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

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date (10) International Publication Number
8 November 2007 (08.11.2007) PCT WO 2007/125298 Al

(51) International Patent Classification: CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES,
G06F 1116 (2006.01) 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,
(21) International Application Number: LS, LT, LU, LY,MA, MD, MG, MK, MN, MW, MX, MY,

PCT/GB2007/001482 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,

(22) International Filing Date: 24 April 2007 (24.04.2007) TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(25) Filing Language: English (84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,

(26) Publication Language: English GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

(30) Priority Data: European (AT,BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
0608329.9 27 April 2006 (27.04.2006) GB FR, GB, GR, HU, IE, IS, IT, LT,LU, LV,MC, MT, NL, PL,

PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM,
(71) Applicant (for all designated States except US): ELEK- GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

SEN LIMITED [GB/GB]; Pinewood Studios, Pinewood
Road, Iver Heath, Buckinghamshire SLO ONH (GB). Declaration under Rule 4.17:

— as to applicant's entitlement to applyfor and be granted a
(72) Inventor; and patent (Rule 4.17(U))
(75) Inventor/Applicant (for US only): WALKINGTON,

Stuart, Mark [GB/GB]; 193 Ebberns Road, Hemel Published:
Hempstead, Hertfordshire HP3 9RD (GB). — with international search report

— before the expiration of the time limit for amending the
(74) Agents: ATKINSON, Ralph et al.; Atkinson & Company, claims and to be republished in the eλ'ent of receipt of

344-354 Gray's Inn Road, London WCl 8BP (GB). amendments

(81) Designated States (unless otherwise indicated, for every For two-letter codes and other abbreviations, refer to the "Guid-
kind of national protection available): AE, AG, AL, AM, ance Notes on Codes and Abbreviations" appearing at the begin-
AT,AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH, ning of each regular issue of the PCT Gazette.

(54) Title: MANUALLY OPERABLE POSITION SENSOR

(57) Abstract: A manually operable position sensor is shown, for providing control signals to an electronic device, such as an
audio player. A fabric ribbon (101) has a length substantially longer than its width with insulating yarns and electrically conducting
yarns included therein. The conducting yarns define three conductive tracks (103, 104, 105) running the length of the fabric. The
conductive tracks are configured to interface with an electronic device at a first end. At a second end, an active region of the fabric
forms part of a sensor assembly that is receptive to a manually applied pressure.



Manually Operable Position Sensor

Cross Reference to Related Applications

[0001] This application claims priority from United Kingdom patent

application number 0608329.9 filed 27 April 2006, the entire contents of which

are incorporated herein by reference.

Technical Field

[0002] The present invention relates to a manually operable position

sensor for providing control signals to an electronic device.

Background of the Invention

[0003] A manually operable position sensor is disclosed in US 6,452,479,

assigned to the present applicant. It is known for sensors of this type to

communicate with electronic devices. In order to provide electrical

communication between a sensor assembly and the electronic device, it is

necessary to define tracks for electrical conduction. In known assemblies,

these tracks are provided using electrically conductive tape surrounded by an

insulating material. The tape itself is relatively expensive and, furthermore,

costs are involved in terms of creating the assembly itself.

Brief Summary of the Invention

[0004] According to an aspect of the present invention, there is provided

a manually operable position sensor for providing control signals to an

electronic device. The position sensor comprises fabric having a length

substantially longer than its width with insulating yarns and electrically

conducting yarns included therein, such that conducting yarns define three

conductive tracks running the length of said fabric. The conductive tracks are



connectable to an electrical connector at a first end for interfacing with an

electronic device and at a second end, an active region of the fabric forms part

of a sensor assembly that is receptive to a manually applied pressure.

Brief Description of the Several Views of the Drawings

[0005] Figure 1 shows an embodiment of a manually operable positions

sensor;

[0006] Figure 2 shows an example of an application for the sensor

identified in Figure 1;

[0007] Figure 3 shows a sensor construction;

[0008] Figure 4 shows an enhancement to the construction of Figure 3 ;

[0009] Figure 5 illustrates additional elements of a construction; and

[0010] Figure 6 illustrates further additional elements.

Description of the Best Mode for Carrying out the Invention

[0011] An embodiment of a manually operable position sensor is

illustrated in Figure 1. A fabric strip or ribbon 101 has a length, illustrated by

arrows 102, that is substantially longer than its width, illustrated by arrow 103.

For example, the length of ribbon 101 may be typically seven hundred and fifty

millimetres with a typical width of twenty-five millimetres. The fabric has

electrically insulating yarns and electrically conducting yarns included therein.

The conducting yarns define three conductive tracks 103, 104 and 105 that are

connected to an electrical connector 106. The electrical connector is provided

to facilitate the interfacing of the sensor with an electronic device. At . its

opposite end, an active region 107 of the fabric forms part of a sensor

assembly that is receptive to a manually applied pressure.



