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Description

Field of the Invention

[0001] The invention relates to a switch system, and
more particularly to a switch system having a button travel
limit feature, which may be used to protect an electrical
switch assembly.

Background

[0002] Manually actuated switches have been used in
a variety of applications ranging from automotive vehicles
to computer keyboards. Because of the repetitious use
of electrical switches, durability is an important charac-
teristic of a well designed switch. A malfunctioning switch
can prevent effective use of an entire device.
[0003] It is generally desirable for electrical switch as-
semblies to be capable of low cost of production as well
as to be aesthetically and tactilely pleasing. Cost is often
a function of the quantity of parts, quality of materials,
and configuration of components. The goals of low cost
and improved durability are often in tension.
[0004] Various switch system designs have been de-
veloped in an effort to improve durability and reliability of
switch assemblies.
[0005] Some traditional switch assemblies use a
plunger element to compress a conductive elastomeric
dome which in turn completes an electrical circuit. The
plunger may include a downwardly extending limiting
mechanism to prevent overloading of the elastomeric
domes or electrical circuit.
[0006] Japanese patent document with publication
number JP S59 82927 U describes a switch system ac-
cording to the preamble of claim 1. There remains a need
for switch assemblies suitable for more applications that
are more durable, more effective in sealing out moisture
and debris, have a lower manufacturing cost, and have
more desirable aesthetic and tactile characteristics.

Summary

[0007] The present disclosure provides for a switch
system according to claim 1, which includes inter alia a
housing having an opening, a circuit board assembly po-
sitioned in the housing, an electrical switch assembly
connected to the circuit board, a user-activatable button
positioned in the opening of the housing and a button
travel limit feature. The user-activatable button is mova-
ble between an activating and non-activating position and
includes an activation surface capable of contacting the
electrical switch assembly. The button travel limit feature
is positioned to inhibit motion of the activation surface of
the user-activatable button towards the electrical switch
assembly when the electrical switch assembly is activat-
ed.
[0008] Exemplarily, the switch system may include a
housing having an opening, a circuit board assembly po-

sitioned in the housing, an electrical switch assembly
connected to the circuit board, a user-activatable button
positioned in the opening of the housing and a button
travel limit feature. The user-activatable button is mova-
ble between an activating and non-activating position and
includes an activation surface capable of contacting the
electrical switch assembly. The button travel limit feature
does not completely surround either a portion of the elec-
trical switch assembly or a portion of the user-activatable
button.
[0009] Exemplarily, the switch system may include a
housing having an opening, a circuit board assembly po-
sitioned in the housing, an electrical switch assembly
connected to the circuit board, a user-activatable button
positioned in the opening of the housing and a button
travel limit feature. The user-activatable button includes
an activation member and a flexible membrane connect-
ing the activation member to the housing such that the
user-activatable button is movable between an activating
and non-activating position.

Brief Description of the Drawings

[0010] The disclosure may be more completely under-
stood in consideration of the following detailed descrip-
tion of various embodiments of the disclosure in connec-
tion with the accompanying drawings, in which:

FIG. 1 is an exploded perspective view of a switch
system having a button travel limit feature.
FIGS. 2 and 3 are sectional views of a switch system
in a non-activating and activating position, respec-
tively, having a button travel limit feature and a flex-
ible membrane connecting a user-activatable button
to the housing.
FIG. 4 is a top sectional view of a switch system
having a button travel limit feature projecting out-
wardly from the housing in the direction of activation.
FIG. 5 is a sectional view of a switch system having
a button travel limit feature fixed to the circuit board
assembly.
FIGS. 6A through 6D provide schematic front views
of a various embodiments of the button travel limit
feature.
FIG. 7 provides a perspective view of an assembled
PTT control box, in which exemplary embodiments
of the present disclosure can be implemented, with
cables and hearing protection.

