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(57) ABSTRACT

An earcup assembly 11 for a headset 10 comprising a
housing having a first side adapted to engage the head of a
user when in use and a second side opposite thereto. A recess
provided in the second side of the housing receives and
stores a battery. A battery door 14 is arranged to slidably
engage the second side of the housing such that the battery
door 14 may be moved between a first, open position in
which the recess is accessible to a user and a second, closed
position in which the recess is covered by the battery door
14. Preferably, the earcup assembly 11 includes active noise
reduction circuitry. One or a pair of such earcup assemblies
11 may be arranged to form a headset 10, wherein the
assemblies 11 are coupled to a headband 12 via yokes 13.
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Figure 2a
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Figure 3a
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Figure 2b

Figure 3b
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BATTERY DOOR

FIELD OF THE INVENTION

[0001] The present invention relates to an earcup assembly
for a headset and a headset incorporating such an assembly.
More particularly, the invention relates to a battery door for
an earcup assembly. The invention may be applied to both
ear muffs or hearing protectors and headphones, especially
to those provided with active noise reduction functionality.

BACKGROUND

[0002] Active noise reduction has been developed for use
in ear muffs and headphones. Active noise reduction
involves sensing background noise and playing a copy of the
background noise substantially simultaneously to the origi-
nal background noise. The copy of the noise is rotated to be
1800 out of phase with respect to the original background
noise so that, when combined, the two signals destructively
interfere. Ideally, the two signals cancel each other out.
Incorporation of active noise reduction in headsets requires
the addition of a power supply, which must be built in, or
electrically coupled to, the headset. To maintain the portable
nature of headsets, some prior art arrangements have
included a battery compartment in an earcup of the headset.

[0003] United States patent application Publication No.
2005/0213774 discloses one such arrangement for a noise
reducing headset. The headset has a pair of earcups, each
earcup being attached to a corresponding yoke assembly.
One of the earcups is provided with a battery door that may
be opened to allow insertion and removal of a battery from
a recess in the earcup. To prevent a battery from inadvert-
ently falling from the recess in the earcup, the battery door
is positioned so as to be covered by the yoke assembly when
the headset is worn by a user, thereby blocking the battery
door from opening. Whilst headsets configured according to
the aforementioned publication may perform the generally
desired function of active noise reduction, they are not
without shortfalls. For example, the yoke may obstruct
access to the battery door and/or obstruct access to the
battery compartment after the battery door has been opened,
thereby making it awkward for a user to replace a battery.
Additionally, users must remove such headsets and place
them in a particular configuration to be able to access the
battery, which may be difficult in particular environments
where it is not possible to place the headset down, for
example, on a table. Also, where the battery door is not
properly closed by a user, movement of the earcup in the
yoke may be restricted and may ultimately lead to damaging
of the door and/or the yoke.

SUMMARY OF THE INVENTION

[0004] 1t is an object of the invention to provide an
improved earcup assembly for a headset, preferably an
active noise reducing headset.

[0005] Alternatively, is an object of the invention to pro-
vide an improved headset, preferably an improved active
noise reducing headset.

[0006] Alternatively, it is an object to at least provide the
public with a useful choice.

[0007] According to a first aspect of the invention, there is
provided an earcup assembly for a headset. The earcup
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assembly comprises a housing having a first side adapted to
engage the head of a user when in use and a second side
opposite thereto. A recess is provided in the second side of
the housing for receiving and storing a battery. A battery
door is also provided, together with means for slidably
engaging the battery door with the second side of the
housing. The means for slidably engaging is adapted to
enable positioning of the battery door in a first, open position
in which the recess is accessible to a user and a second,
closed position in which the recess is covered by the battery
door.

[0008] Preferably, the earcup assembly includes means for
actively reducing background noise.

[0009] Preferably, the earcup assembly includes means for
selectively retaining the battery door in the second, closed
position to prevent unintentional escape of a battery from the
recess.

[0010] Additionally or alternatively, means may be pro-
vided for selectively retaining the battery door in the first,
open position to provide for easier removal and insertion of
batteries into the recess.

[0011] Preferably, the first side of the housing is substan-
tially planar and the means for slidably engaging the battery
door is adapted to slide the battery door in a plane substan-
tially parallel to the first side of the housing.

[0012] Preferably, the means for slidably engaging the
battery door is adapted to rotatably slide the battery door
across the surface of the second side of the housing.