[0012] In a preferred sensor, the fabric is produced by a weaving process

in which weft yarns are woven between warp yarns and the conducting yams,

that form tracks 103, 104 and 105, are included as part of the warp yarns.

Thus, as the fabric is woven, it is produced in the direction indicated by arrow

102.

[0013] In a preferred embodiment, the conductive yarns are silver coated

nylon and each conductive track 103 to 105 may have between five and ten

conducting yarns, with seven conducting yarns being present in a preferred

embodiment.

[0014] In a preferred embodiment, the spacing between the conductive

tracks (the insulating portions) is such that it is greater than the width if the

conducting tracks themselves. Preferably, the spacing is made consistent with

readily available circuit connectors, such as circuit connector 106 that,

typically, facilitates a spacing of two point five millimetres (2.5mm). Thus, if

alternate connections are selected, a spacing of five millimetres (5 mm) is

achievable, as is preferred in the present embodiment.

[0015] In a preferred embodiment, active region 107 forms part of an

analogue sensor in which the position of manually applied pressure is

determined by measuring the voltage across two of the conductive tracks.

Thus, in this way, it is possible to determine the position of manually applied

pressure in the direction of arrow 102. Thus, the sensor is essentially one-

dimensional and is not applicable for applications where position detection is

required in the direction of arrow 103, for example.

[0016] As an analogue sensor, upper track 103 may apply plus volts to a



position 108 of the active region. Similarly, track 105 may apply zero volts to a

position 109 of the active region. At a position where pressure is applied,

causing a mechanical interaction, a potential divider is created that applies a

voltage to the central track 104. Thus, in direction of arrow 102, pressure

applied closer to position 108 will return a higher voltage, while pressure

applied and closer to position 109 will return a lower voltage. Functions may be

associated with particular positions on the sensor, such that, for example, the

range of the sensor may be divided between five locations and the position of

these locations may be emphasised by the provision of masking. Thus, by

measuring the returned voltage, it is possible to perform a comparison

operation and thereby determine the actual function that has been selected.

[0017] An example of an application for the sensor is shown in Figure 2 .

In this example, the sensor is included in a jacket 201 (such as a jacket

suitable for sports activities). A manually operable data input device 202,

operating in accordance with the sensor technology of the preferred

embodiment, is fabricated into an arm 203 of the jacket. The data input device

is configured to receive input data from a user which, for example, may include

commands for controlling a mobile device such as a radio device, a mobile

telephone or an audio player, such as an MP3 player. Thus, an MP3 player

204 could be located in an external pocket 205 or in an internal pocket located

at any appropriate position within the jacket. It is then possible for interface

electronics, as described in the applicant's aforesaid US patent, to provide an

interface between the sensor and the MP3 player, for example.

[0018] A n example of a sensor construction is illustrated in Figure 3. The

sensor includes a first conductive plane 301 and a separation layer 3Q2 which

is placed between the first conductive plane 301 and an active region 303 of a



fabric 101 . In Figure 3 , an exploded view is presented but it will be appreciated

that, in use, the individual layers are .placed in contact. In addition, electrical

conduction in the vertical direction, illustrated by arrow 304, is provided by

stitching through the layers using conductive threads.

[0019] Thus, by the provision of stitching, the first track 103 is electrically

connected to a first corner 305 of conductive layer 301 . Similarly, track 105 is

electrically connected to an opposite corner 306 of the conductive layer 301 .

Preferably, conductive layer 301 is constructed from carbonised nylon.

[0020] Without pressure being applied, separation layer 302 prevents

conductive layer 301 from being placed into contact with the central track 104.

However, when pressure is applied, separation layer 302 is compressed and

as such electrical connection takes place at the position of the mechanical

interaction, that is, where the pressure is applied.

[0021] To facilitate the detection of the specific position of mechanical

interaction, masking means are provided. In the preferred embodiment, the

masking means includes a first mask 307 and a second mask 308. The first

mask 307 is located above the separation layer 302 and the second mask 308

is located below the separation layer.

[0022] An enhanced embodiment is illustrated in Figure 4 that deploys

additional component layers similar to those disclosed in the aforesaid US

patent assigned to the present applicant. In this preferred embodiment, the

single separation layer 302 is replaced with three separate layers, a central

layer 401 being conductive, while an upper layer 402 is an insulating separator

layer and a lower layer 403 is also an insulating separator layer. In this



configuration, conduction occurs when manual pressure is applied. However,

the provision of the additional layers prevents accidental triggering when, for

example, the material is bent or folded. In addition, it will be appreciated that

other technical solutions may be provided to give the functionality of the

separation layer.

[0023] As illustrated in Figure 5 , an upper cover 501 is preferably

provided, along with a lower cover 502 which protect the operation of the

sensor in the active region. Furthermore, an upper waterproof cover 503 and a

lower waterproof cover 504 are provided that run the length of the sensor from

the active region to the electrical connector 106.

