A 0 O O

WO 03/019976 A2

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

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
6 March 2003 (06.03.2003)

T O O

(10) International Publication Number

WO 03/019976 A2

(51) International Patent Classification’: HO04R

(21) International Application Number: PCT/GB02/03851
(22) International Filing Date: 21 August 2002 (21.08.2002)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
0120282.9
0200315.0

21 August 2001 (21.08.2001)
8 January 2002 (08.01.2002)

GB
GB

(71) Applicant (for all designated States except US): NEW-
LANDS TECHNOLOGY LIMITED [GB/GB]; Unit 3F,
Newlands Science Park, Inglemire Lane, Hull, Yorkshire
HU6 7TQ (GB).

(72) Inventors; and
(75) Inventors/Applicants (for US only): JOHNSON, David,

(74)

@81

84)

Anthony [GB/GB]; 2 Main Street, Kilnwick, Driffield,
Yorkshire YO25 9JD (GB). METHERINGHAM,
William, John [GB/GB]; Carr Farm, Hilston Road, Roos,
Yorkshire HU12 0JB (GB).

Agent: LOVEN, Keith, James; Loven & Co., Quantum
House, 30 Tentercroft Street, Lincoln, Lincolnshire LN5
7DB (GB).

Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ,NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VN, YU, ZA, 7ZM, ZW.

Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),

[Continued on next page]

(54) Title: ACOUSTIC DEVICE

(57) Abstract: An acoustic device comprises
a suspended sheet (1) of a thin flexible material
having a rigid elongate member (4) secured
thereto, for example along an edge thereof,
an audio frequency actuator (5) acoustically
coupled to an end of the elongate member, and
means (6) for supplying the audiofrequency
actuator with an audio signal.



wO 03/019976 A2 NI 00O 0O O

Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),  For two-letter codes and other abbreviations, refer to the "Guid-
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ance Notes on Codes and Abbreviations" appearing at the begin-
ES, Fl, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK, ning of each regular issue of the PCT Gazette.

TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,

GW, ML, MR, NE, SN, TD, TG).

Published:
—  without international search report and to be republished

upon receipt of that report



10

15

20

25

WO 03/019976 PCT/GB02/03851

-1-

ACOUSTIC DEVICE
Field of the Invention

This invention relates to an acoustic device, and in particular to a thin panel type of
loudspeaker.

Background to the Invention

Flat panel loudspeakers are well-known, and typically consist of a rigid panel of
laminated plastics, card or wood with an acoustic transducer attached to one face of the
panel. Typical transducers are moving coil electromagnetic devices or piezoelectric de-
vices. On a smaller scale, it has been proposed to attach a transducer to a greetings card
to permit the card to deliver an audible message, or music, in addition to the written or
printed matter on the card. Devices of this type are disclosed in WO 97/09842, for ex-
ample.

It has now been found that a flexible sheet material, such as may be used to a
make a window blind or the like, may be caused to act as an effective sound radiator.
Summary of the Invention

According to the invention, there is provided an acoustic device comprising a
sheet of a thin flexible material having a rigid elongate member secured thereto, an audio
frequency actuator acoustically coupled to the elongate member, and means for supplying
the audiofrequency actuator with an audio signal. ‘

The sheet may be suspended from one edge thereof, for example in the manner
of a blind.

It will be understood that, while the sheet might conveniently have a generally rec-
tangular shape, for example when used as a blind, the invention is not limited to the use of
sheets having any particular shape.

The elongate member may be secured to the sheet by means of adhesive, pref-
erably an inelastic adhesive or the sheet may be secured by any rigid clamping means ei-
ther against the body of the elongate member or in a groove in the member. Conven-
iently, the elongate member is attached to the sheet along an edge thereof, suitably the

lower edge when the sheet is suspended at one end thereof. For example, the sheet may
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be formed into a roll at one edge thereof, and the elongate member is then secured
within the roll.

The elongate member may be a rod or tube, formed of metal, plastics or a com-
posite material, for example carbon fibre-reinforced plastics material. It will be appreci-
ated that any rigid or inelastic material may be used.

The actuator is preferably a giant magnetostrictive material (GMM) actuator, for
example of the type described and claimed in our co-pending International Patent Applica-
tion PCT/GBO1/01184, or as described and claimed in our co-pending application
GBO115481.4. Preferably, the actuator is bonded to one end of the elongate member,
for example by adhesive or by a screw-threaded connection. Where the elongate mem-
ber is a tube, the actuator may be bonded to a short rod which is in turn secured within
the tube, for example by a non-flexible adhesive.

