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SPEAKERBOX

RELATED APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 11/399,518, filed Apr. 7, 2006, which
claims priority under 35 U.S.C. §119 based on U.S. Provi-
sional Application Ser. No. 60/740,655, filed Nov. 30, 2005,
the disclosures of both of which are incorporated herein by
reference.

TECHNICAL FIELD OF THE INVENTION

[0002] The present invention relates to an electro-acoustic
communications unit and a portable electronic device includ-
ing an electro-acoustic communications unit.

DESCRIPTION OF RELATED ART

[0003] A portable electronic device, for instance of the
cellular phone type, is normally provided with electro-acous-
tic elements such as speakers and microphones in order to
produce and receive sound.

[0004] For a speaker, there is a speaker box or back volume
behind the membrane of the speaker. For a cellular phone, this
volume is normally decided by air gaps provided between
different components and elements of the phone. This means
that the back volume cannot readily be designed for the best
audio performance as in, for instance, hifi equipment.
[0005] Inthe field of hifi equipment, there have been inves-
tigations concerning the use of helium instead of air in such a
back volume. The reason that this is done is to avoid reso-
nance caused by the speaker box.

[0006] However, it may for some applications be desirable
to have a speaker, where the membrane can provide larger
strokes/excursions for proving higher sound volumes, espe-
cially when playing music. For some applications it may be
desirable to provide a more stiff suspension of the speaker
element in the phone. This may be desirable if distortion
problems are to be avoided as the loudspeaker membrane and
suspension would be better balanced, thus lowering the
chance for rocking mode distortion phenomenon.

[0007] There is thus a need for providing an improved
electro-acoustic communications unit that solves at least
some of the above mentioned problems.

SUMMARY OF THE INVENTION

[0008] The invention is thus directed towards providing an
electro-acoustic communications unit which can be used for
providing larger strokes or a more stiff suspension of acoustic
signal emitting elements of the electro-acoustic communica-
tions unit.

[0009] This may be achieved through using an acoustic
driver, which when operated emits acoustic waves in two
directions, to which a hermetically sealed container compris-
ing a gas is attached, where the gas transports acoustic waves
generated by the acoustic driver.

[0010] Aspects of the invention provide an improved elec-
tro-acoustic communications unit, and especially one which
can be used for providing larger strokes or a more stiff sus-
pension of an acoustic signal emitting element of the unit.
[0011] According to a first aspect of the invention, an elec-
tro-acoustic communications unit for mounting in a cellular
phone, comprises an acoustic driver, which when operated
emits acoustic waves in two directions, and a hermetically
sealed container attached to the acoustic driver and compris-
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ing a gas other than air, which gas transports acoustic waves
generated by the acoustic driver.

[0012] A second aspect of the invention is directed towards
an electro-acoustic communications unit including the fea-
tures of the first aspect, wherein the hermetically sealed con-
tainer has at least one flexible wall, the shape of which will be
determined at least partly by elements in the interior of a
portable electronic device where the unit is to be mounted.
[0013] A third aspect of the invention is directed towards
the electro-acoustic communications unit including the fea-
tures of the first aspect, wherein the acoustic driver comprises
an acoustic signal generating element that is attached to the
container.

[0014] A fourth aspect of the invention is directed towards
the electro-acoustic communications unit including the fea-
tures of the first aspect, wherein a part of the container is an
acoustic signal generating element of the acoustic driver.
[0015] A fifth aspectofthe invention is directed towards the
electro-acoustic communications unit including the features
of the first aspect, further comprising an absorbent covering
the entire hermetically sealed container, except for parts con-
nected to or being part of the acoustic driver.

[0016] A sixth aspect of the invention is directed towards
the electro-acoustic communications unit including the fea-
tures of the first aspect, wherein the gas is lighter than air.
[0017] A seventhaspect of the invention is directed towards
the electro-acoustic communications unit including the fea-
tures of the sixth aspect, wherein the gas is helium.

[0018] An eight aspect of the invention is directed towards
the electro-acoustic communications unit including the fea-
tures of the first aspect, wherein the gas is heavier than air.
[0019] A ninth aspect of the invention is directed towards
the electro-acoustic communications unit including the fea-
tures of the first aspect, wherein the container is made of
rubber.