[0011] The figures are not necessarily to scale. Like
numbers used in the figures refer to like components.
However, it will be understood that the use of a number
to refer to a component in a given figure is not intended
to limit the component in another figure labeled with the
same number.
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Detailed Description

[0012] In the following description, reference is made
to the accompanying drawings that form a part hereof,
and in which are shown by way of illustrating several
specific embodiments. It is to be understood that other
embodiments are contemplated and may be made with-
out departing from the scope of the present claims. The
following detailed description, therefore, is not to be taken
in a limiting sense.
[0013] All scientific and technical terms used herein
have meanings commonly used in the art unless other-
wise specified. The definitions provided herein are to fa-
cilitate understanding of certain terms used frequently
herein and are not meant to limit the scope of the present
disclosure.
[0014] Unless otherwise indicated, all numbers ex-
pressing feature sizes, amounts, and physical properties
used in the specification and claims are to be understood
as being modified in all instances by the term "about."
Accordingly, unless indicated to the contrary, the numer-
ical parameters set forth in the foregoing specification
and attached claims are approximations that can vary
depending upon the desired properties sought to be ob-
tained by those skilled in the art utilizing the teachings
disclosed herein.
[0015] The recitation of numerical ranges by endpoints
includes all numbers subsumed within that range (e.g. 1
to 5 includes 1, 1.5, 2, 2.75, 3, 3.80, 4, and 5) and any
range within that range.
[0016] As used in this specification and the appended
claims, the singular forms "a", "an", and "the" encompass
embodiments having plural referents, unless the content
clearly dictates otherwise. As used in this specification
and the appended claims, the term "or" is generally em-
ployed in its sense including "and/or" unless the content
clearly dictates otherwise.
[0017] The present disclosure provides for a switch
system that may be used to limit force transferred to a
circuit board mounted switch. The switch system, in ac-
cordance with one embodiment, includes a housing, a
circuit board assembly positioned in the housing, an elec-
trical switch assembly connected to the circuit board, and
a user-activatable button positioned in an opening of the
housing. The user-activatable button is movable be-
tween an activating and non-activating position and in-
cludes an activation surface capable of contacting the
electrical switch assembly. The switch system further in-
cludes a button travel limit feature positioned to inhibit
motion of the activation surface of the user-activatable
button towards the electrical switch assembly when the
electrical switch assembly is activated.
[0018] The button travel limit feature by itself provides
sufficient rigidity to limit excessive force from being trans-
ferred to the electrical switch assembly. Figure 1 illus-
trates a switch system 1 including a housing 2 having an
opening 3, a circuit board assembly 4, electrical switch
assemblies 5a, 5b, 5c, and 5d, user-activatable buttons

