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Description
Field of the Invention

[0001] The present invention concerns an ear device
and a face mask retention system comprising said ear
device.

Background of the invention:

[0002] Asis commonly known, wearing a face mask is
often considered as cumbersome, uncomfortable and
definitely not fashionable. This is even more pronounced
in case a chirurgical mask is worn or when the face mask
is worn for longer continuous periods of time. Most face
masks are retained on a wearer’s head by elastic loops
designed to fit over a wearer’s outer ear or alternatively,
with straps designed to be tied over a wearer’s head.
While face masks with elastic loops fitting over awearer’s
ear are easy and fast to put on, the elastic loops have
the disadvantage that there is no suitable one size, fit all
and hence, the length of the loops often needs to be
adapted to fit a wearer, wherein such adaptation of the
length in most cases results in a knot or a kind of length
regulator is present over the outer ear of a wearer, which
knot or regulator is a source of irritation for most people.
If the loops are not adjusted, the mask often does not fit
securely well along the face and openings such as major
gaps or bag like formation are created and hence do not
offer the full protection of the mask. Moreover, the elastic
loops are sensitive to wear and to loss of elasticity thereby
resulting in the need to, on a regular basis, (re-)adapt
length of the loops in order to retain the face mask in
position. Notwithstanding the need for adaptation of the
loops, the most often complaints about face masks re-
tained with elastic loops is that the elastic loops exert a
pressure on the outer ear, especially at a backside of the
outer ear, resulting in irritation of the skin at the contact
points between the elastic loops and a wearer’s skin and
sometimes in pain at the outer ear or even headaches.
[0003] In addition, face masks with straps to be tied
over a wearer’s head are far more difficult to apply and
remove the face masks with elastic loops and can be
painful too when the wearer’s hair gets stuck in the knot.
Also the knot can loosen when wearing the face mask
forlonger periods such that the face mask does no longer
snugly fits on a wearer’s head and hence potentially loses
its protection functionality.

[0004] Earplug type devices exist where a plug is
brought into the ear canal and are typically used in hear-
ing devices. These are not well suited for mass produc-
tion since each has to be adapted to each user for the
stable positioning and comfortable use. This is particu-
larly due to the opening in the ear that the ear plug is
brought into differs from person to person. Said ear plug
will block the ear canal and appear uncomfortable to a
user. Moreover the natural production of ear wax will not
escape, thus necessitating flushing of the ear at regular
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intervals.

[0005] Given the present and future threat of virus in-
fections, there is a continued need for the use of efficient
and effective masks and face coverings especially in
those circumstances where social distancing cannot be
achieved such as close contact services i.e. hospitals,
hair dress saloons and the like where customers and staff
will be required to wear these masks and face coverings.
Both for the customer and service provider there is a
need to be able to work either around the ear of the cus-
tomer when performing the service needed or for the
service provider to combine with other face intervening
devices such as stethoscoop and the like.

[0006] At the same time, mask retention system and
ear buds such as android and apple earphones need to
be compatible with wearing both a mask and ear buds
at the same time. In addition there is a need for mask
related ear devices which are well suited for use with
mobile apparatuses and whereby the ear device should
have a form that makes it easy to stow it in a pocket, bag
or the like when not in use together with the mask.
[0007] Itis clear from the above that there remains a
need for a secure efficient and effective face mask re-
tention system and ear devices which meet the above
mentioned needs.

The objective of the present invention is to avoid these
previously described disadvantages and limitation and
simultaneously provide a further improvement in stability
and comfortable attachment of an ear device with the
possibility and necessity of further functionality such as
a face mask retention system.

