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(54) COVER FOR HEADPHONES

(57) It closes at the back of the headphone chassis
(20), inside which there is a transducer (21) or sound
reproducing medium, comprising a main body (1), which
defines a first end (6), free, where the transducer (21) is
housed, and a second end (7), characterised in that it
comprises:

- a spacer (8), of woven or non-woven fabric, as a seal,
which allows the passage of sound, separating the sec-
ond cover (4) from the first cover (2) by sealing it,

- an internal friction washer (11), arranged on the first
cover (2), in the direction of the first end (6),

31

- a helical spring (10), arranged over the washer (11),

- fixing means (9) passing through the first cover (2), the
second cover (4), the spacer (8), the washer (11) and the
spring (10),

rotating either the first cover (2) or the second cover (4) or
both, relative to the fixing means (9), being in the open
position when the first through holes (3) are facing to the
second through holes (5) and being in the closed position
when the first through holes (3) and the second through
holes (5) are misaligned from each other.
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Description

[0001] Cover for headband headphones.

[0002] Cover for headband earphones of the type that
closes at the back of the headphone chassis, inside
which there is a transducer or sound reproducing med-
ium, comprising a main body, which defines a first end,
free, where the transducer is housed, and a second end,
and which comprises: a first cover associated with or
integrated into the interior of the main body, with a series
of first through holes provided in the first cover, a second
cover, facing and parallel to said first cover, with a series
of second through holes performed in said second cover,
said second cover closing the second end, characterised
in that it comprises: a spacer, of woven or non-woven
fabric, as a seal, which allows the passage of sound,
separating the second cover from the first cover by
sealing it, an internal friction washer, arranged on the
first cover, in the direction of the first end, a helical spring,
arranged over the washer, fixing means passing through
the first cover, the second cover, the spacer, the washer
and the spring, rotating either the first cover or the second
cover or both, relative to the fixing means, being in the
open position when the first through holes are facing to
the second through holes and being in the closed position
when the first through holes and the second through
holes are misaligned from each other.

BACKGROUND TO THE INVENTION

[0003] In the state of the art, different headphone sys-
tems with selectors for listening in either closed or open
mode are known.

[0004] Thus, the US Patent US2005/0105755 A1
"MODIFIED EARPHONE STRUCTURE HAVING CLO-
SABLE OPENING", whichrelates to a modified earphone
structure having a closable opening is formed by con-
necting two cover bodies with a headband. The cover
body has a first shell and a second shell. The first shell
has at least a first opening, and forms a first connection
portion. The second shell has at least a second opening,
and forms a second connection portion. The second
opening corresponds to the first opening. The second
connection portion is retained within the first connection
portion. A loudspeaker is arranged in the second shell.
The first shell can be turned through the first connection
portion to connect the first opening with the second
opening so that external sound sources can enter a
user’s ears, or the second opening can be closed with
the first shell to block external sound sources from en-
tering a user’s ears.

[0005] Also known is US patent US2010/0272303
"HEADSET", which describes a headset has a hollow
housing having a front wall with at least one sound hole
formed thereon, and a rear wall facing the front wall
having a plurality of air holes formed thereon. A loud-
speaker unit is disposed in the housing and adjacent to
the sound hole. An adjustive component is rotatably
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mounted to the rear wall of the housing. The adjustive
component has an adjustive switch outside the rear wall
and a blocking slice against an inner surface of the rear
wall and connected with the adjustive switch. The adjus-
tive switch is capable of controlling the blocking slice to
swing and halt repetitiously, for altering the number of the
covered air holes when the adjustive switch is driven to
rotate.

[0006] It is worth mentioning patent WO2011/045782
"AN EARPHONE WITH TOGGLE MECHANISM" where
the earphone comprising a moving part, adapted to close
an auditory port thereby toggling the earphone from an
open mode allowing environmental sounds to reach an
ear of the user to a closed mode blocking the ear of the
user. The closing is accomplished while the earphone is
in operation. The sound capsule of the earphone may
also be activated and deactivated according to the mode
of the earphone.

