wO 2008/095342 A1 |10 00O 0 0 0 A0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
14 August 2008 (14.08.2008)

fﬂﬁ A0 OO

(10) International Publication Number

WO 2008/095342 Al

(51) International Patent Classification:
HO4R 27/00 (2006.01)

(21) International Application Number:
PCT/CN2007/000409

(22) International Filing Date: 7 February 2007 (07.02.2007)

(25) Filing Language: English

(26) Publication Language: English
(71) Applicant (for all designated States except US): CRE-
ATIVE TECHNILOGY LTD [SG/SG]; 31 International
Business Park, Creative Resource, Singapore 609921 (SG).

(72) Inventors; and

(75) Inventors/Applicants (for US only): SHEN, Xiao Xiang
[CN/CN]; No. 16, Lane 647, Songtao Road, Pudong, New
District, Shanghai (CN). YU, Bin [CN/CN]; No. 16, Lane
647, Songtao Road, Pudong, New District, Shanghai (CN).
TAN, Hock Guan [SG/SG]; 11A Parry Avenue, Singapore
547239 (SG).

(74) Agent: BELJING EAST IP LTD.; Suite 1601, Tower E2,
The Towers, Oriental Plaza,NO.1 East Chang An Ave., Bei-
jing 100738 (CN).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ,BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS,
LT, LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS,
RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, S, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

(81)

(34)

(54) Title: A DOCK WITHOUT A POWER SOURCE FOR DIGITAL DEVICES

(57) Abstract: There is provided a
dock without a power source for a
portable digital device with at least
one integrated speaker driver. The
dock may include a platform for
placement of the portable digital
device; a protrusion located at
the platform for connection of the
portable digital device with the dock
with the protrusion including a slot
for egress of air from at least one
hole in a casing of the portable digital
device to the dock; and at least
one primary chamber to receive air
from the portable digital device with
the at least one primary chamber
having a vented port for the egress
of air. Advantageously, sound from
the at least one integrated speaker
driver is amplified when the portable
digital device is connected to the
dock. The connection of the portable
digital device with the dock may be
securable. A horn may be included
in an exterior facing opening

FIGURE 4

of the vented port, as the horn
advantageously improves aspects of
sound such as, for example, sound
directivity, radiation efficiency or
both of the aforementioned.



10

15

20

25

30

WO 2008/095342 PCT/CN2007/000409

A DOCK WITHOUT A POWER SOURCE FOR DIGITAL DEVICES

FIELD OF INVENTION

This invention relates to a dock for digital devices, specifically but not
exclusively to a media player dock without a power source that is able to

amplify sounds of connected digital devices.
BACKGROUND

It is common to see portable digital devices becoming increasingly compact.
Demand for these compact devices is very high as is the demand for
accessories for such devices. A popular accessory used with such compact
devices is a set of speakers. However, the size of the set of speakers is
usually made to be compact in order to match the appearance of the portable
digital devices. Unfortunately, the compactness of such speakers limits box
volume and thus, prevents the use of a vented box system design. As such,

closed box-small volume designs are often used for such speakers.

In the field of acoustics engineering, it is widely acknowledged that a low
cutoff frequency of a loudspeaker system is affected by enclosure volume of
the loudspeaker system. This is clearly demonstrated by the following

equation:

where f, = resonance frequency of enclosure, f, = driver resonance
frequency, ¥V, = equivalent volume and 7, = enclosure volume. Thus, it can

be seen that the larger the enclosure volume, the lower the resonance

frequency of enclosure (cutoff frequency).

Based on the aforementioned equation, it can be seen that the closed box-

small volume designs would have inadequate low frequency reproduction.
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Some of the aforementioned speaker systems do not have their own power
supply. They draw power from the connected portable digital device to power
speaker drivers, and correspondingly drains power from the portable digital
device, significantly reducing a duration of usage for the portable digital

device.
SUMMARY

There is provided a dock without a power source for a portable digital device
with at least one integrated speaker driver. The dock may include a platform
for placement of the portable digital device; a protrusion located at the
platform for connection of the portable digital device with the dock with the
protrusion including a slot for egress of air from at least one hole in a éasing
of the portable digital device to the dock; and at least one primary chamber to
receive air from the portable digital device with the at least one primary
chamber having a vented port for the egress of air. Advantageously, sound
from the at least one integrated speaker driver is amplified when the portable
digital device is connected to the dock. The connection of the portable digital
device with the dock may be securable. A horn may be included in an exterior
facing opening of the vented port, as the horn advantageously improves
aspects of sound such as, for example, sound directivity, radiation efficiency

or both of the aforementioned.