Summary of the Invention

[0008] The presentinvention is directed to an ear de-
vice comprising an upper part (8) configured to hook (Fig
2 A/B) over the intertragical notch of a wearer’s ear.
[0009] According to another main embodiment, the
present invention is directed to a face mask retention
system comprising:

a) ear device comprising an upper part configured
to be hooked over the intertragical notch of a wear-
er’s ear.

b) the ear device comprising a lower part having one
or more extended parts said extended parts config-
ured to engage with one or more elastic members
c) one or more elastic members configured for re-
taining the face mask on awearer’s head, said elastic
members connected to and transferring a face mask
retaining force to said upper part;

Description of the Figures
[0010]

Fig. 1 illustrates a face mask with a face mask re-
tention systemin accordance with the presentinven-
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tion

Fig 2 Aillustrates an ear device in accordance with
the present invention comprising an upper part and
lower part with two extended parts

Fig. 2 B illustrates an ear device in accordance with
the present invention comprising parts configured to
provide clamping between the tragus and the anti
tragus of a wearer’s ear

Fig. 2 C illustrates an ear device in accordance with
the present invention comprising a single extended
part

Fig. 2 D/E illustrates elastic members and ear device
in accordance with the present invention comprising
an upper part and extended part which is connected
and/or forms part of a strap comprising said elastic
members (Fig 2 D) ;

Fig 2 F illustrates a lower part of the ear device as
such comprising means to connect to the elastic
members and means to connect to the upper part.
Fig 3 illustrates the part of a human ear specifying
the intertragical notch, the tragus and antitragus
Fig 4 A/B illustrates the face mask retention system
in accordance with the present invention

Fig 5 illustrates the face mask in accordance with
the present invention.

Detailed Description

[0011] According to a main aspect of the present in-
vention, the present invention is directed to an ear device
(Fig 2 A/B/C/D/E/F) comprising an upper part (1) config-
ured to hook over the intertragical notch of a wearer’s
ear. According to one embodiment the ear device com-
prise a lower part (Fig 2A) comprising one or more ex-
tended parts such as one or more arm like extension(s)
said extended parts configured to protrude from the ear.
[0012] According to yet a further embodiment, the low-
er part comprising two extended parts such as two arm
like extensions (Fig 2 A/B) According to another embod-
iment, the arm like extensions comprises means open-
ings/ slot configured for receiving the elastic members of
a mask. According to a further embodiment, the arm like
extensions comprises means for receiving and fastening
the elastic members Fig 2 A/B/C).

[0013] According to a preferred execution, Fig 2 B/C
the upper part comprises parts configured to clamp the
ear device between the tragus and anti tragus of a wear-
er's ear.

[0014] The ear device in accordance of the present
invention keeps the ear canal open towards the outer
environment for improved comfort compared to a plug
type of ear device which closes or blocks the ear canal.
The upper part of the ear device of the present invention
is configured and dimensioned such in that the device
does not abut the auditory canal directly, allowing the
formation of an opening between the auditory canal and
the surroundings. The ear device comprises an upper
part having a curvature C1C2C3 in such a way that the
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upper part hooks over the intertragical notch when the
ear device is positioned on the ear. The segments of
curvature (C1 C3) and associated surface of the corre-
sponding upper part is configured such to ensure contact
surface of the ear unit placed over the notch providing
support and stability and thereby increased comfort. In
a particular execution, the curvature is segmented in
three segments comprising segments C1 C2 and C3 (Fig
2A/B/C) whereby C1 defines an area which is in contact
with the outer part of the intertragical notch; C2 defines
an area which has a support function and makes contact
onto the upper part of the intertragical notch whereas C3
defines an area which provides for the hooking function
over the intertragical notch..

[0015] The upper part preferably comprises side parts
configured to clamp between the tragus and the antitra-
gus. More in particular, the present invention is directed
to an ear device comprising an upper part configured to
be hooked over the intertragical notch, said upper part
further comprising a side part having a wing-like struc-
ture.

[0016] The upper part preferably comprises one or
more side parts such as wings. In such case the ear de-
vice becomes a saddle like shape. According to a further
embodiment, the ear device comprise a lower part (2)
comprising one or more extended parts. Said extended
parts may be arm like extensions which serve as guiding
channels for the elastomeric members of the mask to be
guided along the face such that optimal tension can be
provided for overall efficiency and effectiveness of the
mask retention system as a whole. Two arm like V-
shaped extensions such as in Fig 1 are ideal in this re-
spect.