[0007] Patent US8521480 "VARIABLE NOISE AT-
TENUATOR WITH ADJUSTABLE ATTENUATION" be-
longs to the prior art. This US patent is from 2015 and
claims an ear attenuator earphone (at least two embodi-
ments: fig. 1 and fig. 3) comprising: - at least one ear-
piece, having at least one passage through the at least
one orifice allowing sound to pass through; - a control
element, the control element being capable of controlling
the flow of sound passing through the at least one ear-
piece; - said control elementincludes a blocking member,
the blocking member is configured to move through the
passageway to change the amount of sound passing
through the passageway of the at least one earpiece
wherein when the blocking member is in a closed posi-
tion, the blocking member is aligned with the passage-
way in the at least one earpiece, and when the blocking
member is in an open position, the blocking member is
not aligned with the passageway in the at least one
earpiece. The idea of this mechanism is based on the
concept of a "screw" that is tightened or released, thus
opening the air/sound passage.

[0008] Anotherexampleis Patent US9674596 "HEAD-
PHONE WITH SELECTABLE AMBIENT SOUND AD-
MISSION"from 2015. The patentdescribes aheadphone
apparatus comprising: a housing configured to substan-
tially cover a user’s ear when wearing the headphone
apparatus; a sound emitting component within the hous-
ing; a baffle element formed of flexible sound insulating
material in the form of a tube having an open outer end
and an open inner end with a central axis through the
tube, the baffle element having an open arrangement
with the tube providing an open channel and a closed
arrangement in which the baffle elementis bent or rotated
around the central axis to form a closed collar on the
baffle element thereby preventing transmission of sound
through the tube; and an operating mechanism for
switching the baffle element between the open arrange-
ment and the closed arrangement.

[0009] Patent US2016/0330537 A1 "HYBRID HEAD-
SET TUNED FOR OPEN-BACK AND CLOSED-BACK



3 EP 4 546 814 A1 4

OPERATION" describes a hybrid headset thatincludes a
variable opening device configured to reversibly switch
the hybrid headset between an open-back operation
mode and a closed-back operation mode. The closed-
back mode can be used to provide acousticisolation from
ambient noise. The hybrid headset may automatically
switch from open-backed mode to closed-backed mode
when ANC is activated or in response to a signal or data.
Hybrid headphones may include a semi-open back-up
mode that is between open and closed back-up modes.
The variable aperture device may include a shutter, an
orifice, a port, or a port that includes a variable acoustic
impedance material.

[0010] Finally, European Patent EP3089474 B1 "AD-
JUSTABLE OPENING HEADPHONES" is worth men-
tioning. The invention relates to a headphone compris-
ing: - a housing for earphones; - an elastic cushion
attached to the housing defining a chamber with the
housing for wrapping around the user’s ear; - an assem-
bly disposed in the housing proximal to a distal end and
having a plurality of blades, each of the plurality of blades
being movable between at least an open position and a
closed position, wherein in the closed position, the plur-
ality of blades interlock with each other to define a distal
surface of the housing, and in the open position, the
plurality of blades define an opening in the housing,
wherein the opening allows communication of sound
from outside the housing to the chamber; - a controller
in communication with the assembly and at least one
external device, wherein the controller receives a signal
from the external device and commands the assembly to
move between the open position and the closed position
according to the signal. It comprises an interchangeable
rod which is fixed by a magnet. The closing/opening
mechanism is based on the principle of overlapping
blades to form an opening of different diameter. The
highlight of this patent is the claimed mechanism which
is quite similar to the mechanism of the two previous
documents.

BRIEF DESCRIPTION OF THE INVENTION

[0011] The present invention falls within the field of
high-fidelity headphones.