6a (not shown), 6b, 6c, and 6d, and button travel limit
features 7a, 7b, 7c, and 7d. In this particular example,
the switch system is implemented in a Push-to-Talk
(PTT) control box.
[0019] The housing functions to enclose the switch as-
sembly and any other elements associated with a device
the switch assembly is used with, such as a PTT control
box shown as an example in Figure 1. The housing is
intended to house the switch assembly, circuit board,
and, in some embodiments, other suitable contents. Pref-
erably, the housing is also intended to protect the switch
assembly, circuit board, and, in some embodiments, oth-
er suitable contents, from damage associated with mois-
ture, debris, shock, or other cause.
[0020] The housing may be made of any suitable
number of portions or parts. In the embodiment illustrated
in Figure 1, the housing includes a first portion 8 and
second portion 9. The second portion 9, configured as a
cover, is adapted for fastening to the first portion 8, con-
figured as an enclosure for receiving the circuit board
assembly 4 and other components included in a PTT
control box, for example. Referring to Figure 2, the first
portion 8 of the housing, configured as an enclosure, may
contain one or more registration features 23, such as
plastic posts, or other features to facilitate positioning of
the circuit board assembly 4 inside the housing 2. The
circuit board assembly 4 may be fastened into the first
portion 8 of the housing using one or more mechanical
fasteners, such as a screw 24, for example, cooperating
with a corresponding feature 25 of the housing, one or
more plastic snap-fits integrated into the first portion 8 of
the housing, or other means. Similarly, the first portion 8
may be fastened to the second portion 9 by means of
one or more mechanical fasteners, such as screws co-
operating with features of the housing, plastic snap-fits
integrated into the first and second portions of the hous-
ing, or other means. Alternatively, the first portion 8 and
second portion 9 may be fastened with adhesive suitable
for use with the materials of the housing.
[0021] Preferably, the first portion 8 and second portion
9 are adapted to form a seal to prevent substantial mois-
ture and debris from entering the housing 2. A seal can
be achieved by the cooperation of features of the first
portion 8 with features of the second portion 9. For ex-
ample, the seal may be formed by contact between a
flange 12 on the second portion 9 of the housing and a
corresponding surface on the first portion 8 of the housing
such that moisture and debris are substantially prevented
from entering the housing. In an alternative exemplary
embodiment, a gasket may be positioned between the
flange 12 and a corresponding surface on the first portion
8 of the housing. In another alternative exemplary em-
bodiment, adhesive may be deposited between corre-
sponding surfaces on the first portion 8 of the housing
and second portion 9 of the housing to form a seal. Al-
ternatively, a seal may be provided by other suitable
means.
[0022] The housing 2 can be made from a variety of
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suitable materials. In an exemplary embodiment, the
housing 2 is made of polycarbonate. Other exemplary
materials include plastics and metals having sufficient
rigidity and durability to house the contents of the device.
The housing can be manufactured using a variety of suit-
able methods for the selected material. For example, in-
jection molding techniques can be used to manufacture
some embodiments. In some exemplary embodiments,
one or more button travel limit features may be formed
integrally with at least a portion of the housing, e.g., the
second housing portion 9. Other techniques, such as
casting, machining or forging may also be used.
[0023] The user-activatable buttons 6a through 6d and
button travel limit features 7a through 7d may be posi-
tioned on the housing 3, and electrical switch assemblies
5a through 5d may be positioned on circuit board assem-
bly 4, such that they are substantially aligned when the
switch system 1 is assembled, as illustrated in Figures 1
through 3. The first portion 8 of the housing may include
one or more registration features 23 such as plastic posts
and/or other features associated with corresponding fea-
tures on the circuit board such as openings 26, depres-
sions, tabs, or the like, for properly positioning and se-
curing the circuit board assembly in the housing. One or
more electrical switch assemblies 5a, 5b, 5c, or 5d may
be activated when sufficient force is applied to one or
more respective user-activatable buttons 6a, 6b, 6c, or
6d in the direction of activation 22.
[0024] Figure 2 provides a perspective sectional view
of one embodiment of a switch system in the non-acti-
vating position wherein the user-activatable button 6 is
suspended in the opening 3 by a flexible membrane 21.
The flexible membrane 21 exhibits sufficient elasticity
such that the user-activatable button 6 can travel relative
to the housing in order to activate the electrical switch
assembly 5, as illustrated in Figure 3. In an exemplary
embodiment, the flexible membrane 21 has a thickness
less than that of the user-activatable button 6 and thus
exhibits flexibility greater than the user-activatable button
6 even if the flexible membrane 21 and user-activatable
button 6 are made of identical materials.
[0025] When force is applied to the user-activatable
button 6 in the direction of activation 22, for example, by
a user’s finger, the flexible membrane 21 elastically de-
forms allowing the activation surface 10 to come in con-
tact with a plunger 28 or other activation means of the
electrical switch assembly 5, as illustrated in Figure 3.
When the plunger 28, for example, of the electrical switch
assembly 5 is displaced beyond a specified point, the
electrical switch assembly 5 is activated and the function
associated with the button is initiated. When the force is
removed, the flexible membrane 21, user-activatable
button 6, and plunger 28 or other activation means of the
electrical switch assembly 5 return to the non-activating
position.
[0026] In some exemplary embodiments, the flexible
membrane 21 includes or is made of silicone rubber,
while the user-activatable button 6 is made of a different