[0017] Fig 2 A/B/C illustrates such an embodiment
where the lower part exists of two extended parts. The
extended parts form a V-shape thereby optimally guiding
the elastomeric members through this V-pathway. The
ear device of the present invention provides for an ad-
justable and fashionable way of wearing a mask. At the
top of the lower part, an opening (Fig2 C) is formed at
one side of the device at the point of the two extended
parts connection thereby forming an access starting point
for receiving and fastening the elastic members. The
elastic members can then be pulled alongside and inside
the guiding channels of the extended parts and turned
around as many times needed to provide for the right
tension and fitting of the mask. Alternatively, no turn
arounds are necessary if the user himself shorten the
elastic members prior to attachment by making a knot in
the elastic members. The width and the length of the
guiding channels of the extended parts and the internal
dimensions of the extended parts may vary depending
on the type and thickness of the elastic members and/or
the wearer. The length of the extended parts and/or ex-
tended parts with increased internal dimension can com-
pensate for different sizes of faces. The elastic members
can be fully integrated into the extended parts leading to
a fashionable aesthetically acceptable ear device. Pre-
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ferred extended parts are in the form of a tube, being
hollow with a baffle in the center of the tube (Fig 2 A/B/C)
[0018] According to one embodiment the ear device
comprise a lower part (2) having one or more arm like
extension(s) said arm like extension configured to pro-
trude from the ear According to yet a further embodiment,
the lower part comprising two arm like extensions. Ac-
cording to another embodiment, the arm like extensions
comprises means openings/ slot configured for receiving
the elastic members of a mask. According to another
embodiment, the arm like extensions comprises means
for fastening the elastic members such as the baffles for
winding up the elastic members. According to yet another
separate embodiment (Fig 2 F), the lower part of the ear
device as such may further comprises means to connect
to the elastic members and means to connect to the upper
part. According to a further embodiment the ear device
connects comprises means for engaging earbuds such
as an earphone. The upper and lower part and the ex-
tended parts of the device in accordance with the present
invention may form a single body or may be releasable
attached to each other.

[0019] According to another main embodiment, the
present invention is directed to a face mask retention
system comprising:

a) ear device comprising an upper part configured
to be hooked over the intertragical notch of a wear-
er's ear.

b) the ear device comprising a lower part having one
or more extended parts said extended parts config-
ured to engage with one or more elastic members
c) one or more elastic members configured for re-
taining the face mask on awearer’s head, said elastic
members connected to and transferring a face mask
retaining force to said upper part;

whereby the one or more elastic members are connected
to said lower part. By doing so the face mask retaining
force biases the surface of the upper part against the
intertragical notch.

[0020] In another main aspect, the present invention
is directed to a face mask retention system comprising:

a)an ear device comprising an upper part configured
to be hooked over the intertragical notch of a wear-
er's ear.

b) the ear device comprising a lower part having a
single extension(s) said extension configured to con-
nect with one or more elastic members

c) one or more elastic members configured for re-
taining the face mask on awearer’s head, said elastic
members connected to and transferring a face mask
retaining force to said upper part;

wherein the one or more elastic members are connected
to said lower part.
[0021] As illustrated in Fig. 1, 4A/B and 5, a face mask
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is retained on a wearer’s face by a face mask retention
system according to the present invention.

[0022] The face mask is preferably made of a gauze
or non-woven fabric and has a predominantly rectangular
or trapezium like outline designed to cover both mouth
and nose of awearer. The materialwherein the face mask
is manufactured can be either elastic (=stretching) or
non-elastic. The face mask has two longitudinal side edg-
es, extending predominantly horizontally when correctly
worn by a wearer that is in upright position and two trans-
versal side edges extending between the longitudinal
side edges. The gauze or non-woven fabric may have a
multiple layer build-up and/or can comprise a pocket for
receiving afilter element as is known in the art. Providing
apocketfor receiving afilter elementis especially desired
for face masks made in an elastic gauze, as when putting
the gauze under tension by stretching the material might
resultinincreased pore sizes inthe gauze. The face mask
can be made in transparent material or comprise a trans-
parent section, in particular to not block sight on a wear-
er’s mouth.