[0012] In the hi-fi world of headphones, there are three
models to choose from: open, closed and semi-open/-
semi-closed.

[0013] Open headphones are headphones that pro-
vide better sound quality, but at the cost of transmitting
the waves outdoors, so they are not very suitable if there
are other people around who might be disturbed.
[0014] Closed earphones, on the other hand, isolate
the sound inside the earphone, but at the cost of reducing
the quality of the sound they reproduce, as the waves do
not expand outwards, but continue to bounce back in-
wards, so that the fidelity of the sound is lost.

[0015] Finally, semi-open/semi-closed headphones
combine some of the advantages of the previous two
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and also some of the disadvantages.

[0016] As the headphones are not completely open,
the sound quality is inferior to that of an open headphone,
but atthe same time the sound quality is superior to that of
a closed headphone.

[0017] On the other hand, with half-open/semi-closed
headphones, people in the vicinity are not disturbed by
the sound that is transmitted through the open head-
phones. On the other hand, however, it is not as water-
tight as a closed headphone, so that under certain con-
ditions you can still disturb people in the vicinity because
some of the sound is still transmitted to the outside.
[0018] The closest prior art is the US Patent
US2005/0105755.

[0019] This patent solves the problem of how to enable
a headset to operate in both closed and open mode by
means of an existing connector with a hook, which allows
the rotation of an outer disc with three holes of equal
dimensions.

[0020] On the other hand, it has the disadvantage of
eventually creating a gap in the connector, resulting in a
loss of sound quality and the impossibility of using the
closed headphone option because part of the sound
would pass through the gap created and out of the con-
nector.

[0021] In addition, the friction of the outer disc with the
inner disc, when the outer disc is rotated during open and
closed configurations, also leads to material deteriora-
tion and loss of material quality.

[0022] The present invention solves the problem of
deterioration of the materials by the provision of a spring
that regulates the pressure exerted when one cover is
rotated with respect to the other and also by the place-
ment of a separating means of fabric or non-woven fabric
that allows the passage of sound through it, and prevents
friction between the two covers, this configuration solving
the problem of the creation of gaps and the reduction in
sound quality.

[0023] An object of the present invention is a cover for
headband headphones of the type that closes at the back
of the headphone chassis, inside which there is a trans-
ducer or sound reproducing medium, comprising a main
body, which defines afirstend, free, where the transducer
is housed, and a second end, and which comprises: afirst
cover associated with or integrated into the interior of the
main body, with a series of first through holes provided in
the first cover, a second cover, facing and parallel to said
first cover, with a series of second through holes per-
formed in said second cover, said second cover closing
the second end, characterised in that it comprises: a
spacer, of woven or non-woven fabric, as a seal, which
allows the passage of sound, separating the second
cover from the first cover by sealing it, an internal friction
washer, arranged on the first cover, in the direction of the
firstend, a helical spring, arranged over the washer, fixing
means passing through the first cover, the second cover,
the spacer, the washer and the spring, rotating either the
first cover or the second cover or both, relative to the
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fixing means, being in the open position when the first
through holes are facing to the second through holes and
being in the closed position when the first through holes
and the second through holes are misaligned from each
other.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] Inordertofacilitate the explanation, the present
description is accompanied by seven sheets of drawings
in which a practical embodiment has been shown, which
is cited by way of example, not limiting the scope of the
present invention:

- Figure 1is a perspective view of a headset compris-
ing the subject matter of the present invention, and

- Figure 2 is an exploded view of one of the headsets,

- Figure 3 is a perspective view of the chassis,

- Figure4isacutalong the dotted line IV-1V in figure 3,

- Figure 5 is an alternative way of fixing the cover,

- Figure 6 is a detail of the second cover, from the view
that it is hidden inside the chassis; and

- Figure 7 is a cut along the dotted line VII-VIl in figure
3.