material. In other exemplary embodiments, both the flex-
ible membrane 21 and user-activatable button 6 are
made of or include silicone rubber. Alternatively, the flex-
ible membrane 21 and user-activatable button 6 can be
made of any durable and flexible material including but
not limited to thermoplastic rubbers or thermoplastic poly-
urethanes or a combination thereof.
[0027] In one embodiment, the flexible membrane 21
and user-activatable button 6 completely cover the open-
ing 3 of the housing 2. In another embodiment, the flexible
membrane 21 and user-activatable button 6 may cover
only a portion of the opening 3 of the housing 2. The
flexible membrane 21 and user-activatable button 6 may
be substantially air and fluid impermeable so as to at
least partially, or, preferably, completely, seal the open-
ing 3 and prevent moisture and debris from entering the
housing 2.
[0028] The flexible membrane 21 can be joined to the
housing 2 in several suitable ways such as by using ad-
hesive deposited between the periphery of the flexible
membrane 21 and the corresponding surface of the hous-
ing 2. In alternative exemplary embodiments, the flexible
membrane 21 can be joined to the housing 2 by overmo-
lding, solvent welding, or other suitable methods. Alter-
natively, the flexible membrane 21 and user-activatable
button 6 positioned in the opening 3 can be manufactured
as features of the housing 2 during the injection molding
process, for example. This could be achieved by varying
the thickness of the housing such that a flexible mem-
brane 21 and user-activatable button 6 result in the hous-
ing 2. In such exemplary embodiments, the term "open-
ing" refers to the area of the housing 2 that is occupied
by the flexible membrane 21 and the user-activatable
button 6.
[0029] With further reference to Figures 2 and 3, a but-
ton travel limit feature 7 is positioned to inhibit motion of
an activation surface 10 of the user-activatable button 6
towards the electrical switch assembly 5 when the elec-
trical switch assembly 5 is activated. By doing so, the
electrical switch assembly 5 is protected from force in
excess of a predetermined value the electrical switch is
designed to tolerate. In addition to protecting the electri-
cal switch assembly 5 and the electrical connections be-
tween the electrical switch assembly 5 and the circuit
board assembly 4, the button travel limit feature 7 of the
present disclosure protects the integrity of the mechan-
ical connections joining the electrical switch assembly 5
to the circuit board assembly 4.
[0030] In an exemplary embodiment illustrated in Fig-
ure 1, and shown in isolation in Figure 6A, one or more
of button travel limit features 7a, 7b, 7c, or 7d, or 27 have
at least a portion that protrudes from a portion of the
housing in a direction generally orthogonal to a plane
created by the circuit board assembly. However, in other
exemplary embodiments, the button travel limit feature
7 may have portions that protrude from a portion of the
housing in a direction that is parallel to a plane created
by the circuit board assembly, a direction that crosses a
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plane created by the circuit board assembly, or a com-
bination thereof.
[0031] Figure 1 illustrates button travel limit features
7a, 7b, 7c, and 7d associated with electrical switch as-
semblies 5a, 5b, 5c, and 5d, respectively. One or more
of the button travel limit features 7a, 7b, 7c, or 7d may
have a generally planar shape, for example, including a
first major surface 16 and a second major surface 17,
separated by a thickness 15 and having a width 18 and
a height 19. In some exemplary embodiments, the first
major surface 16 and second major surface 17 may be
planar surfaces, which, in some exemplary embodiments
are generally parallel to each other. One or more of the
button travel limit features 7a, 7b, 7c, or 7d may have a
depression 14 or other recess that a portion of electrical
switch assembly 5a, 5b, 5c, or 5d or user-activatable but-
ton 6a, 6b, 6c, or 6d may travel between, through, over,
or under. The depression or recess may have or include
any suitable shape, such as the shape of a U, a section
of a circle, a rectangle, any other suitable shape or a
combination thereof.
[0032] In one embodiment, the button travel limit fea-
ture 7 has a shape such that the button travel limit feature
does not completely surround either a portion of the elec-
trical switch assembly 5 or the user-activatable button 6.
That is, the button travel feature does not completely en-
circle, for example, a plunger 28 of an electrical switch
assembly 5 as shown in Figure 2. In this exemplary em-
bodiment, the button travel limit feature 7 exhibits a gen-
erally rectangular outline (optionally, with one or more
rounded corners) and a generally u-shaped depression
or recess to accommodate a plunger 28 of the electrical
switch assembly, for example, or a portion of the user-
activatable button. Such a shape facilitates quick and
easy assembly.
[0033] The dimensions of the button travel limit feature
7 can be varied to meet the specifications of a particular
application. In an exemplary embodiment, the width and
height of the button travel limit feature 7 is of the same
order of magnitude as the dimensions of the user-acti-
vatable button 6 such that motion of an activation surface
10 of the user-activatable button 6 towards the electrical
switch assembly 5 is inhibited when the electrical switch
assembly 5 is activated. The ratio of the thickness of the
button travel limit feature 7 to the width of the button travel
limit feature 7 may be less than 1:1, is preferably less
than 1:2, and is more preferably less than 1:4. In an ex-
emplary embodiment, the button travel limit feature has
a width between approximately 6 and 25 mm, a height
between approximately 6 and 25 mm and a thickness
between approximately 1 and 6 mm.
[0034] During assembly, as illustrated in Figure 1, the
circuit board assembly 4 is first positioned and fastened
in the first portion 8 of the housing configured as an en-
closure. The shape of the one or more button travel limit
features according to the present disclosure allows the
second portion 9 of the housing, configured as a cover,
to simply be positioned and fastened to the first portion