[0020] Other aspects of the invention provide a portable
electronic device that includes an improved electro-acoustic
communications unit, and especially one which can be used
for providing larger strokes or a more stiff suspension of an
acoustic signal emitting element of the unit.

[0021] According to a tenth aspect of the invention, a por-
table electronic device that comprises an electro-acoustic
communications unit is provided. The portable electronic
device comprises an acoustic driver, which when operated
emits acoustic waves in two directions, and a hermetically
sealed container attached to the acoustic driver and compris-
ing a gas other than air, where the gas transports acoustic
waves generated by the acoustic driver.

[0022] An eleventh aspect of the invention is directed
towards the portable communication device including the
features of the tenth aspect, wherein the hermetically sealed
container has at least one flexible wall, the shape of which is
determined at least partly by elements in the interior of the
portable electronic device.

[0023] A twelfth aspect of the invention is directed towards
the portable communication device including the features of
the tenth aspect, wherein the acoustic driver comprises an
acoustic signal generating element that is attached to the
container.

[0024] A thirteenth aspect of the invention is directed
towards the portable communication device including the
features of the tenth aspect, wherein a part of the container is
an acoustic signal generating element of the acoustic driver.
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[0025] A fourteenth aspect of the invention is directed
towards the portable communication device including the
features of the tenth aspect, further comprising an absorbent
covering the entire hermetically sealed container, except for
parts connected to or being part of the acoustic driver.
[0026] A fifteenth aspect of the invention is directed
towards the portable communication device including the
features of the fourteenth aspect, wherein the gas is lighter
than air.

[0027] A sixteenth aspect of the invention is directed
towards the portable communication device including the
features of the fifteenth aspect, wherein the gas is helium.
[0028] A seventeenth aspect of the invention is directed
towards the portable communication device including the
features of the tenth aspect, wherein the gas is heavier than air.
[0029] An eighteenth aspect of the invention is directed
towards the portable communication device including the
features of the tenth aspect, wherein the container is made of
rubber.

[0030] A nineteenth aspect of the invention is directed
towards the portable communication device including the
features of the tenth aspect, wherein the device is a portable
communication device.

[0031] A twentieth aspect of the invention is directed
towards the portable communication device including the
features of the nineteenth aspect, wherein the device is a
cellular phone.

[0032] The present invention has a number of advantages.
For example, aspects of the invention enable the provision of
larger strokes or a more stiff suspension of acoustic signal
emitting elements of the electro-acoustic communications
unit. The invention according to the second and eleventh
aspects furthermore allows the unit to use the available
mounting volume provided in a portable electronic device in
an effective way. The absorbent according to the fifth and
fourteenth aspects furthermore allows the volume occupied
by the unit to be better defined and thus the strokes of the
acoustic driver may be better controlled as compared to using
no absorbent.

[0033] It should be emphasized that the term “comprises/
comprising” when used in this specification is taken to
specify the presence of stated features, integers, steps or
components, but does not preclude the presence or addition of
one or more other features, integers, steps components or
groups thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] The present invention will be more clearly under-
stood from the following description of the present invention,
read in conjunction with the attached drawings, where
[0035] FIG. 1 shows a front-view of a portable electronic
device according to the present invention,

[0036] FIG. 2 shows a side-view of the phone in FIG. 1 and
comprising an electro-acoustic communications unit accord-
ing to a first embodiment of the present invention,

[0037] FIG. 3 schematically shows the electro-acoustic
communications unit according to the first embodiment of the
present invention,

[0038] FIG. 4 schematically shows the electro-acoustic
communications unit according to a second embodiment of
the present invention, and
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[0039] FIG. 5 schematically shows the electro-acoustic
communications unit according to a third embodiment of the
present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0040] The present invention relates to an electro-acoustic
communications unit and a portable electronic device includ-
ing such an electro-acoustic communications unit.