The elongate member is preferably secured to the lowermost edge of the sheet,
the sheet being suspended at its upper edge, but it is also possible for the elongate mem-
ber to be at the upper edge of the sheet, or at a position intermediate the ends or sides,
particularly where the sheet is not rectilinear in form.

The sheet does not have to be held flat. Indeed, in an especially preferred em-
bodiment of the invention, the sheet is suspended in such a manner as to form an end
portion of the sheet into a curve. It has been found that this configuration gives an im-
proved bass response. The elongate member need not be straight; it can be curved, for
example to form a parabola or other curve, or multiple curves, for example in an ‘s’
shape, so that the sound or improved sound is heard on both sides of the sheet, and this
may permit the sound emitted by the sheet to be directed so as to give improved volume
and bass response at a particular location. It may be desirable to curve the elongate
member in more than one plane, or over only a part of the length thereof.

The elongate member may comprise a body containing the audio frequency actua-
tor and the means for supplying the actuator with an audio signal. The body could also

contain a power source for operation of the device, for example one or more dry cells.
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It may be desirable for the edge of the sheet by which it is suspended not to be
parallel to elongate member particularly where the elongate member is attached to the
lowermost edge of the sheet.

The means for supplying the audio signal may comprise a player device for repro-
ducing a recorded audiofrequency signal. For example, the player device may be a re-
cording tape player, a CD player, a DVD player, or a solid state memory device.

Alternatively, the means for supplying the audio signal may comprise a radio re-
ceiver or a network receiver, for example a device providing a connection to the Internet.
The radio receiver may be a broadcast radio receiver, or a receiver for a locally-radiated
radio signal, for example providing a wireless connection from a local signal source.

The thin flexible material of the sheet may be an extruded or otherwise formed
plastics sheet material, a woven or non-woven textile material, paper or card, or even
metal foil. The material will ideally be such that, when rolled, the material will stand up on
the rolled end and be self-supporting, but it could be a combination of a floppy or non-
self-supporting material and support strips attached thereto or incorporated therein.

The acoustic device of the invention will be useful for a wide range of applications,
from display stands that serve also to radiate sound for audio-visual information or enter-
tainment purposes to blinds that serve as loudspeakers. In one application, a blind is pro-
vided which, when pulled down, can be caused to play soothing music for a baby, for ex-
ample.

Anocther application for the acoustic device of the invention is in the reduction of
noise. By combining with the device a microphone and noise cancellation controller which
generates an antiphase signal corresponding to the noise received by the microphone, the
device can be employed to reduce perceived noise in a room or just in a part of a room.
The noise reduction may be configured to have a broad-spectrum effect or to reduce the
amplitude of selected frequency bands, for example frequencies associated with speech.
By configuring the device as a roller blind, for example, it can be arranged to activate
when the blind is lowered, reducing noise on a selected side of the blind. In this way, for
example, a temporary quiet zone could be provided in an open-plan office or the like,

without the need for providing relatively high-mass walls around the zone, but just by
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lowering blinds. Another use for such blinds would be in hospital wards, to provide qui-
eter conditions for a patient without the need for a separate room.

The blind may be provided with two separate layers spaced apart from one an-
other, one carrying a microphone to receive the ambient noise to be reduced, while the
other has the GMM actuator supplied with the antiphase signal to reduce the amplitude of
the ambient sound in the region of the blind. It will be appreciated that a similar effect can
be achieved by a combination of a rigid screen having a microphone associated therewith
and a blind in accordance with this aspect of the invention to radiate the cancellation sig-
nal. The microphone could be a GMM actuator coupled to the second layer.

Another embodiment of the invention comprises a “flag” formed of a small sheet
of a flexible material having sufficient stiffness to retain a curve therein. The flag has a rod
attached to it, for example along a vertical edge, or centrally of the width of the flag, the
rod being bonded to an actuator, for example a magnetostrictive actuator. The flag can
be used to provide local sound output, for example providing an individual choice of mu-
sic at a restaurant table, or information and announcements at a conference or exhibition.

The flag is preferably formed of thin card, stiffened fabric, metal foil or plastics
sheet material, but floppy materials incorporating stiffening supports may be employed. A
slightly concave arrangement is preferable, the concave face being directed towards the
user, in use, to enhance the sound heard by the user. Alternatively, a shape such as an ‘s’
shape of multiple curves may be employed.

