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TITLE: Computer mouse with integrated hinged hand rest
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5 TECHNICAL FIELD: Computer technology

el

By

BACKGROUND ART

[0001) This invention relates to computer mice and specifically to ones which include a rest for the wrist
or palm. Many video game players wish to play video games on PC computer hardware instead of
consoles, which means they have to use a mouse for many hours continuously. This can cause wrist
strain or even injury when the position of the wrist or palm is not relaxed. There are many hundreds of
examples of wrist or palm rest devices intended to help ease wrist strain while using a computer mouse.
However none of them address the specific issues of professional or even casual computer gaming.
Gamers need 1o be able to make very fast movements, also very long movements, and they also need to
be able to lift the mouse up to re-center it, many times per minute.

1% |0002]) Most designs of the past have been devices that sit on a table top surface, for example <US Pat.

No. US5490647A>, or other common designs that are shaped like “a mouse pad with a2 hump”. While
this design does support the wrist or palm, it has the obvious disadvantage of being stationary and not
coupted to the mouse. When the mouse is moved, the wrist or palm rest part gets closer or farther away
and it does not support the wrist or palm as well. The constant friction can cause irritation. Furthermore,

3 itis a physical barrier to the mouse. There is only a small “sweet spot” where the wrist rest actually

performs ergonomically and in other positions it does not work well.

[0003] Some designs like <US Pat. No. US8998153B2> have been designed to attach directly to the wrist
or palm like a bracelet. This has the one advantage of putting the rest exactly where it is needed. But
encircling the wrist or palm with a strap can cause perspiration and irritation and also the bracelet may

25 interfere with other activities like using a keyboard. Also, users who wear a wristwatch may have to

remove it to use the mouse rest which is a large disadvantage, especially as smart watches become
more popular.

[0004] There is another widely available style of mouse wrist or palm rest that is attached to nothing at
all. They can be described as “floating” and they are kept in the correct place only by the downward
pressure of the user’s wrist or palm. This technically works because the wrist naturally almost always
has some slight downward pressure. The obvious disadvantage is that it is very easy for it to move out of
the correct position since it is literally not attached to anything. it is actually very easy for it to move out
of position when making quick movements in opposite directions. This type of support might be suitable
for light word processing - where movements are slow and the timing between them does not matter

4% much. It does not matter if the rest has to be re-positioned with the other hand. For gaming however

they are unsuitable since there is no time to fuss with the position or retrieve a lost rest during a game.
The other hand is usually operating a keyboard.
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[0005] <US Pat. No. UIS892789081> describes a mouse that has the wrist or palm rest portion built into
the body of the mouse. This is an improvement over the previously mentioned designs but it introduces
a new disadvantage. Usually when gaming, the user’s wrist or paim remains in contact with the table top
surface while lifting the mouse. If the wrist or palm rest is rigidly atfached to the mouse, the mouse will
be pinned down to the table and it will be difficult to lift.

[0006] Some video game players prefer to set their mouse movement sensitivity (also known as DPI} and
in-game sensitivity as low as possible. The DPl number describes the number of pixels the cursor moves
for every inch the mouse moves. When the number is low, it increases the precision when making very
small movements in the game.

|0007] Sometimes the on screen cursor must move by only one or two screen pixels. When playing
something that requires precise aiming, a sensitive mouse is not a good idea, With such a mouse, to aim
properly requires more effort to precisely control the mouse. When quickly moving short distances,
lower sensitivity can help to avoid "overshooting' a target. Put another way, it is easier to move the
mouse by exactly one pixel if it moves fewer pixels per inch.

[0008] Lower sensitivity aiso smooths out the natural twitches and micro-adjustments humans can't
help but make while playing. Given that each player has the skill to make some “shortest possible
movement”, dividing the DPI in half will also halve the size of the minimum movement, which instantly
increases the ‘resolution’ of your aim without having te gain more skill through practice.

[0009] However there is a tradeoff. Lowering DPI and in-game sensitivity also affects large movements,
In general all movements become physically longer paths on the mouse surface when DP! is lower.
Sometimes the gamer might want to move the cursor across the entire screen while browsing menus, or
make some kind of movement in the game that is thousands of pixels high or wide. In this case the
mouse must be moved a very long distance. The lower the sensitivity, the longer the distance, in
practice such a movement at low DPI might he 12 inches from left to right in order to spin the character
180 degrees in an FPS, for example. Such a movement might be larger than the mouse surface, or move
off the edge - especially if the mouse did not start at the opposite edge of the mouse surface. This then
reguires the player to pick up the mouse just high enough to disable its tracking, transportitto a
different area of the mouse surface, place it back down, and resume playing. All gamers have learned to
do this automatically since the mouse ¢annot be moved outside of the mouse surface (often a raised
rubber pad that would cause movement errors when the mouse crosses the edge].