[0024] As illustrated in Figure 6, further material is provided at 601 and

602 to facilitate the sewing of the sensor into a bag, jacket (as illustrated in

Figure 2) or other material environment so as to ensure robust operation. In

addition, the upper cover 601 may include graphical representations, illustrated

at 603 which relate to particular device functions. Thus, in the example shown

in Figure 2 , in which the device is used to control an audio player, these

graphical representations relate to particular operations of the player, such as

track selection and audio control.

[0025] In summary, it will be appreciated that the position sensor may be

constructed by firstly weaving a fabric with electrically conducting warp yarns

that define three conductive tracks that run the length of the fabric. An

electrical connector is connected to the conductive tracks at a first end to

facilitate the interfacing of the sensor with an electronic device, such as an

MP3 player. Then, at a second end, a sensor assembly is formed that is

receptive to manually applied pressure over an active region of the fabric.



Claims

1. A manually operable position sensor for providing control signals

to an electronic device, comprising:

a fabric ribbon having a length substantially longer than its width with

insulting yarns and electrically conducting yarns included therein, such that

said conducting yarns define three conductive tracks running the length of said

ribbon; wherein

said conductive tracks are configured to interface with an electronic

device; and

an active region of the fabric forms part of a sensor assembly that is

receptive to a manually applied pressure.

2 . A sensor according to claim 1, wherein said fabric is produced by

a weaving process in which weft yarns are woven between warp yarns and the

conducting yarns are included as part of the warp yarns.

3 . A sensor according to claim 1, wherein the conductive yarns are

silver coated nylon.

4. A sensor according to claim 1, wherein a conductive track is

created from a plurality of conducting yarns.

5 . A sensor according to claim 4, wherein each conductive track is

created from between five and ten conducting yarns.

6 . A sensor according to claims 1, wherein the insulating spacing

between conductive tracks is wider that the width of the conductive tracks.



7. A sensor according to claim 6 , wherein the spacing between

conductive tracks is made consistent with readily available circuit connectors.

8 . A sensor according to claim 7 , wherein the spacing between

conductive tracks is two point five millimetres.

9 . A sensor according to claims 1, wherein said active region forms

part of an analogue sensor in which the position of manually applied pressure

is determined by measuring a voltage across two of the conductive tracks.

10. A sensor according to claim 9 , having a first conductive fabric

plane, and a separation layer between said first conductive plane and said

active region of said fabric wherein:

a first track and a second track are connected to opposite ends of said

first conductive plane to generate a voltage gradient; and

a conductive path is formed between said first plane and said a third

track of said active region when manual pressure is applied to said active

region.

11. A sensor according to claim 10 including masking means for

defining active locations at positions on said active region.

12. A sensor according to claim 11, wherein said masking means

includes a first mask and a second mask, wherein said first mask is located

above said separation layer and a said second mask is located below said

separation layer.



13. A sensor according to claim 11, including a cover sheet, wherein

said cover sheet has graphical representations of device functions printed at

respective positions of said active locations.

14. A sensor according to claims 10 , wherein:

said separation layer includes a first insulating layer, a second

conductive layer and a third insulating layer; and

both of said insulating layers allow conduction there-through when

manual pressure is applied but at least one will prevent conduction under

conditions of bending.

15. A sensor according to claim 14, wherein said first conductive

layer and/or said second conductive layer are fabricated from carbonised

nylon.

16. A sensor according to claim 1, wherein said sensor is configured

to be attached to a garment or a bag.

17. A sensor according to claim 16, wherein said sensor is

configured to control personal electronic equipment such as a music player or

a mobile telephone.

18. A manually operable analog position sensor for providing control

signals to an electronic device constructed from fabric, comprising:

a first conductive fabric plane, a separation layer and a second

conductive fabric plane;



a fabric ribbon having a length substantially longer than its width with

insulting yarns and electrically conducting yarns included therein, such that

said conducting yarns define three conductive tracks running the length of said

ribbon; wherein

said conductive tracks are configured to interface with an electronic

device;

a first track and a second track are connected to opposite ends of said

first conductive plane to generate a voltage gradient; and

a conductive path is formed between said first plane and said third track

when manual pressure is applied.

19. A sensor according to claim 18, including masking material for

defining active locations of the sensor, in which a first mask is located above

said separation layer and a second mask is located below said separation

layer.

20. A method of constructing a manually operable position sensor

for providing control signals to an electronic device, comprising the steps of:

weaving a fabric ribbon with electrically conducting warp yarns that

define three conductive tracks that run the length of the fabric;

connecting said conductive tracks at a first end to a connector for

interfacing with an electronic device; and, at a second end

forming a sensor assembly that is receptive to manually applied

pressure over an active region of the fabric.

2 1. A method according to claim 20, further comprising the steps of

placing a separation layer over the woven fabric and placing a conductive layer



over said separation layer.

22. A method according to claim 19, further comprising the step of

applying masking for defining active locations.
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