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(57) Abstract: A computer mouse module (10) comprising a power supply compo-
nent, a movement sensor (12), an encoder operable to encode data collected by the
movement sensor (12), a transmitter for transmitting the encoded data to a computer
and a physical connector (14) for detachably attaching a handle portion (11) to the
computer mouse module (10). The computer mouse module (10) may be attached to
the handle portion (11) to form a functioning mouse where a user grips the mouse
handle portion (11) to control the mouse.
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COMPUTER MOUSE MODULE

BACKGROUND

10801} A cornputer mouse is generally a hand-held device that detects two-
dimensional (2D} motion relative to a surface. A computer mouse is an input device for a
coraputer and the 2D motion detected by the mouse is input into the computer and wsed (o
control a pointer of a graphical user interface associated with the computer. There have
been variations upon the original wived coraputer mounse including: wireless computler
mice that transmit daia to a computer via infrared radiation or radio including Bluetooth
{(TM) and Wi-Fi (TM); foldable computer mice, such as the Microsoft (TM) wireless Arc
Mouse {TM} that can be folded to increase portability; and ergonomic computer mice,
such as the Microsoft {TM) Sculpt Ergonomic Mouse (TM) that are designed {o increase
comfort and avoid injuries such as carpal tunnel syndrome or other repetitive strain
injuries. Ergonomic mice are desigoed {0 avoid injories bat may not provide an accessible
design suitable for use by someone who has a hmitation in their motor skills which may
occur for a wide variety of reasons, such as neurological disorders like Cerebral Palsy and
Parkinson's disease.

10002] The examples described below are not limited to implementations which

solve any or all of the disadvantages of known mice.

SUMMARY

[0003] The following presents a simnplified summary of the disclosure in order to
provide a basic understanding to the reader. This summary 1s not intended to identify key
features or essential features of the claimed subject matter nor 18 i intended o be used to
fimit the scope of the claimed subject matter. lts sole purpose is to present a selection of
concepts disclosed herein 1o a simplified form as a prelude to the more detailed
description that is presenied later,

{08041 According to a first aspect there is a computer mouse module comprising a
power supply compouent, a wovement seusor, an encoder operable to encode data
collected by the movement sensor, a transmifter for transnutting the encoded data to a
coroputer, and a physical connector for detachably attaching a handle portion to the

computer mouse module.
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EHEIRY The computer mouse module may further comprise a scroli wheel portion.
The scroll wheel portion way comprise a scroll wheel or a scroll wheel connector for
detachably attaching a scroll wheel to the computer mouse module.

1G806] The scroll wheel moay have a rim that 1s reconfigurable. Rirns of dillerent
thicknesses may be detachably attached to alter the diameter of the scroll wheel.

166671 The computer mouse module may {urther comprise a button portion. The
button portion may comprises ong or more mouse buttons, or one or more mouse buttons
connectors for detachably attaching roouse bottons to the computer wmouse moduale. Hach
mouse bufton may comprise a button, a touch sensitive arca, a visual display or an
actuator,

[G008] The computer mouse module may {urther comprise one or more electrical
connections configured o supply power to the handle portion.

[0009] The computer mouse module may {urther comprise one or more electrical
connections configured to transmi a control signal to and/or from the handle portion.
16016 The computer mouse module may f{urther compnise hardware logic. The
hardware logic is operable to transmit a control signal to the handle portion nstructing the
handle portion to initiate a vibration fanction.

(0011} The buiton portion may be located towards a first end of the computer
mouse module. The physical connector may be located towards a second end of the
computer mouse module. The fivst end may be opposite to the second end. The computer
mouse module may farther comprise one or more magnets at the second end.

[0012] The physical connector may be a channel in the computer mouse module
arranged to receive a projection of the handle portion.

[0813] The physical connector may further comprise one or more biased
projections extending from the physical connector.

[0014] The diameter of the scroll wheel may be adjustable while the seroll wheel
reraains within the coraputer mouse module.

[0815] The compuier mouse module may {urther comprise one or more removable
modules. Hach remnovable module may provide the functionality of a scroll wheel, a touch

sensitive area, a mouse button, a display or an actuated surface.
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[0016] The power supply component may comprise at least one of a batiery, a
battery compartment for receiving a battery, or a wired couonection {or recetving power
from a power supply.

16817} According 1o a second aspect there is a compuler mouse comprising ¢
handle portion and a computer mouse module. The handle portion comprises a physical
connector. The computer mouse modale, wherein the computer mouse module comprises
a power supply component, 2 movement sensor, an encoder operable fo encode data
collected by the movement sensor, a transmidter for transrmoiting the encoded data to a
computer and a physical connector. The handle portion physical connector engages with
the compuier mouse module physical conuector to detachably attach the handle portion to
the computer mouse module.

[0018] The handle portion may be manufactured using an additive manuofacturing
technigue. The handle portion may extend arcund at least two surfaces of the computer
mouse cornponent. The compuler roouse module may be electrically connected to the
handle potion and is arranged {o provide electrical power to the bandle portion. The
clectrical connections may be located on the physical connection of the handie portion and
the physical connection of the computer mouse modale.