[0010] In practice, gamers or pro players using low DPI settings tend break very iong movements down
into a series of shorter movements with very low lift. It is very important to the gamer to be able to lift
the mouse, carry it to a new position, and resume playing as guickly as possible. At high levels of
competition, milliseconds matter.

[0011] There are two kinds of ways the mouse might be moved: one way for longer movements is when
the wrist or palm remains in contact with the desk surface but reduces pressure slightly to slide across
the surface. This involves moving the whole arm. The second way, for shorter movements, is when the
wrist or palm remains in the same position on the surface and only the hand moves, with no movement
of the arm. in either case, the wrist or palm does not actually fully lift off the surface and the user always
experiences the sensation of touching the surface, whether or not the mouse is being lifted or dragged.
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[0012] US Pat. No. US9927890B1 will require the gamer to lift the whole mouse and wrist rest together.
It does not support the second type of movement where the wrist or palm remains pressed against the
surface. Because of the rigid attachment, the wrist or palm will pin the whole mouse down to the table,
and it cannot be moved in a natural way.

[0013] Even the first type of movement where the wrist is sliding across the surface is impacted.
Sometimes the mouse has to be lifted up high enough to stop tracking, and due to the rigid attachment
of 15992789081 the wrist has 1o be lifted up that high too, which leaves it in a “floating” position with
no contact to the surface. This can actuaily cause additional wrist strain as it is natural to keep the wrist
lightly in contact with the surface when sliding. Keeping the wrist or palm planted on the surface
provides additional control and helps prevent placing the mouse down too hard at theend of a
movement.

[0014] Furthermore, the mouse of US9927890B1 creates a problem when the mouse is being placed
down after a movement. It is unlikely that the mouse will be placed down at a perfectly flat angle.
Usually one side of the mouse hits the surface first, and then the mouse “slaps” down onto the surface.
This is unavoidable, but with US9927880B1 the effective length of the mouse is twice as long and this
causes a larger slapping effect. Also the tendency to want to drag the wrist rather than "flying” freely
through space in a perfectly horizontal pose only increases the initial slapping angle leading to an even
larger skap.

SUMMARY QOF INVENTION

[0015] According to the principles of this invention, an ergonomic hand support device reduces stress
and helps to prevent strain when using a computer pointing device. Attaching the support to the mouse
offers advantages but also disadvantages that were not previously overcome. The ability to It the
mouse up off of the desk while the wrist is still being supported is facilitated by the addition of a hinge.

[0016] Embodiments of the present invention provide a device and a method of supporting the wrist or
palm of somecone who is using a computer mouse, even when the mouse is being lifted. The wrist or
palm rest is attached to the mouse with a hinge which allows the mouse to be lifted off of the table top
surface without lifting the wrist. Accordingly, several advantages are to provide a more ergonomic
computer experience, especially when using demanding applications, including but not limited to video
games, that require a wide range of motion.

[0017] In one of the preferred embodiments of this invention, the hinge is a rigid linkage in the form of
but not limited to a box, rod, or plate that is attached to the mouse body and wrist support so that it can
rotate on a single axis, similar to how a door hinge operates.

[0018] In another of the preferred embodiments of the invention the hinge material is flexible, this
allows a greater range of motion without adding complexity to the hinge. Flexibility allows
customization of the range of motion by changing the hinge material and thickness. Some users may
prefer the increased freedom of motion and find it more comfortable while others may prefer a more
rigid attachment.

[0019] The hinge may alsc be composed of more than one section in order to create a greater degree of
freedom while still restricting relative motion of the rest and mouse on certain axes. In some

Page 3

SUBSTITUTE SHEET (RULE 26)



WO 2023/015381 PCT/CA2022/051209

embodiments it may be able to be changed out for different designs of hinge to customize aspects of its
operation, such as the distance between the mouse and rest in the resting position and the degree of

128 freedom. The rest might even be completely removed to use the mouse on cramped or curved surfaces
such as the user's own leg or & couch

[0020] The preferred features described above can be used in any one of a number of combinations.