The device may have more than one rod, for example at each side of the flag. Al-
ternatively, the rod may be located centrally of the flag, for example diagonally across the
flag, effectively forming two flags on a single support.

The rod may be dimensioned to incorporate therein the actuator, and audio signal
generator and batteries to power the device.

The flag could be used to carry advertising material, or perhaps a picture of a mu-
sician whose music is played through the device. The flag could be attached to an integral
rigid bar which could be mechanically connected to the rod, for example by sliding it into
a groove, thereby facilitating replacement of the flag. The flag could be formed as a pull-

out roll in the rod.
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Brief Description of the Drawings

In the drawings, which are diagrammatic illustrations of exemplary embodiments
of the invention:

Figure 1 is a perspective view of the lower end of a blind in accordance with the
invention;

Figure 2 is a perspective view of a blind according to an alternative embodiment;

Figure 3 is a perspective view of a blind according to a further embodiment of the
invention;

Figure 4 is a perspective view of yet another embodiment of the invention; and

Figure 5 is a perspective view of an audio device according to another embodi-
ment of the invention.

Detailed Description of the lllustrated Embodiments

Referring first to Figure 1, the audio device comprises a blind 1 formed of a stiff
flexible material suspended from the upper end thereof and formed into a loop 2 at the
lower end 3 thereof. A steel rod 4 is secured in the sleeve thus formed by means of a
hard-bonded inelastic adhesive, for example a rapid-bonding glue or ‘superglue’. A giant
magnetostrictive material (GMM) actuator 5, for example of the type disclosed and
claimed in our co-pending International Patent Application PCT/GB01/01184, is secured
via its acoustic coupling “foot” to one end of the rod 4, and is electrically connected to a
suitable audio signal source 7 through an electrical lead 6. When an audio signal is applied
to the actuator 5, the audio signal is coupled to the blind 1 and is radiated outwardiy
thereby, effectively causing the blind to become a loudspeaker.

Figure 2 shows an alternative embodiment, in which the rod, the actuator, a bat-
tery, a radio receiver and an amplifier are all incorporated into a plastics body 20 which is
secured by adhesive in a loop 21, formed by sewing or welding an end portion of the
blind 22 back on to itself. The blind 22 is suspended at the opposite end 23 thereof, for
example from a ceiling or window opening, and also has cords 24 by which the free end
of the blind containing the body 20 is suspended to form the blind into a curve adjacent to
the lower end thereof. It has been found that this configuration significantly improves the

bass response of the blind when operating as a loudspeaker.
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The radio receiver within the body may be arranged to receive broadcast radio,
but it may be preferred to use the type of receiver employed in local computer network-
ing or the like, for example that operating under the protocol known as “Bluetooth”, re-
laying, for example, music or speech from a local source such as a connection to the
Internet.

In another embodiment, the body 20 incorporates a microphone and noise cancel-
lation circuitry to generate an audio signal of opposite phase to that detected by the mi-
crophone within a selected frequency band, the blind then being caused to radiate the op-
posite signal, thereby cancelling at least some of the ambient noise.

Figure 3 illustrates a device in which the rod or tube 30 attached to the lower end
of the blind 31 is formed into a curve, thereby forming the blind into a curve in horizontal
section. For example, the curve may be parabolic, so as to tend to focus sound emitted
by the blind to a position in front of the blind. The upper end 32 of the blind may simply
be directly suspended from, for example, cords attached to a suitable horizontal surface
such as a ceiling, or it may have a stiffening rod attached thereto, curved into a similar
shape to that of the rod or tube 30.

Figure 4 illustrates another possible configuration, in which the blind 41 is pro-
vided with a curved rod 40 attached to the lower end thereof and carrying the magne-
tostrictive actuator, and is also curved in a vertical plane, so that the blind fabric carries a
double curve, tending, for example to focus sound to a location at a predetermined dis-
tance in front of the device and at a predetermined height above the ground.