[0019] According to a third aspect there is method for assembling a computer
mouse comprising detachably attaching a handle portion to a computer mouse module.
The computer mouse module comprises a power supply component, a movement Sensor,
an encoder operable to encode data collected by the movement sensor, a transmitter for
fransmitting the encoded data to a computer, and a physical connector, The handie portion
comprises a physical counector that is reciprocal to the physical connector of the
computer mouse module.

{68281 Many of the attendant features will be more readily appreciated as the same
becomes better understood by reference to the folowing detailed description considered

in connection with the accompanying drawings.

DESCRIPTION OF THE DRAWINGS
16021} The present description will be better understood from the following

detailed description read in light of the accompanying drawings, wherein:
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FIG. 1 is a side view of a first exemplary computer mouse that includes a mouse
module;

FiG. 2A 15 a side view of a second exemplary computer mouse that includes a
mouse module;

FIG. 2B is an isometric view of the second exemplary computer mouse that
includes a mouse module;

FiG. 3A is an isometric view of a mounse module with a horizontal physical
connector;

FIG. 3B is a side view of the mouse module of FIG. 3A;

FIG. 3C 15 a rear view of the moase module of FIG. 3A;

FIG. 4 15 a rear view of a mouse module with a single vertical physical connector;
FiGG. 5 18 a rear view of a mouse module with an alternative single vertical physical
COnRECtor;

FIG. 6 1s a rear view of a mouse module with dual vertical physical connectors;
FIG. 7 1s a rear view of a mouse modole with a borizontal physical connector
across the width of the mouse module;

FIG. 8 is a rear view of a mouse module with a horizontal physical conpector
across the width of the mouse module where the physical connector has a widened
mouths

FiG. 9 is a rear view of a mouse module with a horizontal physical connector
across the width of the mouse module with magnets internal to the mouse module;
FIG. 10 is a rear view of a mouse module with a horizontal socket physical
connector with a plurality of notches;

FIG. 11 15 a rear view of a mouse module with a flat top profile;

FIG. 12 1s a rear view of a mouse module with a notch projecting within the
physical connector;

FIG. 13 15 a rear view of a mouse module with a plurality of electrical connectors
provided within the physical connector;

FIG. 14 18 a rear view of a mouse module with a flat mouse button portion
removed:

FIG. 15 15 a vear view of a mouse module with a curved top portion removed;
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(68221

FIG. 16 is a rear view of a mouse module with a curved top portion including
mouse scroll wheel removed;

FIG. 17 is a rear view of a mouse module with a curved top portion removed {o
provide access i a mouse scroll wheel;

FIG. 18 is a rear view of a mouse module with button portions removed;

FIG. 19 1s ansometric cutaway view of inlernal components of a mouse moodule;
FIGS. 20A-20E illustrate exemplary sequential steps for modifving a mouse scroll
wheel;

FIGS. 21A-21C illustrate isometric views of a computer mouse comprising the
mouse module and a printed handle portion;

FIGS, 22A and 228 tllustrate a cross-section of a detachable wheel structure;
FIGS. 23A and 238 illustrate side views of the detachable wheel structures of
FIGS. 22A and 228,

FIG. 24 dlustrates a top view of a mouse module with a module pocket;

FIG. 28 lustrates a top view of a mouse module with three module pockets;

FI(G. 26A is a schematic side view of a large wheel module;

FIG. 268 is an isometric view of the large wheel module of FIG. 26A;

FIG. 27 18 a schematic side view of a small wheel module;

FIG. 28A 15 a schematic side view of a touch strip module;

Fi(z. 288 is an isometric view of the touch strip button module of FIG, 28A;

FIG. 29 18 a schematic side view of a bution muodule;

FI1G. 30 is a schematic side view of a dummy module;

FIG. 31 is a schematic side view of a display module; and

FI(. 32 15 a schematic side view of an actuation module.

Like reference numerals are used to designate lhike parts in the

accompanying drawings.

[0033]

DETAILED DESCRIPTION

The detailed description provided below in connection with the appended

drawings is intended as a description of the present examples and is not intended o

represend the ondy forms in which the present examples are construcied or utilized. The

description sets forth the functions of the examples and the sequence of operations for
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constructing and operating the examples. However, the same or equivalent functions and
sequences may be accomphished by different examples.