CONCRETE EMBODIMENT OF THE PRESENT IN-
VENTION

[0025]

Figure 1 shows a main body 1, a chassis 20, a
headband 24a, clamps 26 and pads 25.

Figure 2 shows the main body 1, a first cover 2, a
second cover 4, aspacer 8, afixingmeans 9, aspring
10, aninner washer 11, a first outer nut 13, passage
openings 15,16, a transducer 21, projections 22,24,
arail 25, the pad 25a, a pad ring 27, a plushring 28, a
transducer cover 29, a front ring 30 and a jack con-
nector 31.

Figure 3 shows the main body 1, the first cover 2 with
firstthrough holes 3, the second cover 4, afirstend 6,
asecond end 7, the fixing means 9, the spring 10, the
inner washer 11, the first outer nut 13 and the chassis
20.

Figure 4 shows the main body 1, the first cover 2 with
first through holes 3, the second cover 4 with second
through holes 5, the first end 6, the second end 7, the
spacer 8, the fixing means 9, the spring 10, the inner
washer 11, the first outer nut 13, a first passage
opening 14 and the chassis 20.

Figure 5 illustrates the main body 1, the first cover 2
with the first through holes 3, the second cover 4, the
firstend 6, the second end 7, the fixing means 9, the
spring 10, the inner washer 11, an outer washer 12,
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the first outer nut 13, the passage openings
14,15,16, a second inner nut 17 and the chassis 20.

Figure 6 shows the second cover 4 with the second
through holes 5, the passage opening 16, and the
rails 23,25.

Finally, Figure 7 shows the main body 1, the first
cover 2 with the first through holes 3, the second
cover 4 with the second through holes 5, the spacer
8, the projection 22 and the rail 23.

[0026] Thus, the cover for headphones of the present
invention is of the type which closes downstream of the
transducer chassis 20, inside said chassis 20 there is a
transducer 21 or sound reproducing means.

[0027] Itcomprises amainbody 1, which defines afirst,
free end 6, where the electro-acoustic transducer 21 is
housed.

[0028] It also comprises a second end 7, which is
located on the other side of the main body 1, which is
closed.

[0029] The main body 1 comprises a first cover 2
associated with or integrated inside the main body 1.
Thatis, the firstcover2 may be part ofthe mainbody 1 ora
separate element of the main body 1 (Fig. 1).

[0030] The first cover 2 comprises a series of first
through holes 3 in the first cover 2 which allow sound,
coming from the transducer 21, to pass through the first
cover 2.

[0031] It also comprises a second cover 4, which is
positioned faced to said first cover 2 and parallel said first
cover 2 to said second cover 4, with a series of second
through holes 5 made in said second cover 4, also to
allow the passage of the sound coming from the trans-
ducer 21 or from the outside through it, said second cover
4 closing the second end 7.

[0032] It also comprises a spacer 8, made of fabric or
non-woven fabric, with a sealing function, which allows
sound to pass through it and at the same time separates
the second cover 4 from the first cover 2 by sealing it.
[0033] On the one hand, this prevents dust and dirt
from entering the earpiece through the second through-
holes 5, and on the other hand, it prevents the first cover 4
and the second cover 2 from rubbing against each other,
and therefore from being damaged, when the first cover 4
and the second cover 2 are rotated in relation to each
other, because if they are damaged, the quality of the
reproduced sound will be impaired.

[0034] Furthermore, the spacer 8 guarantees the total
absence of unwanted vibrations, even at high hearing
levels, as the spacer 8 absorbs these unwanted vibra-
tions.

[0035] The material ofthe non-woven spacer 8 may be,
for example, felt.

[0036] Similarly, the invention comprises an internal
friction washer 11, arranged on the first cover 2, in the
direction of the first end 6. This washer 11 provides
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rotational freedom to the cover assembly while also giv-
ing itmechanical rigidity, preventing wear of the first cover
2.