[0013] Additionally or alternatively, the means for slid-
ably engaging the battery door may be adapted to linearly
slide the battery door across the surface of the second side
of the housing.

[0014] Preferably, the battery door is adapted to cover
substantially the entire second side of the housing when in
the second, closed position, but may alternatively be dimen-
sioned to cover only a portion of the second side of the
housing, said portion including at least a portion of the
recess. As a further alternative, the battery door may be
proportioned to protrude over one or more edges of the
second side of the housing when in the closed position. Such
embodiments may enable a user to more easily initiate
sliding of the battery door over the surface of the second side
of the housing.

[0015] Preferably, the earcup assembly includes a loud
speaker located inside the housing.

[0016] According to a second aspect, there is provided a
headset including a first earcup assembly, the first earcup
assembly being in accordance with an earcup assembly of
the first aspect.

[0017] Preferably, the headset includes a headband
coupled to a first yoke assembly and means for coupling the
first earcup assembly to the first yoke assembly.

[0018] Preferably, the headset includes a second earcup
assembly, a second yoke assembly coupled to the headband
and means for coupling the second earcup assembly to the
second yoke assembly. The second earcup assembly may be
configured in accordance with the first aspect of the inven-
tion. Alternatively, the second earcup assembly may omit
one or more features of the first earcup assembly. In par-
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ticular, a recess for a battery and or a battery door may be
omitted from the second earcup assembly. In this case,
where power is required to be supplied to both earcup
assemblies (such as in most applications of active noise
reduction), means are preferably provided for electrically
coupling circuitry in the first earcup assembly to circuitry in
the second earcup assembly. This electrical coupling may be
effected by way of a conductor provided or formed in the
headband of the headset.

[0019] The positioning of the battery door on the second
side of the housing, away from the yoke, may help to reduce
obstruction of the door by the yoke and also the likelihood
of damage being caused to the door by the yoke (or vice
versa) when the battery door is open, particularly in embodi-
ments in which means are provided to limit the extent of
rotation of an earcup assembly in a respective yoke assem-
bly. This arrangement of the battery door may also enable
access by a user to the recess via the battery door when the
headset is being worn. Such embodiments may enable a user
to more easily change batteries because it is not necessary to
hold the headset at the same time as performing the other
functions of opening the battery door and holding the
batteries.

[0020] Further aspects of the invention, which should be
considered in all its novel aspects, will become apparent to
those skilled in the art upon reading the following descrip-
tion which provides at least one example of a practical
application of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] One or more embodiments of the invention will be
described below by way of example only and without
intending to be limiting with reference to the following
drawings, in which:

[0022] FIG. 1 is a perspective view of a headset;

[0023] FIGS. 2a and 2b are views of one earcup of the
headset of FIG. 1, in more detail, in a first configuration; and

[0024] FIGS. 3a and 3b are corresponding views of the
earcup of FIGS. 24 and 25 in a second configuration.

[0025] FIGS. 3¢ and 3D are exploded views of the earcup
of FIGS. 2a, 2b, 3a and 3b showing an embodiment of the
means for slidably engaging the battery door with the
earcup.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0026] Referring to FIG. 1, a headset is shown generally
referenced 10 and including earcups 11 linked by headband
12 via yokes 13. Alternative configurations of headsets will
be known to one of skill in the art and the present invention
is not intended to be limited to the particular configuration
shown. The invention may be readily applied to alternative
headset configurations without invention, including those in
which only a single earcup is utilised. Moreover, headsets
are defined as including both headphones and ear protectors
or muffs and the term is not to be unduly limited. In the case
of headphones, the earcup 11 or earcups 11 may include
speakers for providing sound, such as music, to a user and
may be coupled to a signal source via appropriate, known
wired or wireless technology.
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[0027] One or both of the earcups 11 may be provided with
circuitry (not shown) for active noise reduction. Those
skilled in the art would readily be able to select and
configure circuitry for performing active noise reduction and
only details of the circuitry that impact on the present
invention are included herein to avoid ambiguity as to the
scope of the invention. Active noise reduction circuitry
senses background noise (i.e., noise external to the earcups
when the headset is worn by a user) and generates a 180°
phase shifted replica thereof. The replica of the background
noise has an amplitude substantially the same as or propor-
tional to the original background noise but its polarity is
reversed. By generating the replica substantially concur-
rently to the original background noise, the two waveforms
destructively interfere, thereby reducing the effects of back-
ground noise on the user.