[6624] FIG. 1 is a side view of a first exemplary computer mouse that includes a
mouse module 10 and a handle portion 11, The mouse wmodule 10 is detachable from and
reattachable to the handle portion 11. Contrary to contemporary mice, the handle portion
may be passive, while all active components are provided in the mouse moduale 10, The
mounse module 10 includes a movement sensor 12, such as an optical sensor or a roller ball.
The movement sensor is contained with the body of the mouse module. The optical sensor
may be proximal to a surface upon which the mouse is to be moved or, alternatively, an
optical sensor may be set back {rom the edge of the module 10 but directed towards a
surface upon which the mouse is to be moved. Movement detected by the movement
sensor 12 1s encoded by an encoder (not shown in FIG. 1) within the mouse module 10
and the encoded data is transmitted to a computer by a transmitter (not shown i FIG. 1)
Within the body of the mouse module 10 18 a hattery compartroent that may house a
battery. The battery may be non-removable from the mouse module 10 or removable and
externally replaceable. One or more batterics may be included in series or in parallel. The
battery powers the mouse module 10 and the components therein. The mouse module 10
has a physical connector 14 that is cngageable with a physical connector 13 of the handle
portion 11. The battery is an example of a power supply component that 1s operable, either
alone or with other devices, to power components within the mouse module. The
foregoing description will generally follow this present example with a battery or battery
compartment as a power supply component, however a power supply component may
comprise at least one of a battery, a battery compartment for receiving a battery, or a
wired connection, such as a USB connection, for receiving power from a power supply,
such as a computer. Such a battery or battery compartment may be substituied with a
different power supply component in any of the foregoing examples. If a mouse module i3
connectable by wired means then the mouse module may inclade an attached wired
connection or a connection, ¢.g. a USH connection, for receiving a cable, ¢.g. a USH cable.
The wouse module 10 further comprises a projection 16 {or contacting a surface vpon
which the mouse module may be moved. The shape of the physical connector 14 of the
mouse reodule 10 18 reciprocal to the shape of the physical connector of the handle portion

11 so that when the physical connectors 14, 15 are engaged, the mouse is usable 0 a

- G-
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person holding the handle portion 11. The handie portion 11 is for holding, grasping and
mantpulating the mouse. In the example of FI1G. 1, the movement seasor 12 15 positioned
to be directed towards a surface upon which the mouse is moved and the length of the
mouse module 10 15 supported by the handle portion 11 1o be at an angle with the surface
when the mouse is formed. In the example illustrated in FIG. 1. mouse buttons 13 are
provided at the front of the mouse module 10

[0625] FIG. 2A is a side view of a second exemplary computer mouse that
nchides a mouse module 10, The mouse module 10 has a physical connector 14 that
engages with a physical connector 15 of a handie portion 21. The handle portion 21 is arc
shaped. The mouse of FIG. 2A 1s designed to be used on a relatively flat surface and a
front part of the mouse module 10 and a rear part of the handle portion 21 contact the
surface while the middie section of the mouse is supported above the surface forming a
bridge. The bridge shape angles the mouse module 10 so that a movement sensor of the
mouse reodule 10 18 proximal to the surface.

16026] FIG. 2B is an isomefric view of the second exemplary computer mouse
that 1s illustrated in FIG. 2A. The mouse module 10 is shown in a state of sliding
engagement with the handle portion 21, whereby the handle portion 21 1s moved in the
direction of the arrow towards the mouse module 10 in order to detachably attach the
mouse module 10 with the handle portion 21.

1642371 FIGS. 3A, 3B and 3C iHustrate an isometric view, a side view and is a rear
view of a mouse module 30 with a borizontal physical connectior 34, In this example, the
mouse module 30 has physical buttons 33 and a physical scroll wheel 35, In other
examples, the buttons and scroll wheel {unctionality may be provided by one or more
touch sensitive surfaces and, optionally, haptic feedback is provided for a button chick and
a mouse scroll vibration via a haptic module (oot shown). The physical convector 34 of
the mouse module 30 is a channel across the mouse module 30 that 1s partially open to a
rear surface 36 of the mouse module 30 to allow a physical connector of a handle portion
to be inserted into the channel thereby securely engaging the mouse module 30 with the
handle portion to form a mouse. In the llustrated exaruple, the physical convecior s a
female comnector, however it is within the scope of this disclosure to have a male
connector {orming part of the roouse module 30 and a handle portion having a reciprocal

‘emale connector. Additional connection means are described later in the Detailed
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Description section. FIG 3C tllustrates a removable panel 37 on a bottom surface of the
mouse module 30 that is removable to access one or more batteries used o power the
mounse module 30

1OO28] FIGS. 4 1o 6 illustrate alternative examples of physical connectors 44, 54,
&4 for a mouse module. FIG. 4 illustrates a mouse module with a single vertical physical
connector 44 formed by a slot whereby a mouse handle portion connector will slide down
from a top surface for the mouse module to engage the handle portion with the mouse
module. FIG. 5 illustrates a rear view of a roouse module with an alternative single
vertical physical connector 54 whereby a physical connector of a handle portion will be
inserted {rom an opposiie side to the haondle portion of FIG. 4. These lusirated alternative
handle portion engagement means illustrated in FIGS. 4 and 5§ enable different uses of
mouse modules whereby, when the mouse moduoles are in use, forces are created in
opposing directions and these {orces may be best resisted by one of the two illustrated
mouse mwodules. FIG, 6 is a rear view of a mwouse module with dual vertical physical
connectors 64 and illustrates that multiple physical connectors may be used with a mouse
module. Although two such connectors are illustrated in FIG. 6, it is envisaged that more
than two connectors may be siilized by a mouse module and that the angles of the
multiple physical connectors may be orthogonal rather than horizontal as Hlostrated in
FiG. 6 thereby allowing different ways (o connect a mouse handle portion to a mouse
module.

~
i

(6829 FIG. 7 1s a rear view of a mouse module 70 with a horizontal physical
connector 74 across the full width of the mouse module so that a physical connector of a
handle portion may be nserted from either side of the mouse module 70 in order to form a
mouse. This provides both a more customizable mouse design and also makes either left-
handed or right-handed mice casier to support with complex handle portion shapes.