[0023] In a first embodiment, the gauze or non-woven
fabric has a predominantly rectangular outline or with a
trapezium like outline wherein the longitudinal side edges
extend substantially parallel and differ slightly in length.
The face mask retention system in this case comprises
elastic members connected to on the one hand, the face
mask and on the other hand, the ear device of the present
invention.

[0024] Ina mostbasicexecution, four elastic members
are provided, each connected to, on the one hand, a dif-
ferent corner of the face mask and, on the other hand to
the ear device in accordance of the present invention,
wherein the elastic members connected to the corners
of a same transversal edge of the face mask are con-
nected to the same ear device in accordance with the
present invention , thereby defining a two triangles, the
angles of which are the corners of one transversal side
edge and the connection between the concerned elastic
members and the ear device.

[0025] The ear device can be either disposable and
designed for single or limited use, or made more rigidly
for multiple uses and are preferably made in pressed
paper or a plastic material and have an outer surface, at
least in zones such as C1 C2 C3 where the ear device
is designed to contact human skin, that either has a very
low surface roughness or is cushioned or coated with an
elastic material with haptic feel.

[0026] The elastic members are connected (Fig2 A B
C) or do form part (Fig 2 E) of the extended parts of ear
device. Inaccordance with the presentinvention, the low-
er part and extended parts members are dimensioned
such that, when a wearer puts on the face mask with the
ear device of the present invention, a force F4, shown in
Fig.4, is exerted on the upper part of the ear device that
extends substantially parallel to a length direction of the
intertragical notch, in other words a force that biases the
upper part of the ear device onto the intertragical notch,
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said force thus acting against an upward tilting movement
of the extended parts of the lower part of the ear device,
which upward tilting movement is typically used to re-
move the ear device from a wearer’s ear. The forces F,
applied on both ear device, results in maintaining forces
F, on both sides of the face mask, thereby securing the
face mask in place on the wearer’s face, where the fask
mask is securely and efficiently held on a wearer’s face
by the face mask retention system with the ear device of
the present invention.

[0027] The elastic members of the face mask retention
system can be formed by four separate elastic members
each connected to a corner of the face mask by sewing
or by extending through a hole provided at a corner of
the face mask.

[0028] Alternatively, as shownin 2 D, two elastic mem-
bers can be provided, one extending along each longi-
tudinal side edge of the face mask such that each elastic
member defines a side edge of the two triangles formed
by the face mask retention system. In such case, the
elastic members can extend through a channel formed
along each longitudinal side edge in the face mask or
alternatively can be sewn to a longitudinal side edge of
the face mask and create a physical connection between
both earbuds. In such case, the elastic members can be
connected directly to the lower part of the ear device of
the present invention by a single extended part (Fig 2 C).
Said extended part can then be connected such as fitted
around or within the elastic member

[0029] For all embodiments disclosed supra, the ear
device are compatible or can be further configured to
comprise integrated speakers and headphones(/tele-
phone), either wired or wireless with a Bluetooth connec-
tion.

References:
[0030]

1. Face mask

2. Top longitudinal edge of face mask

3. Bottom longitudinal edge of face mask
4a&b. Transversal side edges of face mask
5. Face mask retention system

6. Elastic members

7. Ear device

8. Upper part of the ear device

9. lower part of the ear device

10 adaptor piece (Fig 2 F)

11 wings

12 hook curvature C1 C2 C3

13 opening

14 guiding channel

15 slit

16 metal insert

[0031] The present invention is also directed to a face
mask comprises two guides, one along each transversal
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side edge, each guide defined by a pair of slits provided
in the gauze or non-woven fabric of the mask and con-
figured to receive an elastic loop therethrough.