8 of the housing. In this exemplary embodiment, one or
more button travel limit features 7a, 7b, 7c or 7d are dis-
posed on the second portion 9 of the housing 2. Thus,
when the first and second housing portions 8 and 9 are
assembled, the button travel limit feature(s) will be prop-
erly interposed between the user-activatable button(s)
and the electrical switch assembly(ies) without additional
and difficult assembly steps associated with, for example,
placing a portion of the electrical switch assembly or the
user-activatable button through a completely encircled
opening in the button travel limit feature. In particular, the
plungers 28 of the switch assembly(ies) 5a through 5d,
for example, may be accommodated in the recess(es)
14 of the button travel limit features 7a through 7d.
[0035] Figures 6B through 6D provide additional em-
bodiments of a button travel limit feature that does not
completely surround either a portion of the electrical
switch assembly 5 or a portion of the user-activatable
button 6. The button travel limit feature may be of any
shape having one or more curved edges, straight edges
or a combination thereof that inhibit motion of an activa-
tion surface 10 of the user-activatable button 6 towards
the electrical switch assembly 5 when the electrical
switch assembly 5 is activated. For example, the button
travel limit feature may be shaped as a rectangle or mul-
tiple rectangles protruding from a portion or portions of
the housing as illustrated in Figures 6B, and 6C. The
presence of a depression or other recess as described
above may be unnecessary for the button travel limit fea-
ture to function as desired in some embodiments. Alter-
natively, the button travel limit feature may be of a curved
shape or any combination of shapes having curved or
straight edges, one exemplary shape of which is provided
in Figure 6A. In another embodiment, the button travel
limit feature may consist of one or more posts extending
from a portion of the housing, as illustrated by Figure 6D,
exhibiting a rectangular or cylindrical shape or any com-
bination of straight or curved edges.
[0036] In another embodiment, the button travel limit
feature 7’ can include a portion 7’x that projects outward
from a portion of the housing 2 in the direction of activation
22 of the electrical switch assembly 5, as illustrated in
Figure 4, in addition to a portion 7’y that projects across
the direction of activation 22 of the electrical switch as-
sembly 5. Alternatively, the button travel limit feature
7" may be fixed to the circuit board assembly 4 as illus-
trated in Figure 5. In these embodiments, the button travel
limit features 7’ and 7" function in a manner as described
above but may be preferred for manufacturing consider-
ations, to facilitate the arrangement of various compo-
nents of a PTT control box, for example, in the housing
2, or for other considerations.
[0037] In the embodiment shown in Figures 2 and 3,
the button travel limit feature 7 serves multiple purposes.
In addition to protecting the electrical switch assembly 5
from excessive force, the button travel limit feature 7 pro-
tects the flexible membrane 21 of the user-activatable
button from excessive deformation. Plastic deformation
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of the flexible membrane 21 can result in the inability to
return the button to the non-activating position. Further,
to the extent that the flexible membrane 21 tears or oth-
erwise breaks, the flexible membrane 21 may no longer
seal the housing from moisture and debris and may have
diminished aesthetic qualities.
[0038] The button travel limit feature 7 can be manu-
factured with a portion of the housing 2 as a single part.
Alternatively, the button travel limit feature 7 can be man-
ufactured separately and fastened to a portion of the
housing 2 using suitable adhesive or mechanical fasten-
ers such as screws or plastic snap-fit fasteners.
[0039] The button travel limit feature 7 can be made
from a variety of suitable materials. In an exemplary em-
bodiment, the button-travel limit feature 7 is made of the
same or different material as the housing 2 and may be
made of polycarbonate, for example. Alternatively, other
materials may be used. In other exemplary embodi-
ments, the button travel limit feature 7 and the housing
2 may be made of or include different materials. Suitable
materials preferably provide sufficient rigidity to limit ex-
cessive force otherwise transferred to the electrical
switch assembly 5 when the user-activatable button 6 is
intentionally or accidentally pressed.
[0040] To provide extra support and protection from
excessive force, a support feature 11 may optionally be
provided (shown in Figure 1). The exemplary support fea-
ture 11 protrudes from the button travel limit feature 7
and is fixed to the housing 2, providing additional stability
to the button travel limit feature 7. In an exemplary em-
bodiment, the support feature may be shaped as a truss
or triangular protrusion extending between a portion of
one or more of button travel limit features 7a, 7b, 7c, or
7d and a portion of the housing 2, as illustrated in Figure 1.
[0041] Figure 7 illustrates an exemplary implementa-
tion of the switch system of the present disclosure. A
switch system as shown and described in connection with
Figures 1 through 5, may be implemented in a PTT con-
trol box 71 connected to hearing protection 72, such as
a pair of ear plugs, and a radio 73 by a cable 74, for
example. In particular, an exemplary switch system (not
shown) may be disposed in the housing of the PTT control
box 71. The durability of the switch system(s) according
to the present disclosure allows a user to reliably activate
various functions of the PTT control box by pressing the
user-activatable buttons 75.
[0042] In addition to the aforementioned benefits of in-
dividual features of the switch system, the switch system
of the present disclosure includes several benefits unad-
dressed by traditional switch assemblies. The switch sys-
tem of the present disclosure is comprised of relatively
few parts, limiting the cost of production. Further, the
switch system of the present disclosure protects not only
components of the electrical switch, but also the mechan-
ical and electrical connections between the electrical
switch assembly and the circuit board assembly. The us-
er-activatable button preferably suspended by a flexible
membrane is adapted for desirable aesthetic and tactile