BRIEF DESCRIPTION OF BRAWINGS

[0021] Fig 1 shows a side view of one possible embodiment in the “down” position including the normal
145 hand position of the user

[0022] Fig 2 shows the same embodiment as Fig 1 in the “lifted” position, demonstrating an advantage
that the wrist remains against the desk and supported while the mouse completely leaves the desk
surface

[0023] Fig 3 shows a bottom view of one embodiment of the hinge which is compesed of a single solid
130 section with rotating attachment on either end, and also a view of that hinge fully extended

[0024] Fig 4 shows a possible embodiment where the hinge is composed of a flexible material and also is
attached with rotating joints

[0025] Fig 5 shows a possible embodiment where the hinge is flexible and the attachment points are
rigid, so that the movement of the mouse relative to the wrist or palm rest is achieved only through

13%  deformation of the hinge material. One such embodiment might employ a so called “living hinge” where
the entire device from the mouse part to the rest part made from a single piece of material with varying
thickness to achieve engineered flexibility.

[0026] Fig 6 shows a possible embodiment which is similar 1o the one from Fig 1, except there are
multiple hinge links which have rotating joints between them

144 [0027] Fig 7 shows a variation on the embodiment from Fig 6 but the multiple hinge links are also
flexible

[0028] Fig 8 (a,b,c) shows several embodiments of hinges that have been designedto have 3, 1 and 2
axes of rotation, respectively. These embodiments are simply examples of how hinges can be chosen
with different degrees of freedom and are not meant to restrict the preferred type of hinge in any way

145 DESCRIPTION OF EMBODIMENTS

[0029] Fig 1 shows one possible embodiment of a computer mouse with a hinged wrist or palm rest. The
users’ hand {101} rests on the mouse (100} and the wrist or palm (106} is supported or elevated by the
wrist or palm rest {107,108), which rests on the mouse surface {102}. The rest typicaily comprises a
bottom portion {108) which slides easily on the desk surface, and a top portion {107) which is

50 comfortable to touch. Embodiments may have a PTFE coating or sticker or equivalent low fiction
materiai on the bottom portion for sliding performance, and a fabric or gel material on the top portion
for maximum human comfort. The mouse body (100} is connected with a rotating hinged joint {103} to
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a hinge section (104} which is attached with a second hinge joint {105) to the rest base (108}, thereby
coupling the mouse {100} and wrist or palm rest {107,108) in a way that constrains the relative motion
between them.

[0030] when the mouse moves across the surface (102), the mouse {100) and rest (106,107) move
together as one piece. The wrist or palm (106) is supported at all times.

[0031] Fig 2 shows the same embodiment as Fig 1, but in the Iifted position. The mouse body (100) has a
bottom surface {201) which is lifted off of the mouse surface (102). The mouse surface is often a mat
meant for that purpose but it may also be the surface of a desk or any other surface, the most important
feature being that the mouse can track it with its sensor. The mouse {100) is necessarily lifted until it
stops tracking the surface {102) so that it can be moved without affecting the on-screen curser (not
shown). A first rotating joint {103} links the mouse to a hinge section (104} which is attached with a
second rotating joint {105} to the wrist or palm rest (202). Due to the rotation of the hinge, the wrist or
palm rest {202) remains in full contact with both the desk surface {102) and the user’s wrist or palm
(106) at all times even though the mouse has been lifted. Some examples of hinge joints are in Fig 8.

[0032] Fig 3A shows an embodiment from the bottom. Fig 38 shows the same device as Fig 3A with the
hinge extended to show the lifting motion. The mouse body {100) is connected to a hinge section (104}
by means of a rotating hinge joint (103}. The other end of the hinge (104) is attached with another
rotating joint (105} to the wrist or palm rest (106). This embodiment uses a 1-axis hinge for both sides of
the hinge (103,105). The hinge plate may be composed of a rigid material or a slightly flexible material,
some exarnples are plastic, rubber, metal, wood or plant fiber, but it could be any material that provides
the correct mix of strength and flexibility, according to the needs of the design.

[0033] Fig 4 shows an embodiment where the hinge {104} is compcsed of a flexible material. It is
attached to the mouse body (100) with a rotating joint (103} at one and another rotating joint (105) at
another opposite end. The ability to flex gives the mouse more freedom of motion, rather than
constraining the mouse to move on a perfectly circular arc (401), which is the constraint provided by a
hinge assembly with two 1-axis rotating joints and rigid parts. In this drawing the mouse has been
moved off of the perfectly circular arc which would be provided by a perfectly rigid hinge plate, which is

O facHitated by the flexing of the hinge plate.