It is preferable that the air from the portable digital device is from the spheaker
chamber, the air being primarily excited by vibrations from the at least one
speaker driver. The vented port may affects the pitch of sound ampilified by
the dock. It is preferable that the portable digital device is a device like, for
example, a media player, a mobile phone, an electronic organizer, or any

combination of the aforementioned.

The dock may further including a first vertical wall, a second vertical wall, and
a base. The surfaces of the vertical walls and base may form a passage way
for amplification of the sound from the at least one integrated speaker driver
of the portable digital device. It is advantageous that the surfaces of the
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vertical walls and base are smooth and curved to improve the sensitivity of the
sound from the at least one integrated speaker driver of the portable digital

device.
DESCRIPTION OF DRAWINGS

In order that the present invention may be fully understood and readily put into
practical effect, there shall now be described by way of non-limitative example
only preferred embodiments of the present invention, the description being

with reference to the accompanying illustrative drawings.

Figure 1 shows a front view of a portable digital device used with a preferred
embodiment of the present invention.

Figure 2 shows a perspective view of the preferred embodiment of the pr_esent
invention.

Figure 3 shows a perspective view of the preferred embodiment of the present
invention when connected to the portable digital device.

Figure 4 shows a cut-away view of the preferred embodiment of the present

invention when connected to the portable digital device.
DESCRIPTION OF PREFERRED EMBODIMENTS

Referring to Figures 1 and 4, there is provided a portable digital device 20 that
is suitable for use with a preferred embodiment of the present invention. The
portable digital device 20 is a portable media player that may have eithef flash
memory or a hard disk drive. While the portable digital device 20 is shown to
have a display 22, this aspect of the portable digital device 20 is not essential
when the portable digital device 20 is used with a preferred embodiment of
the present invention. The portable digital device 20 should include at least
one speaker driver 26 incorporated within a casing 24 of the portable digital
device 20. Perforations 28 are made in the casing 24 to enable transmission

of sound from the at least one speaker driver 26.
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The at least one speaker driver 26 may be enclosed within a speaker
chamber 30 of the portable digital device 20. Each speaker driver 26 may
have a single speaker chamber 30. The casing 24 has an opening 32 that
allows passage of air into and out from the chamber 30. It is apparent that the
chamber 30 is not completely sealed. The opening 32 may be sealed using a
removable plug to prevent unwanted particles from entering the speaker
chamber 30. Retractable or snap-shut baffles may be used to cover the

opening 32.

It should be noted that the portable digital device may also be, for example, a
mobile phone, an electronic organizer, or any combination of the

aforementioned.

Referring to Figure 2, there is shown a perspective view of a dock 40 for a
portable digital device with at least one integrated speaker driver. Figures 3
and 4 show different views of the dock 40 when in use with the portable ‘digital
device 20. The dock 40 does not have an independent power source as
power is not required to operate the dock 40. The dock 40 includes a platform
42 for placement of the portable digital device 20. The platform 42 may either
be designed to receive/support a specific portable digital device or be
designed to receive/support any portable digital device. There may be a
protrusion 44 located at the platform 42. The protrusion 44 may be for
connection of the portable digital device 20 with the dock 40. The protrusion
44 may allow the portable digital device 20 to be securable with the dock 40
such that vibration of the dock 40 due to the portable digital device 20 is
minimised. The portable digital device 20 may be frictionally secured using a
precise fit between the protrusion 44 and rim of the opening 32 of the casing
24. The precise fit between the protrusion 44 and the rim of the opening 32 of
the casing 24 may be air-tight and prevent air from escaping from gaps
between the protrusion 44 and the rim of the opening 32. Either the protrusion
44 or the rim of the opening 32 may be lined with a compliant material like
fabric or rubber to ensure the precise fit between the protrusion 44 and the rim
of the opening 32 of the casing 24. A compliant material with a high coefficient



10

15

20

25

30

WO 2008/095342 PCT/CN2007/000409

of friction like rubber also aids in allowing the portable digital device 20 to be
securable with the dock 40.