[0028] Active noise reduction circuitry requires a power
source to operate. According to embodiments of the present
invention, one or both of the earcups 11 may be provided
with a battery compartment 21 (see FIGS. 24 and 25) that is
covered by a battery door 14. The battery door 14 allows
access to the battery compartment 21 at times when batteries
need to be inserted or removed. At other times, the battery
door 14 may be closed to protect the battery 22 (see FIGS.
2a and 2b) and any internal circuitry accessible via the
battery compartment 21. In particular embodiments, the
battery door 14 may be used to effect electrical connection.

[0029] If only one of the earcups 11 is provided with a
battery compartment 21 (which is beneficial in reducing the
overall weight of the headset), electrical coupling means
(not shown) may be provided between the earcups 11. The
electrical coupling means may be provided, at least in part,
by a suitable conductor formed in or attached to the head-
band 12.

[0030] The present invention is not limited to the inclusion
of a battery door for an earcup having active noise reduction
circuitry. The skilled man will be aware of other situations
in which a power supply is required in a headset and it is
intended these be covered by the present invention. For
example, the invention may be applied to wireless headsets
that do not include active noise reduction circuitry.

[0031] FIGS. 24, 2b, 3a and 3b illustrate one of the
earcups 11 of FIG. 1 in greater detail. It should be noted that
only one of the earcups of FIG. 1 may be provided with a
battery compartment. In such embodiments where the head-
set includes two earcups, the earcups are preferably electri-
cally coupled if power is required in both earcups, such as
in the application of active noise reduction for most situa-
tions.

[0032] FIGS. 2a and 2b show the battery door 14 in a first,
open position in which the battery compartment 21 may be
accessed to allow for removal and/or insertion of a battery
22. FIGS. 3a and 35 show the battery door 14 in a second,
closed position in which access to the battery compartment
21 is blocked. The battery door 14 is moveable between the
two positions by rotatably sliding the battery door 14
through an arc over an outer surface of the housing of the
earcup 11. In alternative embodiments, the battery door 14
may be arranged to slide in a substantially straight line
across the outer surface of the housing. The invention also
covers embodiments in which a combination of linear and
rotational movement is used to transition the battery door 14
between first and second positions.



US 2008/0069391 Al

[0033] The earcup 11 is configured with a first surface
adapted to engage the head of a user when in use. For
comfort, and to provide an acoustic seal of some measure
between the earcup 11 and the user’s head, padding may be
provided around the edge of the first surface. In some
embodiments, the earcup 11 houses a loud speaker that is
used, for example, to play music to a user. In alternative
embodiments, the earcup 11 may house passive noise reduc-
tion means, where the earcup 11 is used for ear protection.
Instead of or in addition to the loud speaker or the passive
noise reduction means, the earcup 11 may house active noise
reduction circuitry.

[0034] The earcup 11 has a second, outer surface, opposite
to the first surface, that may be substantially planar, domed
or of some other configuration dependent on the desired
appearance. The battery door 14 may form at least a portion
of the second, outer surface. Preferably, the entire second,
outer surface is formed by the battery door 14.

[0035] The means for slidably engaging is preferably
arranged so that the battery door 14 may be moved in a plane
substantially parallel to the first surface of the earcup 11. In
such embodiments, through particular design of the means
for slidably engaging (e.g. allowing for linear sliding move-
ment of the door downwards when the headset is worn, away
from the portion of the yoke coupled to the headband) and/or
by provision of means (such as a mechanical stop) for
limiting the extent of rotation of the earcup 11 in the yoke
13, the battery door 14 may be opened when the headset 10
is worn without any impingement on the motion of the
battery door 14 caused by other portions of the headset.
Furthermore, such a configuration results in a minimal risk
of a portion of the user being hit by or impinging on
movement of the door as it is opened when the headset 10
is worn.

[0036] FIGS. 3¢ and 3d are exploded views of the earcup
11 showing a preferred arrangement of the means for
slidably engaging. Referring to FIG. 3¢, earcup 11 includes
a circular snap ring 23 and detent spring 24. Referring to
FIG. 3d, battery door 14 includes snaps 26, rail 27 and detent
pockets 28.