10030 FIG. § 15 a rear view of a mouse module 80 with a horizontal physical
connector 84 across the width of the mouse module 80 where the physical connecior 84
has a widened mouth 840, The widened mouth 840 facilitates insertion of a physical
connector of a mouse handle portion in the channel and thereby allows for anyone to
insert a handle portion with increased ease as well as being an accessibility feature for
people who may have reduced dexierity in thewr hands. The widened mouth 840 of FIG. 8

may be applied to any channel opening disclosed in this document.
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100311 Fi3. @ is a rear view of a mouse module 90 with a horizontal physical
connector 94 across the width of the roouse module 90 with a plurality of magnets 940
internal to the rear of the mouse module B0 so that the magnets 940 are proximal to a
surface of the handle portion when the mouse is assembled. The handle portion will have
co-located magnets or a metal portion that would be magnetically atiracted to the magnets
in the mouse module 80, The magoetic force between the mouse module 90 and a handle
portion will help retain the engagement of the physical connectors while an assembled
mouse 18 10 yse. Whie FIG. 9 illustrates magnets 940 formng part of the mouse module
80, this disclosure extends to an example where one or more magnets are located in a
handle portion or il magnets are included with any of the other described or illusirated
mouse module cxamples.

F86327 FIG. 10 18 g rear view of a mouse module 100 with a horizontal socket
physical connector 104 with a plurality of notches 1040, In this example, there is no
sliding engagernent of a handie portion and a mouse module {rom a side, rather a
projection frow the handie portion is inserted mto the socket 134 of the mouse modale.
When inserted, cach notch 1040 engages with recesses on a physical connector of a
handle portion in order to maintain engagement between the handle portion {(not shown)
and the mouse module 100, The notches may be biased to remain extending from the
socket 104. The thustrated example has four notches, however this nomber 1s not intended
to be limiting for the present disclosure. The biasing may be provided by spring loading
the notches.

10833] FIG. 11 is a rear view of a mouse module 110 with a flat top profile. The
flat top 113 allows for a handle portion to more easily extend over the top of the mouase
module 110 from the rear of the mouse moduie and also to form a more secure and stable
{it between the mouse module and mouse handle portion that are to form a mouse. In this

illustrated examaple, there is a socket 114 to allow shiding attachment of a handie from a

side.
108341 FIG. 12 18 a rear view of a mouse module 120 with a notch 1240 projecting

within a chanpel of a physical comnector 124, The notch 1240 1s biased lo remain
extending into the channel to provide a more secure engagement between the mouse
moduole 120 and a handle portion. The notch may be biased with the inclasion of a spring-

ipaded mechanism not illustrated in the figure.

- 9.
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1(635] Fi(s. 13 18 a rear view of a mouse module 130 with a plurality of electrical
connectors 1300 provided within a physical connector. The electrical connectors may
provide power to a device within a handle portion. Alternatively, or in addition, the
electrical connectors 1300 may transmoit one or more control signals (o a device within a
handle portion. In one example, the electrical connectors 1300 received signals from a
device within an attached handle portion. A handle portion for use with mouse wodule
130 has corresponding clectrical connectors that engage with the clectrical connectors of
the mouse module 1300 enabling power and/or signals to be transmidted between the two
components. Three electrical connectors 1300 are illustrated in FIG. 13 but there may be
more or less than three electrical connectors provided. A device within a handle portion
may be able to generate vibrations that are used to provide feedback to a user of the
mouse, or to provide 4 constant stimulation to a user so that the user can better control the
Mouse.

j8036] FIG. 14 is a rear view of a mouse module 140 with a removable flat top
button portion 143 that has been removed. The removal of the top portion 143 exposes
one or more electrical connectors 1430 that may engage with a handle portion {o provide
data to the mouse modunle 140 and, optionally, provide power and/or data o an attached
handle portion. The flat top portion 143 may include one or more controls, such as a touch
sensilive area that operates as a virtual scroll wheel so that an entive top surface 143 of the
mouse module 140 is removed. In this example, the removal of a top surface of the mouse
modide allows improved engagement between a handle portion and the mouse module
140 and also the top potion can be replaced by a different top portion with an alternative
baotton configuration, layout or physical design, such as a physical scroll wheel or multiple
buttons or swiiches. Further, it enables a handle portion to be flusher with the mouse
modile 140 allowing the resuliant mouse to be more adaptable to better support
accessibility needs where size and profilc of a mouse handle is of upmost importance (o a
aser. In this, and in other examples, a removable mouse top portion may inclade only a
{ront arca of the mouse module or even a larger area where up to the entire top surface of
the mouse module s removable.

108371 Fi3. 15 is a rear view of a mouse module 150 with a curved top portion
153 removed. This example {urther iHustrates how the adaptability of a mouse portion 150

is improved by the removal of a portion or all of a top surface. Custom handle portions
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can be made to better fit a mouse module 150 with a {lat upper surface, as opposed to the
rernoved curved surface, that also has a thinoner profile.