[0034] Fig 5 shows another embodiment where the mouse body (100} is attached to the wrist or palm
rest {202) with a flexible link that Is attached between the mouse body (100} and wrist or palm rest
(202) with a non-rotating linkage at either end {501, 502). The mouse can be lifted off the surface (102}
because of the flexibility of the link only. By controlling the geometry of the flexible link, the freedom to
bend along various axes ¢an be controlled. Some embodiments may use a wide flat link section to
approximate the motion of a hinge with rotating joints.

[0035] Fig 6 shows an embodiment with multiple hinge links. Using two or more hinge sections is
another way to allow more freedom than the circular arc provided by a single link. The mouse body
(100) Is connected with a rotating joint {103) to a first hinge link (801), a middle rotating joint (602), a
second hinge link (603} and a rotating joint {105) attached to the base of the rest (108).

[0036] Fig 7 shows an embodiment that physically has the same shape as Fig 6, but the hinge links {701,

702) are made of a flexible material
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[0037] Fig 8 (a,b,c) shows some examples of hinges that are free torotate in 3, 1, and 2 axes,
respectively. These are just examples of how hinge joints can be constructed in such a way to have
certain degreas of freedom. {801} shows a hinge with three rotational degrees of freedom. {803} shows
a hinge with two rotational degrees of freedom. (802) has only one degree of freedom.

OPERATION

[0038] When the mouse {100) is dragged across the surface (102), the wrist or palm rest (202) follows it
while supporting the wrist or palm (106) of the user. When the mouse needs to be lifted up off of the

Gi3 surface (102), the hinge will rotate or flex, atlowing the motion to take place without lifting the wrist or

palm up off of the wrist or palm rest, or lifting the wrist or palm rest up off of the mouse surface.
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CLAIMS
1: A computer pointing device with an integrated support, comprising:

a pointing device containing electronic circuits capable of controlling a cursor on a computer screen
and

a connecting section or linkage attached to the rear of the pointing device, the other end of said
linkage being attached to a wrist or palm rest, both ends of said linkage may be able to rotate on zero,
one, or a plurality of axes and the linkage may additionally be able to flex such that said pointing device
can be lifted upwards off of a table or desk top surface while the wrist or palm rest remains in contact
with the surface,

2: The pointing device of claim 1 wherein the hinge and rest portion are designed to be removed or
added back again, forming a regular computer mouse whenever required

3. The pointing device of claim 1 wherein the hinge is comprised of a series of hinged sections, in a
serial arrangement resembling a chain

4. The pointing device of claim 1 wherein the hinge link is composed of a fexible material whereby
some rotation on additional dimensions is facilitated

5. The pointing device of claim 3 wherein the linkages are made of a flexible material whereby
some off-axis rotation is facilitated

6. The pointing device of claim 1 wherein the hinge link attachment at both ends is constructed in a
way such that it is Emited to rotate on only one axis

7. The pointing device of claim 1 wherein said hinge link attachment to the pointing device is
constructed in a way such that it is limited to rotate on only two axes

8. The pointing device of claim 1 wherein the wrist or paim rest is further comprised of: an upper
piece that is removable and can be exchanged to customize the feel of the res?, and a lower
piece that is attached to said hinge linkage so that it is free to rotate on at least one axis, and
said lower piece receives said upper piece so that i attaches in a secure way

9. The pointing device of claim 3 wherein the wrist or palm rest is further comprised of: an upper
piece that is removable and can be exchanged te customize the feel of the rest, and a lower
piece that is attached to said hinge linkage so that it is free to rotate on at least one axis, and
said lower piece receives said upper piece so that # attaches in a secure way

10: A method of supporting the wrist or palm of a user while using a computer pointing device, comprising:

providing a comaputer pointing device and attaching a wrist or palm rest 1o said computer pointing
device by first attaching a hinge to the rear of the pointing device and then attaching the wrist or paim
rest to the hinge, whereby the user may lift the mouse up of 3 table top surface without Hifting the
wrist or palm off said surface
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11. A method of constructing a computer pointing device comprising:

240 attaching a wrist or palm rest to a pointing device by first attaching a hinge and then attaching the
wrist or palm rest to the hinge so that lifting the mouse up of the table top surface is possible without
lifting a user’s wrist or palm up.

12: The method of claim 10, sdditionally removing the hinge and wrist or palm rest portion when
they are not needed
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