[0032] Fig. 5 shows such an embodiment of the
present invention, comprising a face mask preferably
made of a gauze or non-woven fabric and having a pre-
dominantly rectangular or trapezium like outline de-
signed to cover both mouth and nose of a wearer. The
material wherein the face mask is manufactured can be
either elastic (=stretching) or non-elastic. The face mask
has two longitudinal side edges, extending predominant-
ly horizontal when correctly worn by a wearer that is in
upright position and two transversal side edges extend-
ing between the longitudinal side edges. The gauze or
non-woven fabric may have a multiple layer build-up
and/or can comprise a pocket forreceiving afilter element
as is known in the art. The face mask can be made in
transparent material or comprise a transparent section,
in particular not to block sight on a wearer’s mouth.
[0033] According to this embodiment, the face mask
comprises two guides, one along each transversal side
edge, each guide defined by a pair of slits provided in
the gauze or non-woven fabric of the mask and config-
ured to receive an elastic loop therethrough. The elastic
loops hereby correspond to two elastic members as de-
fined supra in accordance with embodiments Fig 2 D and
Fig 2 E, whereby the elastic members are connectable
to one another two by two to provide said two elastic
loops.

[0034] The above mentioned slits of each guide in the
face mask are preferably positioned in a spaced apart
setting, one proximate to each longitudinal side edge,
whereby each elastic loop extends through one guide to
obtain the aforementioned triangle when connected to
an earbud. The face mask of the present invention is
firmly hold close to the face due to the loops which holds
down the side edges of the mask to the face. The elastic
loops are hereby configured such that they can be
opened to remove the loops from the guide as in a kit of
parts, such that one pair of elastic loops can consecu-
tively be used in combination with a multitude of face
masks according to the present invention.

[0035] In case the face mask comprises only a single
layer of material, the loops preferably extend through the
guide such that the part of the loops situated between
both slits of each guide, faces a wearer’s face (=extends
at abackside of the mask) and the remainder of the loops
emerges to a front side of the mask, i.e. the visible side
of the mask when correctly worn by a wearer, at the slits,
from where the elastic members extend to the earbuds.
[0036] In case of a multiple layer build-up, the guide
preferably extends between two consecutive layers of
the mask, with the slits only extending through a outer-
most front layer, i.e. at the visible side of the mask when
correctly worn by a wearer. In analogy with a single layer
build-up of the mask, the part of the loops situated be-
tween both slits of each guide, extends between two con-
secutive layers of the mask and the remainder of the
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loops emerges to a front side of the mask, i.e. the visible
side of the mask when correctly worn by a wearer, at the
slits, from where the elastic members extend to the ear-
buds.

[0037] Depending on the material wherein the face
mask is manufactured, it is ideal to reinforce the guides
in the mask, either by adding reinforcement elements
such as metal insert at the transversal edge of the mask
orby areinforced stich line or by providing a tube between
both slits of each guide, this to prevent unwanted defor-
mation of the mask when the loops are under tension
and ensure a good and comfortable fit of the face to a
wearer’s face.

Claims

1. An ear device comprising an upper part configured
to be hooked over the intertragical notch, said upper
part further comprising a surface area which is in
contact with the inside part of the intertragical notch
of a wearer’s ear.

2. Aneardevice in accordance to claim 1 whereby said
upper part further comprises side parts configured
to clamp between the tragus and the antitragus

3. An eardevice in accordance with claim 1-2 whereby
said side parts is wing like structure.

4. An eardevice in accordance with claim 1-3 said ear
device comprising a lower part (2) comprising one
or more extended parts

5. An ear device according to claim 4 where said ex-
tended parts are arm like extension(s) said arm like
extension configured to protrude from the ear

6. An ear device according to claim 5 comprising two
arm like extensions

7. Aneardevicein accordance with claims 4-6 whereby
the extended parts comprise means for receiving
and fastening the elastic members of a mask.

8. An ear device according to claim 4 whereby the ex-
tended part is connected or forms part of a strap
comprising the elastic members

9. An ear device according to claims 1-8 whereby said
upper part has a curvature C1 C2C3, whereby C1
defines an area which is in contact with the outer
part of the intertragical notch; C2 defines an area
which has a support function and makes contact onto
the upper part of the intertragical notch whereas C3
defines an area which provides for the hooking func-
tion over the intertragical notch.
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10. An ear device according to claims 4-9 whereby at
the top of the lower part, an opening is formed atone
side of the device at the point of the two extended
parts connection thereby forming an access starting
point for receiving and fastening the elastic mem-
bers.