[0037] Italsoincludes a spring 10 arranged on the first
cover 2, inthe direction of the firstend 6, whose functionis
to maintain a constant pressure when the covers 2,4
rotate relative to each other, i.e. it prevents these rota-
tions from creating stresses, since the spring 10 absorbs
these stresses by compressing or decompressing.
[0038] Inthisway, the spring 10itself, by self-adjusting,
ensures maximum precision in the closing or opening
capacity of the covers 2,4, guaranteeing that this capacity
is maintained throughout the useful life of the covers 2,4,
and compensating for possible wear of the other parts or
elements of the receiver, without any reduction in the
quality of the closure.

[0039] In addition, this spring 10, by conferring adapt-
ability, guarantees the perfect assembly of different ma-
terials, e.g. wood, aluminium, plastic, ...

[0040] Finally, it comprises a fixing means 9 which
passes through the first cover 2, the second cover 4,
the spacer means 8, through the first 14 and second
through holes 15,16, the washer 11 and the spring 10,
which also serves as an axis of rotation about which the
covers 2,4 rotate.

[0041] That is to say, the fixing means 9 ensures the
perfect positioning inside the receiver of the aforemen-
tioned elements, since, by passing through them, it es-
tablishes the position of the elements and their interrela-
tion with the rest of the elements.

[0042] Thus, by rotating either the first cover 2 or the
second cover 4 or both, relative to the fixing means 9, itis
in the open position when the first through holes 3 are
facing the second through holes 5, thus in the position
where the spatial effect of the sound reaches its greatest
magnitude, but at the same time is subject to possible
outside noises affecting the quality of the sound heard.
[0043] The closed position is when the first through
holes 3 and the second through holes 4 are misaligned
from each other, i.e. the through holes 3,5 face an area
without a through hole in the opposite cover.

[0044] In this way, the sound coming from the transdu-
cer 21 is either stopped or deflected, preventing the entry
of sound from the outside into the earphone, losing the
effect of spatiality, but sealing out sounds from the out-
side.

[0045] Optionally, the first cover 2, the second cover 4
and the spacer element 8 adopt a circular configuration.
This facilitates their rotations and makes it easier for the
through holes 3,5 to face each other and be made to fit
together.

[0046] Optionally, it could be configured (Figures 2 and
7) that the first cover 2 comprises at least some projec-
tions 22,24 that move along the inside of some rails 23,25
located on the second cover 4, the rails 23,25 defining the
turning radius of the second cover 4 with respect to the
first cover 2. In this embodiment, it comprises two projec-
tions 22,24, which fit into two rails 23,25, arranged equi-
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distantly.

[0047] There is the possibility of configuring that, be-
tween the open and closed position, the first cover 2 and
the second cover 4 rotate between 10 and 20°. In this
way, the opening/closing effect would be achieved with-
out disrupting the invention, as the turning radius is
sufficient for opening and closing and has little impact
on the materials because it is a short-travel movement.
[0048] Itis possible to configure the first through holes
3 and the second through holes 5 closest to the perimeter
of the circle to be larger in diameter than those closest to
the centre of the circle. This is to take advantage of the
antihelix of the pinna.

[0049] Itis also possible to use a pair of nuts that are
attached to the free end of the fixing means 9 (Figure 5), a
first nut 13, external, as a lock nut, and a second nut 17,
internal. The first nut 13 acts as a lock nut, ensuring that
the entire cover assembly is perfectly secured. The sec-
ond nut 17 allows the pressure of the spring 10 to be
adjusted during assembly.

[0050] Inone embodimentit would be possible to have
washers 11, 12, the inner washer 11 and the outer washer
12 on both sides of the spring 10. Thus, the inner washer
11 is in contact with the spring 10 and the first cover 2.
[0051] The outer washer 12 secures the spring 10 by
means of the nuts 13,17, the friction of the second nut 17
with the spring 10 falling on the outer washer 12, pre-
venting the nuts 13,17 from performing this function, thus
reducing the wear of both the spring 10 and the second
nut 17.