[0638] FIG. 16 is a rear view of a mouse module 160 with a curved top portion
163, including an integral mouse scroll wheel 165, that is removable. The adaptability of
the mouse module 160 is greatly improved by the removal of both the curved top surface
163 and also the removal of the physical mouse scroll wheel 165, The top surface 163
numerous curved surfaces make it difficult and imprecise @ closely match an attachable
handle portion; this problem 1s solved by the top portion being removable and, optionally,
replicable with an alternative top portion with a different configuration. In some examples.
functionality provided by one or more buttons and/or a scroll wheel may be lost by the
removal of those components, however there is an overall gain to the accessibility of a
mouse when a better fitting custom handle portion is provided.

166039 Fi3. 17 is a rear view of a mouse module 170 with a curved top portion
173 removed o provide access to a mouse scroll wheel 175, In this exaraple, a scroll
wheel projecting from a top surface of a8 mouse module 170 can be removed or replaced
for improved cngagement between the mouse module 170 and a handle portion.
Replacement of the scroll wheel 175 with an alternative scroll wheel provides a different
ergononic benelit to a user and allows for recycling of the modular mouse by providing
an alternative design. Removal of the mouse wheel 175 and replacement of the top portion
173 will reduce the profile of the mouse providing the improved engagement between the
mouse module 170 and a handle portion. Alternatively, the mouse wheel 175 may be
replaced by one with a larger of small diameter so that it can better be used with a handle
portion connecied (o the mouse module 170

1648441 F1G. 18 is a rear view of a mouse module 180 with button portions 183 and
a scroll wheel 185 removed. In this example, the butfon area is formed from at least two
surfaces meaning that one or more may be removed in order (o provide a suitable
engagement with a handle portion to meet the accessibility requirements of a user.

(0841} FIG. 19 is an isometric cutaway view of internal components of a mouse
module. A mouse wheel 195, movement sensor and press sensors o detect depression of
the outer mousc buttons are formed as a small, compact unit on a printed circuit board

(PCB) 196 within the mouse moduale 190 allowing removal of upper surfaces of the mouse

- 11 -
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module as illustrated in the preceding figures without cxposing the more fragile internal
coroponents of the mouse module.

[6642] FIGS. 20A-20E illustrate exemplary sequential steps for modifying a
mouse scroll wheel. In the lusirated example, the diameter of the scroll wheel 1s increase
from the relatively small diameter illnstrated in FIG. 20A to the relatively large diameter
illustrated n FIG. 20E. In FIG. 20B, a partial section of an outer scroll wheel rivo is
applied to inner scroll wheel. The inner scroli wheel is rotated to expose a further section
of the nner scroll wheel and a second partial section of the outer scroll wheel 15 apphied to
the inner scroll wheel in FIG. 20D, In the illustrated example, the outer wheel rim 1s
formed of two equal-sized portions, however there may be more than two portions and the
portions may not be equal in size. This cxample enables the outer material or grip of a
scroll wheel to be changed or added while the scroll wheel remains attached to a mouse or
mouse module. Optionally, the inner and outer parts of the scroil wheel components may
be magnetically atiracted to each other aHowing a removable attachment, or the 1oner and
outer scroll wheel components may have designated wounting features that physically
engage with cach other allowing a removable attachment.

[6843] FIG. 2TA-21C illustrate isometric views of a compater mouse comprising a
mouse module 210 and an exemplary additively manufactured handle portion 211, The
handle portion 211 encloses the mouse module 210 being on a top, bottom and rear
surface of the mouse module 210, The handle 211 has two channels 2111 to support digits
of a user. This example inchides a handle 211 specifically designed to provide an
accessible mouse when the handle portion 211 is attached to a modular mouse 210, A
projection 2112 from the handle portion 211 ensures that pressure from a user into the
channels 2111 will only provide a pressure to activate one of a plurality of buttons on the
mouse module 21, Alternative exemplary mice designs ave illustrated in FIGS. 1 and 24,
however none of the illustrated examples are to be understood as liniting exaropies of
mouse handle portions and alternative handle portion designs may be provided (o meet
preferences or specific needs of users.

(6844 FIGS. 22A and 228 illusirate a cross-section of a detachable mouse wheel
structure {rom a top down viewpoint and FIGS. 23A and 238 illustrate side views of the
same detachable wheel structure. The exeraplary structures and methods disclosed in and

in relation to these figures may be used in conjunction with the mouse modules described
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elsewhere in this document. In the figures, one side of a mouse wheel 220 has an encoder
shaft 221 for engaging with an encoder 222; the encoder 222 typically having a HEX head
shape. The other side of the mouse wheel 220 has shaft 223 for pushing a middle button
switch 224. There 1s a small gap 226A {e.g. Srorn) between the wheel 220 and the mddle
button switch 224. The small gap 226A length is larger than encoder shaft 221 length. A
typical mouse has no gap or a very small gap, so i 1s difficult to remove a mouse wheel
part from a mouse body without dismantling both the mouse body and a printed circunit
board (PCB) 225, Gap 226A enables the detachment of roouse wheel 222 from the wouse
body without requiring a full dismantle of the mouse. An exemplary process for servicing
or changing a mouse wheel comprises the steps of removing a top cover of the mouse
component (not shown); sliding the mouse wheel 220 in the direction of the arrow
iHustrated in FIG. 22B to remove the encoder shaft 221 from the encoder 222; removing
the original mouse wheel 220; inserting a new mouse wheel 220; shding the new mouse
wheel 220 10 the opposue direction to the arrow llustrated in FIG. 228 to msert the
encoder shaft 221 into the encoder 222 and replacing the top cover of the mouse
component. This exemplary structure cnables a user to use 4 personal or custom wheel,
whereby the wouse wheel is custom not only in size but also 1n shape, color or material. A
farge wheel {e.g. around 25mm diameter, around 6mm width and with a rubber surface)
provides good usability that may be benpeficial to the productivity some psers.
Alternatively, a small wheel (e.g. around 20mm diameter, around 4nun width and with a
metal surface} would provide a more usable mouse {or other users. If a mouse wheel 222
is not required, this above-described method also cnables its simple, easy and non-
destractive removal of the mouse wheel 222 from the containing mouse.