[0037] To assemble the earcup 11, the battery door 14 is
pushed into contact with the earcup 11 so that the snaps 26
engage the circular snap ring 23 by means of a snap fit. The
particular configuration shown in FIGS. 3¢ and 3d provides
for rotational sliding movement. It would be readily appar-
ent as to how this arrangement may be adapted to provide
linear sliding movement. Furthermore, the invention is not
limited to the type of configuration shown, which is merely
by way of example, and may be readily adapted to arrive at
alternative manners in which to couple the battery door 14
to the earcup 11 whilst allowing for sliding movement as
would be apparent to one skilled in the art.

[0038] When the battery door 14 is rotated between the
first and second positions, detent spring 24 slides along the
inside of rail 27. When the door 14 is either fully open or
closed, the detent spring engages one or other of the detent
pockets 28, thereby locking the door 14 in place. Locking
the door 14 in the open position can assist a user in replacing
a battery by avoiding the need to hold the door 14 open as
the battery is removed/inserted. Rail 27 may further serve to
ensure that the battery 22 is held firmly in the battery
compartment 21 when the door 14 is in the closed position.
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[0039] The invention departs from previous designs of
headsets requiring a battery to be stored in one or both
earcups by providing easy access to the battery compartment
and without attempting to hide the battery compartment
behind the yoke.

[0040] Application of the invention is not limited to head-
sets and the inventive aspects of the battery door configu-
ration may be applied to other articles, such as a remote
control, without inventive activity. It should further be noted
that various changes and modifications to the presently
preferred embodiments described herein will be apparent to
those skilled in the art. Such changes and modifications may
be made without departing from the spirit and scope of the
present invention and without diminishing its attendant
advantages. It is therefore, intended that such changes and
modifications be included within the present invention.

1. An earcup assembly for a headset, the earcup assembly
comprising:

a housing having a first side adapted to engage the head
of a user when in use and a second side opposite
thereto;

a recess in the second side of the housing for receiving
and storing a battery;

a battery door; and

means for slidably engaging the battery door with the
second side of the housing, the means for slidably
engaging being adapted to enable positioning of the
battery door in a first, open position in which the recess
is accessible to a user and a second, closed position in
which the recess is covered by the battery door.

2. The earcup assembly of claim 1, further comprising
means for actively reducing background noise.

3. The earcup assembly of claim 1, further comprising
means for selectively retaining the battery door in the
second, closed position.

4. The earcup assembly of claim 1, further comprising
means for selectively retaining the battery door in the first,
open position.

5. The earcup assembly of claim 1, wherein the first side
of the housing is substantially planar and the means for
slidably engaging the battery door is adapted to slide the
battery door in a plane substantially parallel to the first side
of the housing.

6. The earcup assembly of claim 1, wherein the means for
slidably engaging the battery door is adapted to rotatably
slide the battery door.

7. The earcup assembly of claim 1, wherein the means for
slidably engaging the battery door is adapted to linearly slide
the battery door.

8. The earcup assembly of claim 1, wherein the means for
slidably engaging the battery door is adapted to slide the
battery door across the surface of the second side of the
housing.

9. The earcup assembly of claim 1, wherein the battery
door is adapted to cover at least a portion of the second side
of the housing when in the second, closed position.

10. The earcup assembly of claim 1, wherein said at least
a portion of the second side of the housing comprises at least
a portion of the recess.
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11. The earcup assembly of claim 1, wherein the battery
door is adapted to cover substantially the entire second side
of the housing when in the second, closed position.

12. The earcup assembly of claim 1, wherein at least a
portion of the battery door protrudes over at least one edge
of'the second side of the housing when the battery door is in
the second, closed position.

13. The earcup assembly of claim 1, further comprising a
loud speaker located inside the housing.

14. A headset comprising a first earcup assembly accord-
ing to claim 1.

15. The headset of claim 14, further comprising a second
earcup assembly.

16. The headset of claim 14, further comprising a second
earcup assembly comprising means for actively reducing
background noise.

Mar. 20, 2008

17. The headset of any one of claim 14, further compris-
ing a headband, wherein the first earcup assembly is coupled
thereto.

18. The headset of claim 17, wherein the first earcup
assembly is coupled to the headband via a first yoke assem-
bly.

19. The headset of claim 18, wherein the second earcup
assembly is coupled to the headband via a second yoke
assembly.

20. The headset of claim 18, wherein the first earcup is
communicatively and/or electrically coupled to the second
earcup.