characteristics and is preferably manufactured and as-
sembled to provide a seal against moisture and debris.
The button travel limit feature of the present disclosure
serves also to protect the functionality of the user-acti-
vatable button both in activating the electrical switch as-
sembly and in sealing the housing from moisture and
debris.
[0043] The switch system has now been described with
reference to several embodiments thereof. It will be ap-
parent to those skilled in the art that many changes can
be made without departing from the scope of the inven-
tion. Thus, it should be understood that this disclosure
presents the invention by way of representation and not
limitation. It should further be understood that the indi-
vidual features described above are contemplated to
function in any combination and with many types of de-
vices. The different features have merely been grouped
together to provide clarity.

Claims

1. A switch system (1) comprising:

a) a housing (2) comprising an opening (3),
b) a circuit board assembly (4) positioned in the
housing (3),
c) an electrical switch assembly (5a, 5b, 5c, 5d)
connected to the circuit board (4),
d) a user-activatable button (6a, 6b, 6c, 6d) po-
sitioned in the opening (3) of the housing (2) and
movable between an activating and non-activat-
ing position wherein the button (6a, 6b, 6c, 6d)
comprises an activation surface (10) capable of
contacting the electrical switch assembly (5a,
5b, 5c, 5d), characterized in
e) a button travel limit feature (7a, 7b, 7c, 7d),
wherein the button travel limit feature (7a, 7b,
7c, 7d) is positioned to inhibit motion of the ac-
tivation surface (10) of the user-activatable but-
ton (6a, 6b, 6c, 6d) towards the electrical switch
assembly (5a, 5b, 5c, 5d) after the activation sur-
face contacts (10) the electrical switch assembly
(5a, 5b, 5c, 5d), wherein the button travel limit
feature (7a, 7b, 7c, 7d) by itself provides suffi-
cient rigidity to limit excessive force from being
transferred to the electrical switch assembly (5a,
5b, 5c, 5d).

2. The switch system (1) of claim 1, wherein the housing
(2) comprises at least first and second portions (8,
9), wherein the first portion (8) comprises an enclo-
sure and the second portion (9) is adapted to be fas-
tened to the first portion (8).

3. The switch system (1) of claim 2, wherein the button
travel limit feature (7a, 7b, 7c, 7d) is fixed to the sec-
ond portion (9) of the housing (2).
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4. The switch system (1) of claim 1, wherein the button
travel limit feature (7a, 7b, 7c, 7d) projects from a
portion of the housing (2) in a direction generally or-
thogonal to a plane created by the circuit board as-
sembly (4).

