieser gebildet ist.

Drucktasterstruktur nach Anspruch 6, wobei der Be-
dienungsfinger (4D, 104D) in der Drucktasterkom-
ponenten auRerhalb der Mitte angeordnet ist.

Drucktasterstruktur nach einem oder mehreren der
vorhergehenden Anspriiche, wobei die Drucktaster-
komponente (4, 104, 204a, b) mit der umlaufenden
Seitenwand (4B, 204B) gelenkig verbunden (14, K)
ist.

Drucktasterstruktur nach einem oder mehreren der
vorhergehenden Anspriiche, wobei die elastische
Kautschukkomponente (5, 105, 205) entlang eines
Teils ihrer Kontur eine Rille (5G, 205G) aufweist.

Drucktasterstruktur nach Anspruch 3, wobei die zwei
Drucktasterkomponenten (204a, 204b) benachbarte
Flachen aufweisen, die beabstandet sind, wobeisich
in den Zwischenraum ein Fortsatz (20) der elastisch
verformbaren Komponente (205) erstreckt und eine
Dichtung bildet.

Revendications

Structure de bouton poussoir pour des applications
électriques, électroniques et/ou mécaniques, desti-
née a étre montée dans un panneau ou analogue,
comprenant au moins un composant de bouton
poussoir (4 ; 104 ; 204a, b) co-moulé par injection
ou co-moulé avec un composant de caoutchouc
élastique (5 ; 205), qui est doncraccordé de maniere
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étanche aux liquides a ladite structure de bouton
poussoir et qui présente des pourtours d’étanchéité
annulaires (5F, 5G) et des rainures (205G) qui réa-
lisent une étanchéité contre le panneau ou analogue
(1) lorsque la structure est montée, le composant de
bouton poussoir (4 ; 104 ; 204a, b) comprenant une
paroi latérale d’encerclement (4B, 204B) appropriée
pour son montage dans le panneau ou analogue (1),
caractérisé en ce que le composant de caoutchouc
élastique (5) supporte ledit composant de bouton
poussoir (4A, 4B) et sert de ressort de rappel.

Structure de bouton poussoir selon la revendication
1, dans laquelle deux composants de bouton pous-
soir (204a, 204b) et un composant élastiquement
déformable commun sont prévus.

Structure de bouton poussoir selon une ou plusieurs
des revendications précédentes, dans laquelle le
composant de bouton poussoir (4 ; 104 ; 204a, b)
est de matériau relativement rigide, de préférence
ABS, alors que le composant de caoutchouc élasti-
que (5; 105; 205) est du caoutchouc naturel ou
synthétique, de préférence un caoutchouc thermo-
plastique obtenu en polymérisant des blocs de sty-
rene et d’éthyléne-butyléne.

Structure de bouton poussoir selon la revendication
1 ou selon la revendication 1 et une ou plusieurs des
autres revendications précédentes, dans laquelle
les parties d’étanchéité (5F, G ; 205F, G) du com-
posant élastiquement déformable (5; 105; 205)
comprennent au moins un pourtour d’étanchéité pé-
riphérique (5G; 205G) et au moins un pourtour
d’étanchéité (5F ; 205F) prévu pour coopérer avec
le panneau de montage (1).

Structure de bouton poussoir selon une ou plusieurs
des revendications précédentes, dans laquelle le
matériau du composant élastiquement déformable
(5 ;105 ; 205) estau moins partiellement transparent
ou translucide et s’étend a travers le composant de
bouton poussoir (4 ; 104 ; 204a, b).

Structure de bouton poussoir selon une ou plusieurs
des revendications précédentes, dans laquelle le
composant de bouton poussoir présente un doigt
d’actionnement (4D ;104D ; 204D) formé d’'une seu-
le piéce avec celui-ci.

Structure de bouton poussoir selon la revendication
6, dans laquelle le doigt d’actionnement (4D ; 104D)
est positionné de fagon excentrée a lintérieur du
composant de bouton poussoir.

Structure de bouton poussoir selon une ou plusieurs
des revendications précédentes, dans laquelle le
composant de bouton poussoir (4 ; 104 ; 204a, b)
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10.

est raccordé par articulation (14 ; K) a la paroi laté-
rale d’encerclement (4B ; 204B).

Structure de bouton poussoir selon une ou plusieurs
des revendications précédentes, dans laquelle le
composant de caoutchouc élastique (5 ; 105 ; 205)
présente, le long d’'une partie de son contour, une
rainure (5G ; 205G).

Structure de bouton poussoir selon la revendication
3, dans laquelle les deux composants de bouton
poussoir (204a, 204b) présentent des faces adja-
centes espacées 'une de I'autre, un appendice (20)
du composant élastiquement déformable (205)
s’étendant dans ledit espace, et formant un dispositif
d’étanchéité.
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