The device shown in Figure 5 comprises a “flag” 50 formed of a stiff flexible ma-
terial such as thin card, stiffened fabric or a plastics sheet material. The flag 50 has suffi-
cient stiffness to be able to hold a slight curve therein. A rigid rod 51, for example of
plastics or metal, is attached to the flag by means of an inelastic adhesive material. As
shown in the Figure, the rod 51 is attached to a side edge of the flag, but it will be under-
stood that other locations for the rod are also acceptable, for example centrally of the
width of the flag. The rod 51 is in turn attached to the active part 52 of a magnetostric-
tive actuator 53, which is in turn connected through an electrical lead 54 to an audio sig-

nal source (not shown). When an audio signal is supplied to the actuator 53, the flag ra-
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diates audible sound from the concave face thereof. If the concave face is directed to-

wards a user, the user can then hear the sound.
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CLAIMS

1. An acoustic device, comprising a sheet of a thin flexible material having a
rigid elongate member secured thereto, an audio frequency actuator acoustically coupled
to the elongate member, and means for supplying the audiofrequency actuator with an
audio signal.

2. An acoustic device according to Claim 1, wherein the elongate member is

secured to the sheet by means of adhesive.

3. An acoustic device according to Claim 2, wherein the adhesive is an inelas-
tic adhesive.
4. An acoustic device according to Claim 1, 2 or 3, wherein the elongate

member is a metal rod.

5. An acoustic device according to Claim 1, 2 or 3, wherein the elongate
member is formed of a rigid polymeric material or a composite material.

6. An acoustic device according to any preceding claim, wherein the audio
frequency actuator is a giant magnetostrictive material (GMM) actuator.

7. An acoustic device according to any preceding claim, wherein the actuator
is bonded to the e;ld of the elongate member.

8. An acoustic device according to any preceding claim, wherein means are
provided for suspending the sheet from at least one edge thereof.

9 An acoustic device according to any preceding claim, wherein the elongate
member is secured along an edge of the sheet.

10.  An acoustic device according to Claim 9, wherein the elongate member is
secured to the lowermost edge of the sheet.

11.  An acoustic device according to Claim 9 or 10, wherein the sheet is
formed into a roll at one edge thereof, and the elongate member is secured within the
roll.

12.  An acoustic device according to any of Claims 8 to 11, wherein the sheet

is suspended at two opposed ends thereof.
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13. An acoustic device according to Claim 12, wherein the lowermost end of
the sheet is suspended in such a manner as to form an end portion of the sheet into a
curve.

14. An acoustic device according to any of Claims 1 to 7, wherein the sheet is
supported by the rigid elongate member. .

15. An acoustic device according to Claim 14, wherein the sheet is sufficiently
stiff to hold a curve therein.

16. An acoustic device according to Claim 14, wherein the sheet is provided
with at least one stiffening support.

17. An acoustic device according to any preceding claim, wherein the elongate
member contains the audio frequency actuator and the means for supplying the actuator
with an audio signal.

18.  An acoustic device according to any preceding claim, wherein the means
for supplying the audio signal comprises a player device for reproducing a recorded
audiofrequency signal.

19. An acoustic device according to Claim 17, wherein the player device is a
recording tape player, a CD player, a DVD player, or a solid state memory device.

20.  An acoustic device according to any of Claims 1 to 16, wherein the means
for supplying the audio signal comprises a radio receiver or a network receiver.

21.  An acoustic device according to Claim 19, wherein the radio receiver is a
broadcast radio receiver.

22.  An acoustic device according to Claim 19, wherein the radio receiver is a
receiver for a locally-radiated radio signal, for example providing a wireless connection
from a local signal source.

23.  An acoustic device according to any preceding claim, wherein the thin
flexible material is an extruded plastics sheet material or metal foil.

24.  An acoustic device according to any of Claims 1 to 22, wherein the thin
flexible material is a woven or non-woven textile material.

25.  An acoustic device according to any of Claims 1 to 22, wherein the thin

flexible material is paper or card.
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26.  An acoustic device according to any preceding claim, comprising a micro-
phone directed to one side of the sheet and connected to a noise cancellation circuit for
supplying the audiofrequency signal to the actuator, thereby causing the sheet to radiate
an opposite signal to at least selected frequencies received by the microphone.

27.  An acoustic device according to Claim 26, wherein the microphone is at-
tached to a surface spaced from the sheet, the surface receiving the sound to be can-
celled.

28.  An acoustic device according to Claim 27, wherein the surface comprises a
second flexible blind.

29.  An acoustic device according to Claim 27, wherein the surface is a rigid
sheet adjacent to the blind.

30.  An acoustic device according to Claim 29, wherein the rigid sheet is glass.
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