5. The switch system (1) of claim 1, wherein the button
travel limit feature (7a, 7b, 7c, 7d) is interposed be-
tween the user-activatable button (6a, 6b, 6c, 6d)
and the electrical switch assembly (5a, 5b, 5c, 5d).

6. The switch system (1) of claim 1, wherein the direc-
tion of activation of the electrical switch assembly
(5a, 5b, 5c, 5d) is along the circuit board assembly
(4).

7. The switch system (1) of claim 1, wherein a portion
of the button travel limit feature (7a, 7b, 7c, 7d)
projects from a portion of the housing (2) in the di-
rection of activation of the electrical switch assembly
(5a, 5b, 5c, 5d).

8. The switch system (1) of claim 1, wherein the button
over-travel limit feature (7a, 7b, 7c, 7d) is fixed to the
circuit board assembly (4).

Patentansprüche

1. Schaltsystem (1), Folgendes umfassend:

a) ein Gehäuse (2), umfassend eine Öffnung (3),
b) eine im Gehäuse (3) positionierte Leiterplat-
tenanordnung (4),
c) eine mit der Leiterplatte (4) verbundene elek-
trische Schaltanordnung (5a, 5b, 5c, 5d),
d) ein vom Benutzer aktivierbares Schaltele-
ment (6a, 6b, 6c, 6d), das in der Öffnung (3) des
Gehäuses (2) und bewegbar zwischen einer ak-
tivierenden und einer nicht aktivierenden Posi-
tion positioniert ist, wobei das Schaltelement
(6a, 6b, 6c, 6d) eine Aktivierungsfläche (10) um-
fasst, die die elektrische Schaltanordnung (5a,
5b, 5c, 5d) kontaktieren kann, gekennzeichnet
durch
e) ein Begrenzungsmerkmal der Schalterbewe-
gung (7a, 7b, 7c, 7d), wobei das Begrenzungs-
merkmal der Schalterbewegung (7a, 7b, 7c, 7d)
derartig positioniert ist, dass die Bewegung der
Aktivierungsfläche (10) des vom Benutzer akti-
vierbaren Schaltelements (6a, 6b, 6c, 6d) in
Richtung auf die elektrische Schaltanordnung
(5a, 5b, 5c, 5d) verhindert wird, nachdem die
Aktivierungsfläche (10) die elektrische Schalta-
nordnung (5a, 5b, 5c, 5d) kontaktiert, wobei das
Begrenzungsmerkmal der Schalterbewegung
(7a, 7b, 7c, 7d) allein ausreichende Starrheit be-
reitstellt, um übermäßige Kraft bei der Übertra-

gung zur elektrischen Schaltanordnung (5a, 5b,
5c, 5d) zu begrenzen.

2. Schaltsystem (1) nach Anspruch 1, wobei das Ge-
häuse (2) mindestens erste und zweite Abschnitte
(8, 9) umfasst, wobei der erste Abschnitt (8) eine
Umhüllung umfasst, und der zweite Abschnitt (9) zur
Befestigung am ersten Abschnitt (8) eingerichtet ist.

3. Schaltsystem (1) nach Anspruch 2, wobei das Be-
grenzungsmerkmal der Schalterbewegung (7a, 7b,
7c, 7d) am zweiten Abschnitt (9) des Gehäuses (2)
befestigt ist.

4. Schaltsystem (1) nach Anspruch 1, wobei das Be-
grenzungsmerkmal der Schalterbewegung (7a, 7b,
7c, 7d) aus einem Abschnitt des Gehäuses (2) in
einer Richtung herausragt, die generell senkrecht zu
einer durch die Leiterplattenanordnung (4) erzeugte
Ebene verläuft.

5. Schaltsystem (1) nach Anspruch 1, wobei das Be-
grenzungsmerkmal der Schalterbewegung (7a, 7b,
7c, 7d) zwischen dem vom Benutzer aktivierbaren
Schaltelement (6a, 6b, 6c, 6d) und der elektrischen
Schaltanordnung (5a, 5b, 5c, 5d) eingefügt ist.