[0041] FIG. 1 shows a front view of a portable electronic
device in the form of a cellular phone 10. The phone 10 has a
casing 12 where a keypad 14, a display 16 and a sound
opening 18 is provided. Beneath the opening 18 within the
casing 12, an electro-acoustic communications unit accord-
ing to the invention is provided. The portable electronic
device 10 is, according to a preferred variation of the present
invention, a cellular phone. It should however be realized that
the present invention is not limited to cellular phones, but may
be provided in other portable communication devices and
portable electronic devices like lap top computers, palm top
computers, organizers, cordless phones or gaming machines.
[0042] FIG. 2 shows a cross-sectional side view of the
phone of FIG. 1. It should here be noted that many elements
of'the phone 10 have been omitted in order to concentrate on
the teachings of the present invention.

[0043] InFIG. 2 thereis shown the keypad 14 on the casing
12 of the phone 10 and the display 16 just underneath it
(shown as a dashed box). Above the display 16, the sound
opening 18 is provided. Just underneath this opening 18, there
is provided an electro-acoustic communications unit 20
according to the invention. This unit is referred to herein as a
speakerbox package. There is here also a circuit board 21
provided underneath the electro-acoustic communications
unit 20, the keypad 14 and the display 16, but within the
casing 12.

[0044] The electro-acoustic communications unit accord-
ing to the first embodiment of the present invention is sche-
matically shown in FIG. 3. The unit 20 is provided with an
acoustic driver in the form of an ordinary electromagnetic
loudspeaker 22, the back side of which is directly attached to
a hermetically sealed container 24 having an elastic, deform-
able and flexible wall. The container may therefore be
stretched and deformed. The speaker 22 has an acoustic sig-
nal generating element in the form of a membrane 23 (shown
as a dashed ellipse). The container is made of an elastic
material, such as rubber, and is non-permeable for gas. One
side of the membrane 23 of the speaker 22 is here directly
attached to this rubber container 24, while the other side faces
the sound opening of the casing. For illustrative purposes, an
enclosing volume V is indicated with a dashed box. The
enclosing volume V is in reality made up of the elements of
the phone that surround the electro-acoustic communications
unit 20, like parts of the casing, the circuit board, components
on the circuit board, the display, an antenna, an antenna
connector, etc.

[0045] The container 24 furthermore contains a gas P,
which is different than the gas P, surrounding the container.
The surrounding gas P, is here air. Because of the non-per-
meable nature of the container wall, the gas P, cannot escape
from the container 24.

[0046] When the electro-acoustic communications unit 20
according to this first embodiment is mounted into the phone,
the elastic wall adapts to the volume V. The shape of the wall
is thus determined by this volume V. The container 24 thus
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adapts in shape to the surrounding area where it is mounted in
order to as effectively as possible provide a back volume for
the speaker 22.

[0047] The gas P, of the speaker may be lighter than air,
preferably helium. When the speaker 22 is operated, the
membrane of the speaker emits sound into the air from the
front side. However, the back side emits sound into the helium
filled back volume defined by the container 24. This gas, that
is “softer” and less dense than air, gives a good balance to the
speaker and also ensures larger strokes for the membrane 23,
and thus the possibility of providing a higher sound volume.
[0048] The gas P, may be also be heavier than air P,. In this
case, the gas P, provides a stiffer suspension of the speaker
element, which lowers distortion that occurs at the resonance
frequency of the speaker 22. It also balances the speaker
better so that rocking mode distortion phenomena are less
likely to occur.

[0049] In FIG. 4, there is schematically shown a second
embodiment of the electro-acoustic communications unit 20
according to the invention. Here the container 24 is connected
to the front side of the speaker 22. In this embodiment the
speaker is supposed to have its back side facing outwards
towards the casing and its front side facing inwards into the
phone. As is well known within the field, a speaker operates
equally well on both sides. In this embodiment the container
wall is furthermore also a part of the membrane of the speaker,
which means that a part of the container wall actually is a
membrane of the speaker. This has the advantage of allowing
a simpler manufacturing of the electro-acoustic communica-
tions unit 20 because the speaker membrane 23 and the con-
tainer 24 may be provided in one piece of the same material.
[0050] FIG. 5 schematically shows a third embodiment of
the electro-acoustic communications unit 20 according to the
present invention. In this embodiment, which has the same
relationship between speaker 22 and container 24 as the first
embodiment, there is furthermore provided an absorbent 26,
which may be a porous fiber material, such as, for example,
Rockwool, which acoustically acts as a spring. The material
26 may cover the entire container 24 except for the parts
connected to the speaker 22. This material holds the container
24 in the place that has been reserved for it. The absorbent 26
also allows the back volume to be better defined and thus the
strokes of the speaker 22 may be controlled better than with-
out it.