[0845] F1G. 24 illustrates a top view of a mouse module 240 having a left button
241, a vight button 243 and a module pocket 242 positioned at a location corresponding o
a typical mouse scroll wheel between the left button 241 and the right button 243, The
modole pocket 242 is a recess in the mouse module 24 with a signal connector 2420
comprising of a plurality of electrical connectors — three are tustrated in the figure and in
other figures, however, the number and layout of the connectors/pins are not intended o
be a himiting in the examples. Wheel module 260 illustrated in FIG. 26a may be inserted
into the module pocket 242 of mouse module 240, Wheel module 260 illastrated 10 FIGS.

26a and 26b has a signal connector comprising of a plurality of electrical connectors. The
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wheel module signal connector contacts with module pocket signal connector 2420 to
provide a moase scroll wheel function with a middle bution activated by pushing the
wheel downwards. I this module structure 1s used only for a mouse wheel, a 4-pin signal
connection may be sufficient. However, aliernative signal structures, protocols and
connections may be used, for example, a I'C protocol may be operated using a 3-pin
connection, a Jomt Asynchrooous Communications; Device Agnostic Control (JATDAC)
protocol may be operated using a 3-pin connection, and a Serial Peripheral Interface (SPI)
protocol that may be operated using a 4-pin connection. Above 15 described how the
wheel module 261 of FIGS. 20a and 26b may be inserted into the module pocket 242 of
mouse module 240, bowever alternative functional modules maybe inserted into the
module pocket 242 and thercby connected with the mouse module 240 to provide
additional or alternative functionality,

16046] Exemplary mouse modules are illustrated in FIGS. 20A-32 and each
provides different capabilities or configorations for a mounse module coupled to the mouse
modole and also to a mouse containing such a mouse module.

108471 FIGS. 26A-32 iHustrate example modules to engage with a mouse modale
whereby respective electrical connectors are also engaged, where present.

[ 0048] FIGS. 26A and 268 illustrate a large wheel module 260, The ‘large” wheel
261 may be around 25 mm i diameter, 6 mm 1 width and have a rubber surface.

1648491 FIG. 27 tllustrates a small wheel module 270, The ‘small” mouse wheel
may be around 20 mm in diameter, 4 mm in width and have a metal surface.

HERTH FIGS. 28A and 288 illustrate a touch strip module 280 that includes a {lat
touch-sensitive sorface 281, The touch-sensitive surface 281 may wtilize a capacitive
touch sensor and be used provide mouse wheel functionality or may be able to detect a
touch sensitive input tracking o up to two dimensions {across the surface) and also a force
of a touch.

186511 FIG. 29 llustrates a bution moduie 290 that can be used with the mouse
module 240 of FIG. 24 to provide s 3-button mouse configuration that would be beneficial
{or performing Compuier Aided Design operations. The button module 290 encloses a
button 291 for detecting a {orce associated with a button press.

1665821 FIG. 31 iHustrates a display modale 310 that provides display 311 on a

mounse module when the display module 310 is attached thereto. The display 311 may

- 14 -
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comprise an LCD screen and be driven by a processor within a mouse module or within
the display module 310,

[6653] FIG. 32 illustrates an actuator module 320 comprising an actuator 321 and
a pin 322 for providing information to a user by tactile means. In one example, a mouse
module may provide information to a user in a braille format.

[8854] I a user does not want (o ase one or more functions in a mouse module, a
dummy module 300 can be used such as that ilustrated in FIG. 30. The dummy module
300 has no electnical connectors. All other wodules are illustrated with electrical
connectors which, as described, may vary in number, size, position and format.

RS FIG. 25 illustrates a second mouse modale 250 that provides three wodule
pockets: a left module pocket 251, a middle module pocket 252 and a right module pocket
253. This second mouse module 250 may be customized and enhanced with the addition
of multiple mouse modules including but not limited to those types described above. All
three module pockets 251, 252, 253 are compatible with all of the described modules as
cach of the three module pockets 251, 252, 253 has electrical connections 2510, 2520,
2530 that can be used to power and control respective modules as well as receive data
from respective modudes, as required. Any combination of modules may be configured,
such as  button/whecl/bution,  button/button/wheel, wheel/wheel/display, cte. An
alternative configuration that is not ilustrated 1s that of a large touch panel module that is
a single unit that occupies all three module pockets that can provide 2D scrolling or other
multi-finger touch functionality. This large touch panel modunle may couple to the
clectrical connectors of a single module pocket, such as the middle medule pocket 252,
for example.