[0052] For ease of manufacture, and in cases where
noble materials are used to provide better sound quality,
the second cover 4 can be made of the same material as
the main body 1, e.g. wood.

[0053] Thus, in a specific embodiment, the user would
wear the earphones of the present invention on the
pinnae.

[0054] If | wanted to have spatial effect, i.e. open posi-
tion, I would (in this embodiment) rotate the second cover
4 until the first through holes 3 coincide with the second
through holes 5, i.e. allowing sound to pass outwards.
[0055] At the same moment of rotation, the internal
washer 11 would compress the spring 10 against the
stopper 13, facilitating the rotation of the second cover 2
and when the rotation is finished, the pressure of the
internal washer 11 on the spring 10 disappears and the
spring 10 recovers the initial compression.

[0056] If the user then seeks to seal the sound, he
would rotate in the opposite direction to that previously
carried out, seeking to ensure that the first through holes
3 are blocked by the second cover 4, i.e. by a surface of
the second cover 4 which does not contain the second
through holes 5, thus preventing sound from escaping
from the inside of the earphones.

[0057] The presentinvention describes a new cover for
headband headphones. The examples mentioned herein
are not limitative of the presentinvention, therefore it may
have different applications and/or adaptations, all of them
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within the scope of the following claims.

Claims

Cover for headband headphones of the type that
closes at the back of the headphone chassis (20),
inside which there is a transducer (21) or sound
reproducing medium, comprising a main body (1),
which defines a first end (6), free, where the trans-
ducer (21) is housed, and a second end (7), and
which comprises:

- a first cover (2) associated with or integrated
into the interior of the main body (1), with a series
of first through holes (3) provided in the first
cover (2),

- a second cover (4), facing and parallel to said
first cover (2), with a series of second through
holes (5) performed in said second cover (4),
said second cover (4) closing the second end

@),
characterised in that it comprises:

- a spacer (8), of woven or non-woven fabric, as
a seal, which allows the passage of sound,
separating the second cover (4) from the first
cover (2) by sealing it,

-aninternal friction washer (11), arranged on the
first cover (2), in the direction of the first end (6),
- ahelical spring (10), arranged over the washer
(1),

- fixing means (9) passing through the first cover
(2), the second cover (4), the spacer (8), the
washer (11) and the spring (10),

rotating either the first cover (2) or the second cover
(4) or both, relative to the fixing means (9), being in
the open position when the first through holes (3) are
facing to the second through holes (5) and being in
the closed position when the first through holes (3)
and the second through holes (5) are misaligned
from each other.

Cover, according to claim 1, characterised in that
the first cover (2), the second cover (4) and the
separating element (8) adopt a circular configura-
tion.

Cover, according to claim 2, characterised in that
the first cover (2) comprises at least one projection
(22) that moves along a rail (23) located on the
second cover (4), the rail (23) defining the radius
of rotation of the second cover (4) with respect to the
first cover (2).

4. Cover, according to claim 3, characterised in that
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between the open and closed position, the covers
(2,4) rotate between themselves between 10 and
20°.

Cover according to claim 2, characterised in that
the first through holes (3) and the second through
holes (5) closest to the perimeter of the circle are
larger than those closest to the centre of the circle.

Cover, according to claim 1, characterised in that
the free end of the fixing means (9) comprises a stop
(13), which regulates the compression pressure of
the spring (10).

Cover, according to claim 6, characterised in that
the stop (13) is afirst nut, in the form of a lock nut, and
that it comprises a second nut (17), inside.

Cover, accordingto claim 7, characterised in that at
the free end of the fixing means (9) there is an
external washer (12), between the stop (13) and
the spring (10), said external washer (12) regulating
the compression pressure of the spring (10).

Cover, according to claim 1, characterised in that
the second cover (4) is made of the same material as
the main body (1).
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