The dock 40 includes a first vertical wall 41, a base 43 and a second vertical
wall 45 which aids in amplification of sound from at least one of the speaker
drivers 26 of the portable digital device 20 as the surfaces of the vertical walls
41, 43 and base 43 form a passage way for the sound. Surfaces of the first
vertical wall 41 and the second vertical wall 45 may be smooth and curved to
increase radiation area similar to an effect provided when using a horn.
Similarly, a surface of the base 43 may also be smooth and curved. The
curved surfaces of the vertical walls 41, 43 and base 43 may provides a flared
opening for the sound similar to a horn. An increase in radiation area would

enhance sensitivity of sound being generated by the portable digital device 20.

The protrusion 44 may include a slot 46 for egress of air from the opening 32
in the casing 24 of the portable digital device 20 into the dock 40. The dock 40
may include at least one primary chamber 48 to receive air from the speaker
chamber 30 of the portable digital device 20. Air from the speaker chamber 30
of the portable digital device 20 passes into the primary chamber 48 through
the opening 32 in the casing 24. The air from the speaker chamber 30 is
primarily excited by vibrations from the at least one speaker driver 26. While
the primary chamber 48 shown in Figure 4 is substantially “L” shaped when
viewed in a cut-away view, it should be noted that the chamber 48 is not
restricted to this shape. The primary chamber 48 essentially increases the
volume of the speaker chamber 30 of the portable digital device 20. Having a
larger speaker chamber volume allows for greater flexibility in a design for a
vented system (chamber and port) which may lower low cutoff frequency. As

such, low frequency reproduction is extended to lower frequency range.

The primary chamber 48 may also have a vented port 50 for the egress of air.
When the portable digital device 20 is connected to the dock 40, sound from
the at least one integrated speaker driver 26 may be amplified. The vented
port 50 affects the pitch of sound amplified by the dock 40. Varying
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dimensions of the vented po‘rf 50 may afféct the frequency of sgjund being

amplified.

A horn 52 may be included in an exterior facing opening 51 of the vented port
50. The horn 52 may improve aspects of sound such as, for example, sound

directivity, radiation efficiency or both of the aforementioned.

Whilst there has been described in the foregoing description preferred
embodiments of the present invention, it will be understood by those skilled in
the technology concerned that many. variations or modifications in details of
design or construction may be made without departing from the present

invention.
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CLAIMS

1. A dock without a power source for a portable digital device with at least
one integrated speaker driver, the dock including:

a platform for placement of the portable digital device;

a protrusion located at the platform for connection of the portable digital
device with the dock, the protrusion including a slot for egress of air from at
least one hole in a casing of the portable digital device to the dock; and

at least one primary chamber to receive air from the portable digital
device, the at least one primary chamber having a vented port for the egress
of air,

wherein sound from the at least one integrated speaker driver is

amplified when the portable digital device is connected to the dock.

2. The dock of claim 1, wherein the connection of the portable digital

device with the dock is securable.

3. The dock of claim 1, wherein the air from the portable digital device is
from the speaker chamber, the air being primarily excited by vibrations from

the at least one speaker driver.

4. The dock of claim 1, wherein a horn is included in an exterior facing
opening of the vented port, the horn improving aspects of sound selected from
the group consisting of: sound directivity, radiation efficiency and both of the

aforementioned.

5. The dock of claim 1, wherein the vented port affects the pitch of sound

amplified by the dock.

6. The dock of claim 1, wherein the portable digital device is selected
from the group consisting of: a media player, a mobile phone, an electronic

organizer, and any combination of the aforementioned.
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7. The dock of claim 1, further including:

a first vertical wall;

a second vertical wall; and

a base,

wherein surfaces of the vertical walls and base form a passage way for
amplification of the sound from the at least one integrated speaker driver of

the portable digital device.

8. The dock of claim 7, wherein the surfaces of the vertical walls and base

are smooth and curved.
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