6. Schaltsystem (1) nach Anspruch 1, wobei die Akti-
vierungsrichtung der elektrischen Schaltanordnung
(5a, 5b, 5c, 5d) entlang der Leiterplattenanordnung
(4) verläuft.

7. Schaltsystem (1) nach Anspruch 1, wobei ein Teil
des Begrenzungsmerkmals der Schalterbewegung
(7a, 7b, 7c, 7d) aus einem Abschnitt des Gehäuses
(2) in der Aktivierungsrichtung der elektrischen
Schaltanordnung (5a, 5b, 5c, 5d) herausragt.

8. Schaltsystem (1) nach Anspruch 1, wobei das Be-
grenzungsmerkmal der Schalterbewegung (7a, 7b,
7c, 7d) an der Leiterplattenanordnung (4) befestigt
ist.

Revendications

1. Système d’interrupteur (1) comprenant :

a) un logement (2) comprenant une ouverture
(3),
b) un ensemble carte de circuit (4) positionné
dans le logement (3),
c) un ensemble interrupteur électrique (5a, 5b,
5c, 5d) connecté à la carte de circuit (4),
d) un bouton (6a, 6b, 6c, 6d) activable par l’uti-
lisateur positionné dans l’ouverture (3) du loge-
ment (2) et mobile entre une position d’activation
et de non-activation, dans lequel le bouton (6a,
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6b, 6c, 6d) comprend une surface d’activation
(10) susceptible de mise en contact avec l’en-
semble interrupteur électrique (5a, 5b, 5c, 5d),
caractérisé par
e) un dispositif de fin de course de bouton (7a,
7b, 7c, 7d), dans lequel le dispositif de fin de
course de bouton (7a, 7b, 7c, 7d) est positionné
pour inhiber le mouvement de la surface d’acti-
vation (10) du bouton (6a, 6b, 6c, 6d) activable
par l’utilisateur en direction de l’ensemble inter-
rupteur électrique (5a, 5b, 5c, 5d) après que la
surface d’activation (10) vient en contact avec
l’ensemble interrupteur électrique (5a, 5b, 5c,
5d), dans lequel le dispositif de fin de course de
bouton (7a, 7b, 7c, 7d) en lui-même fournit une
rigidité suffisante pour limiter le transfert d’une
force excessive vers l’ensemble interrupteur
électrique (5a, 5b, 5c, 5d).

2. Système d’interrupteur (1) selon la revendication 1,
dans lequel le logement (2) comprend au moins des
première et deuxième parties (8, 9), dans lequel la
première partie (8) comprend une enceinte et la
deuxième partie (9) est conçue pour être fixée à la
première partie (8).

3. Système d’interrupteur (1) selon la revendication 2,
dans lequel le dispositif de fin de course de bouton
(7a, 7b, 7c, 7d) est fixé à la deuxième partie (9) du
logement (2).

4. Système d’interrupteur (1) selon la revendication 1,
dans lequel le dispositif de fin de course de bouton
(7a, 7b, 7c, 7d) fait saillie à partir d’une partie du
logement (2) dans une direction généralement or-
thogonale à un plan créé par l’ensemble carte de
circuit (4).

5. Système d’interrupteur (1) selon la revendication 1,
dans lequel le dispositif de fin de course de bouton
(7a, 7b, 7c, 7d) est intercalé entre le bouton (6a, 6b,
6c, 6d) activable par l’utilisateur et l’ensemble inter-
rupteur électrique (5a, 5b, 5c, 5d).

6. Système d’interrupteur (1) selon la revendication 1,
dans lequel la direction d’activation de l’ensemble
interrupteur électrique (5a, 5b, 5c, 5d) est le long de
l’ensemble carte de circuit (4).

7. Système d’interrupteur (1) selon la revendication 1,
dans lequel une partie du dispositif de fin de course
de bouton (7a, 7b, 7c, 7d) fait saillie à partir d’une
partie du logement (2) dans la direction d’activation
de l’ensemble interrupteur électrique (5a, 5b, 5c, 5d).

8. Système d’interrupteur (1) selon la revendication 1,
dans lequel le dispositif de fin de course de bouton
(7a, 7b, 7c, 7d) est fixé à l’ensemble carte de circuit

(4).
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