[6856] In this document we describe @ handle portion for a mouse module that can
be repeatedly detached and reattached. The handle portion may be swapped for another
handle portion with a connector that is reciprocal with that of the mouse module to the
extent that epgagement between the mouse module and the mouse handle portion is
maintained during use of a mouse comprising the mouse module and the mouse handle
portion. The engagement mway be maintained by one or more of reciprocal male and
female portion{s) on the mouse module and mouse handle portion, a magnetic foree acting
between the moanse module and mouse handle portion, a friction it between one or more

male and female portions in a plug and socket arrangement, or the like. A connection or
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disconnection between a mouse module and a mouse handle portion may be performed
with a shiding engagement frow any side (lop, bottom, lelt or right) of the mouse module
with respect to the handle portion as ilustrated in the figures. Alternatively, the
connection or disconnection may be performed using a twisting motion if either the mouse
module or mouse handle portion is provided with a helical projection and the respective
other of the mouse module or the roouse handle portion 1s provided with a reciprocal
connection {0 the helical projection. Non-fastening projections {rom either or both the
mouse modole or mouse handle portion may help retain the engagement of the mouse
module and mouse handle portion. Further, in the figures the male physical connectors are
illustrated as being largely round 1o cross section, however their cross-section may be
irregular and/or angular. The handle portion is a portion of a mouse designed to be held or
grasped by a user of the mouse with the handle portion arranged and sized to fit within the
palm of the user of the mouse. In one cxample, the mouse module is arranged such that
the movement sensor would not be directed to a surface if the mouse module was placed
{flat on the surface. In ose, a handle portion attached to the mouse module may be required
to maintain an angle between a lower surface of the mouse modale and the surface against
which movement is detected by the movement sensor. In a different example, a mouse
module comprises a movement sensor that 1s arranged towards a surface when the mouse
modole is laid flat on the surface, supported neither by a handle portion nor by a user.

(64857 Alernatively, or in addition, the functionality described for a mouse
modide 1s performed, at least in part, by one or more hardware logic components
contained within the mouse module. For example, and without limitation, tllustrative
types of hardware logic components that are optionally used include Field-Programmable
Gate Arrays (FPGAs), Application-Specific Integrated Circuits {ASICs), Application-
Specific Standard Products {(ASSPs), System-On-a-Chip systems (SOCs), Complex
Programmable Logic Devices (CPLDs) and Computer Processing Units {CPUs). The one
or wore hardware logic components are operable to receive and transmit data between
components of the mouse module. The one or more hardware logic components may be
{urther operable to conirol the receiving and transwuission of data between components
within the mouse module and components within the mouse handle portion using one or
more protocols. In this manner, devices within the handle portion may be controlied by

the one or more hardware logic components. H a mouse handle portion comprises one or
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more sensors, data collected from such one or more sensors may be transmitied o the one
or raore hardware logic componenis. The one or moore hardware logic components may be
yet further operable to receive and transmit data between components within the mouse
module and a connecied computer.

[(058] The term ‘computer’ or 'computing-based device' is used herein to refer to
any device with processing capability such that it execules instructions. Those skilled 1n
the art will realize that such processing capabilities are incorporated into many different
devices and therefore the terms ‘computer’ and ‘computing-based device' each include
personal computers (PCs), servers, mobile telephones (including smart phones), tablet
corapuiers, sef-top boxes, media players, garoes consoles, personal digital assistants,
wearable computers, and many other devices.

[0859] Although above exaraples may be described in relation to battery powered
mice having a battery compartiment, alternative examples include wired mouse modules
that are externally powered and do not have a battery or battery compartment. A wired
mouse may be powered by a wired connection that provides both power and transmits
data along s length between connected devices such as, for example, a mouse module
and a computer. In one sach example, the connection may be a USE counection and the
mouse module includes a USB transceiver or the ke, A further alternative may replace
the battery with one or more capacitors or one or more super capacitors that use motion of
the mouse module to generate a charge that is stored in the capacitor{s)/super capacitor(s}.
The stored charge may be used later to power the modular mouse.

10060 Above we describe that a mouse handle may be formed using an additive
manufactoring technigue, which allows ease of prototyping and a custom mouse handle
design for an individual user; however, a mouse handle may also be produced using a
rapid mamufacturing technique or another technique that forms a mouse handle by adding
material or removing material.

160611 The methods described berein are performed, 1o some examples, by
seftware in machine readable form on a tangible storage medium e.g. in the form of a
compuler program comprising compuler program code meauns adapted to perform all the
operations of one or more of the methods described herein when the program is run on a
coroputer and where the computer program may be embodied on a computer readable

medium.  The software is suitable for execution on a parallel processor or a scrial

H
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processor such that the method operations may be carried out in any suitable order, or
simultaneonsly.

[6662] Any range or device value given herein may be extended or altered without
losing the effect sought, as will be apparent to the skilled person.