[0051] It is emphasized that this invention can be varied in
many more ways, than the ones described above. It is for
instance possible to equip the container with more walls and
also provide these walls as rigid walls. The container need not
be made of rubber but can be made of a suitable plastic
material instead. Hence the present invention is only to be
limited by the following claims.

What is claimed is:

1. A method comprising:

forming a hermetically sealed, flexible container compris-
ing a gas, other than air;

attaching a first side of a membrane, of a speaker, to the
hermetically sealed, flexible container; and

positioning the first side of the membrane adjacent to an
opening, formed in a casing of a portable electronic
device, where positioning the first side of the membrane
adjacent to the opening causes the hermetically sealed,
flexible container to comprise a shape that is at least
partially determined by elements of the portable elec-
tronic device that are positioned within the casing, and
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where the shape enables the hermitically sealed, flexible
container to provide a back volume for the speaker.

2. The method of claim 1, where, when forming the her-
metically sealed, flexible container, the method further com-
prises:

substantially covering, except for portions connected to the

speaker, the hermetically sealed, flexible container with
an absorbent.

3. The method of claim 2, further comprising:

retaining, by the absorbent, the hermetically sealed, flex-
ible container in a position adjacent to the opening.

4. The method of claim 1, where forming the hermetically
sealed, flexible container further comprises:
forming the membrane to be integral with the hermetically
sealed, flexible container.
5. The method of claim 1, where the gas other than air
comprises a density that is greater than a density of air.

6. The method of claim 1, where the gas other than air

comprises a density that is less than a density of air.

7. The method of claim 1, where the gas other than air

comprises helium.

8. A communications unit for mounting in a portable elec-

tronic device, the communications unit comprising:

a hermetically sealed, flexible container directly attached
to an acoustic driver and comprising a gas, other than air,
to transport acoustic waves, generated during operation
of the acoustic driver, in a first direction to modify the
operation of the acoustic driver.

9. The communications unit of claim 8, where the hermeti-

cally sealed, flexible container comprises:

a container wall, integral to the hermetically sealed, flex-
ible container, that comprises at least a portion of the
acoustic driver.

10. The communications unit of claim 8, further compris-

ing:

an absorbent to acoustically act as a spring, where the
absorbent substantially covers the hermetically sealed,
flexible container.

11. The communications unit of claim 10, where the absor-
bent comprises a porous fiber material.

12. The communications unit of claim 8, where the gas
other than air comprises a density that is greater than a density
of air.

13. The communications unit of claim 8, where the gas
other than air comprises a density that is less than a density of
air.

14. A communications unit for mounting in a portable
electronic device, the communications unit comprising:

a hermetically sealed, flexible container, directly attached
to an acoustic driver that emits waves in two directions,
the hermetically sealed, flexible container comprising:
a gas, other than air, that transports acoustic waves gen-

erated by the acoustic driver, where the acoustic driver
comprises a membrane, where the hermetically
sealed container attaches directly to the membrane.

15. The communications unit of claim 14, where the her-
metically sealed, flexible container comprises:
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a container wall, integral to the hermetically sealed, flex-
ible container, that comprises at least a portion of the
acoustic driver.

16. The communications unit of claim 14, further compris-

ing:

an absorbent to acoustically act as a spring, where the
absorbent substantially covers the hermetically sealed,
flexible container.

17. The communications unit of claim 16, where the absor-

bent comprises a porous fiber material.
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18. The communications unit of claim 14, where the gas
other than air comprises a density that is greater than a density
of air.

19. The communications unit of claim 14, where the gas
other than air comprises a density that is less than a density of
air.

20. The communications unit of claim 14, where the gas
other than air comprises helium.
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