11. A face mask retention system comprising:

a) ear device comprising an upper part config-
ured to be hooked over the intertragical notch
of a wearer’s ear.

b) the ear device comprising a lower part having
one or more extended parts configured to en-
gage with one or more elastic members

c) one or more elastic members configured for
retaining the face mask on a wearer’s head, said
elastic members connected to and transferring
a face mask retaining force to said upper part;

wherein the one or more elastic members are con-
nected to said lower part.

12. A face mask retention system comprising in accord-
ance with claim 11 wherein the one or more elastic
members are connected to said lower part, such that
the face mask retaining force biases the surface of
the upper part against the intertragical notch

13. A face mask retaining system in accordance with
claims 11-12 whereby said upper part further com-
prises side parts configured to clamp between the
tragus and the anti tragus of a wearer’s ear.

14. A face mask retention system comprising:

a) ear device comprising an upper part config-
ured to be hooked over the intertragical notch
of a wearer’s ear.

b) the ear device comprising a lower part (2)
comprising one ormore extended parts whereby
the extended part is connected or forms part of
a strap comprising the elastic members

c) one or more elastic members configured for
retaining the face mask on a wearer’s head, said
elastic members connected to and transferring
a face mask retaining force to said upper part.

15. Aface mask retention systemin accordance to claim
11-14 whereby said face mask comprises two
guides, one along each transversal side edge, each
guide defined by a pair of slits provided in the gauze
or non-woven fabric of the mask and configured to
receive an elastic loop therethrough.



EP 3 883 261 A1

Fig. 1 -
4a

MalR gl
Darwin's tubsrcle - Triangular Fossa

Scapha ————4
Concha Cymba

Antihelix ~——=
: Helicls Crus

T Tragus

e Excternal auditory
canal

Concha Cavufﬁ_ 5

Antitragus .
_ ~ nterfragical

Lobule Notch

Fig. 3



EP 3 883 261 A1

Fig. 2A




O\

v

EP 3 883 261 A1

@ NN
M{ N\

N

A

Fig. 2B

Y AN

/ ! \ Y
// .'/ \ \\\
T j/ \a w/)



EP 3 883 261 A1

Fig. 2C-

10



EP 3 883 261 A1

Fig. 2D

1"



EP 3 883 261 A1

e

K\\\\.\

12

Fig. 2E

S



Fig. 2F



EP 3 883 261 A1

Fig. 4a

14



10

EP 3 883 261 A1

T,
3

Fig. 5

Fig, 4b
15

\S”



10

15

20

25

30

35

40

45

50

55

EP 3 883 261 A1

9

des

Européisches
Patentamt

European
Patent Office

Office européen

brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 21 16 5613

Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)

X JP 5 848487 Bl (TERAKAWA EITARO) 1,2,4-14 INV.

27 January 2016 (2016-01-27) HO4R1/10

* the whole document * A41D13/11

----- HO4R1/02

X US 6 819 762 B2 (AURA COMMUNICATIONS INC |1-9

[US]) 16 November 2004 (2004-11-16)

* column 3, line 31 - column 5, line 56;

figures 1,2,6,7 *
E EP 3 797 618 Al (BRAEKEVELT TOM [BE]) 1,2,4,5,

31 March 2021 (2021-03-31) 8,

11-15

* the whole document *

TECHNICAL FIELDS
SEARCHED (IPC)

HO4R
A44C
A41D
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 11 August 2021 Borowski, Michael

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O:non
P:inte

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

after the filing date
D : document cited in the application
L : document cited for other reasons

-written disclosure & : member of the same patent family, corresponding

rmediate document document

16




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 883 261 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 21 16 5613

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

11-08-2021
Patent document Publication Patent family Publication
cited in search report date member(s) date
JP 5848487 Bl 27-01-2016  JP 5848487 Bl 27-01-2016
JP 2017038249 A 16-02-2017
US 6819762 B2 16-11-20604  NONE
EP 3797618 Al 31-03-2021  NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

17



	bibliography
	abstract
	description
	claims
	drawings
	search report