10863] Although the subject matier has been described in language specific (o
structural features and/or methodological acts, it is to be understood that the subject matter
defined in the appended claims i1s not necessarily limited to the specific features or acts
described above. Rather, the specific features and acts described above are disclosed as
example forms of implementing the claims.

{6864 It will be understood that the benefits and advantages described above may
relate to one example or may relate {o several examples. The examples are not hmited {o
those that solve any or all of the stated problems or those that have any or all of the stated
benefits and advantages. Ht will further be understood that reference to ‘an’ item refers o
one or more of those items.

16063] The operations of the methods described herein may be carried owt in any
suitable order, or simuliancously where appropriate,  Additionally, individual blocks may
be deleted from any of the methods without departing from the scope of the subject matter
described herecin. Aspects of any of the examples deseribed above may be combined with
aspects of any of the other examples described to form further examples without losing
the effect sought.

[3866] The term ‘comprising’ is used herein to mean incloding the method blocks
or elements identified, but that such blocks or elements do not comprise an exclusive list
and a method or apparatus may contain additional blocks or elements.

108671 It will be understood that the above description is given by way of example
ounly and that various modifications may be made by those skilled in the art. The above
specification, examples and data provide a complete description of the structure and use of
examples. Although varions examples have been described above with a certain degree of
particularity, or with reference to one or more individoal cxamples, those skilied in the art
could make numerous alierations to the disclosed examples without departing from the

scope of this specification.
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CLAIMS

I A computer mouse module comprising:
a power supply component;
a movement sensor;
an encoder operable to encode data collected by the movement sensor;
a transmitter for transmitting the encoded data to a computer; and
a physical connector {or detachably attaching a handle portion to the computer

mouse module.

2. The compuier mouse module of claim 1 further comprising a scroli wheel portion,
wherein the scroll wheel portion comprises:

a scroil wheel; or

a scroll wheel connector for detachably attaching a scroll wheel to the computer

ouse module.

3. The computer mouse modale of claim 2, wherein the scroll wheel has a rum that 1s
reconfigurable whereby rims of different thicknesses are detachably attachable to alter the

diameter of the scroll wheel.

4. The computer mouse module of claim 1 further comprising a bution portion,
wherein the button portion coraprises:

one or more mouse buttons; or

one or more mouse buttons connectors for detachably attaching mouse buttons to

the computer mouse module.

5. The compuier mouse module of claim 4, wherein each mouse bulton comprises a

button, a touch sensitive area, a visual display or an actuator.

&. The computer mouse module of claim 1 further comprising one or more electrical

connections configured to supply power to the handle portion.

- 19 -
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7. The computer mouse module of claim 1 further comprising one or more clectrical

connections configured to transmi a control signal to and/or {rom the handle portion.

8. The compuier mouse wodule of claim 7, further coroprising hardware logic,
wheretn the hardware logic is operable to transmit a control signal to the handle portion

instructing the handle portion (o inttiate a vibration function.

9. The computer mouse module of claim 4, wherein
the button portion is located towards a first end of the computer mouse moduie,
the physical connector 1s located towards a second end of the computer mouse
module, and

the {irst end is opposite to the second end,

16 The computer mouse module of claim 9 {urther comprising one or more magoets

at the second end.

1 The computer mouse module of claim 1, wherein the physical conpector is a
channel in the computer mouse module arranged to reccive a projection of the handle

portion.

12. The compuier mouse module of claim 1, wherein the physical connector further

cornprises one or more biased projections extending from the physical connector,

3. The computer mouse module of claim 2, wherein the diameter of the scroll wheel

1s adjustable while the scroll wheel remains within the computer wmouse module.

14. The coraputer mouse module of claim 1 further comprising one or more removable
modules, wherein each rernovable module provides the functionality of a scroll wheel, a

touch sensitive area, a mouse button, a display or an actuated surface.
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15 The computer mouse module of claim 1, wherein the power supply component
coroprises at least oune of a batiery, a battery compartment {or receiving a batiery, or a

wired connection for receiving power from a power supply.

16. A computer mouse comprising
a handle portion, wherein the handle portion coraprises a physical conuector; and
a computer mouse module, wherein the computer mouse module comprises:
a power supply component,
4 movement Sensor,
an encoder operable {0 encode data collected by the movernent sensor,
a transmutter for transmitting the encoded data to a computer, and
a physical connector; and
wherein the handle portion physical connector engages with the computer mouse
module physical connecior to detachably attach the handle portion to the computer

ouse module.

17. The computer mouse according to claim 16, wherein the baundle portion extends

around at feast two surfaces of the computer mouse component.

IS, The computer mouse according (o claim 16, wherein the computer mouse medule
is electrically connected to the handle potion and is arranged to provide electrical power (o

the handle portion.
9. The computer mouse according to claim 18, wherein the electrical connections are

located on the physical connection of the handle portion and the physical connection of

the computer mouse module.
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20, A method {or assembling a computer mouse comprising:
detachably attaching a handie portion to a computer roouse module, wherein
the computer mouse module comprises:
a power supply component,
4 movement Sensor,
an encoder operable {0 encode data collected by the movernent sensor,
a transmitter for fransmitting the encoded data to a computer, and
a physical connector; and
the handle portion comprises a physical connector that is reciprocal to the physical

connector of the computer mounse moduale.
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