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(54) RIGID WRIST SHIELD

(57) A rigid wrist shield for spreading force and/or
pressure across a palmer side of a wrist of a hand of a
user. The rigid wrist shield comprises a first rigid section
wherein, in use, the first rigid section sits over a portion
of the carpal bones of the user’s hand. The rigid wrist

shield further comprises a second rigid section wherein,
in use, the second region section sits over at least a base
portion of the metacarpal bones of the user’s hand. The
rigid wrist shield also comprises a hinge joining the first
rigid section to the second rigid section.
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Description

FIELD

[0001] The present invention relates to a rigid wrist
shield that is configured to sit over an upper part of a
user’s wrist and/or a lower part of a user’s hand and to
spread forces and/or pressure across the user’s
wrist/hand.

BACKGROUND

[0002] Currently, during the hand layup of carbon fibre
products, operators wear standard PPE (personal pro-
tective equipment) felt gloves in order to lay down mate-
rial. During this process pressure is applied by the oper-
ator using the wrist area of the hand, this can cause dis-
comfort for the worker due to the constant repetitive na-
ture of the process. It would be desirable to provide a
shield that can be used with felt gloves to spread force
and or pressure across the user’s wrist/hand to prevent
excess force and/or pressure being applied to a single
area of the wrist/hand and hence to reduce discomfort
during the hand layup process. It is noted that such a
wrist shield may also have other functions outside of hand
layup and may be used separately or with other gloves
than felt gloves.

SUMMARY

[0003] According to an aspect of the present invention,
there is provided a rigid wrist shield for spreading force
and/or pressure across a palmer side of a wrist of a hand
of a user. The rigid wrist shield comprises a first rigid
section wherein, in use, the first rigid section sits over a
portion of the carpal bones of the user’s hand. The rigid
wrist shield also comprises a second rigid section where-
in, in use, the second region section sits over at least a
base portion of the metacarpal bones of the user’s hand.
The rigid wrist shield further comprises a hinge joining
the first rigid section to the second rigid section. The
skilled person would understand that in some examples
the wrist shield can also be called a hand shield, a wrist
support or a hand support.
[0004] In some examples, when, in use, the hinge of
the rigid wrist shield sits over the carpal ligament of the
user’s hand.
[0005] In some examples, a width of the rigid wrist
shield is shorter than a length of the user’s wrist at the
distal wrist crease of the user. The first rigid section and
the second rigid section can be joined along a length of
the rigid wrist shield. The length of the rigid wrist shield
can correspond to a length from the distal wrist crease
of the user to a line extended from the metacarpophalan-
geal joint of the user’s thumb.
[0006] In some examples, the width of the rigid wrist
shield is between 70% and 90% of the length of the user’s
wrist at the distal wrist crease of the user.

[0007] In some examples, the second rigid section is
an irregular pentagon comprising a rectangle with round-
ed corners wherein a first upper corner of the second
rigid section is cut off in that the first upper corner of the
rectangle has been replaced by an additional side that
slopes gently from a first side of the rectangle to a top
side of the rectangle. In this example, in some instances,
a height of the first side of the second rigid section with
the additional side may be between 70% and 90% of a
height of a second side of the second rigid section op-
posite the additional side. In these instances the addi-
tional side may meet the top side of the second rigid
section at a point along between 40% and 50% of a width
of the top side.
[0008] In some examples, the first rigid section is a
rectangle with rounded corners. In other examples, the
first rigid section is an irregular pentagon comprising a
rectangle with rounded corners wherein a first lower cor-
ner of the first rigid section is cut off in that the first lower
corner of the rectangle has been replaced by an addi-
tional side that slopes gently from a first side of the rec-
tangle to a bottom side of the rectangle. When the first
rigid section is an irregular pentagon, in some instances,
a height of the first side of the first rigid section with the
additional side may be between 80% and 90% of a height
of a second side of the first rigid section opposite the
additional side. In these instances, the additional side
may meet the bottom side of the first rigid section at a
point along between 20% and 40% of a width of the bot-
tom side.
[0009] In some examples, the hinge comprises a flex-
ible aramid or Kevlar hinge. In other examples, the hinge
comprises a reverse action living hinge.
[0010] In some examples, the first rigid section and the
section region section comprise a hard plastic. In this
example, the hard plastic may, in some instances, be
either Nylon 12 or a chopped fibre material.
[0011] According to an aspect of the present invention,
there is provided a glove for use in vehicle manufacture,
the glove comprising a glove and a rigid wrist shield such
as the rigid wrist shield described above. The rigid wrist
shield can be mounted in or on the glove. The skilled
person would understand that the glove can also be re-
ferred to as an item of personal protective equipment, a
glove apparatus, or adapted glove to distinguish the
glove with the rigid wrist shield from the glove without the
rigid wrist shield.
[0012] In some examples, the glove/adapted glove fur-
ther comprises a padding support wherein the padding
support comprises a flexible mesh that, in use, covers a
lower section of the palm of the user’s hand. The rigid
wrist shield can be positioned beneath or above the pad-
ding support.
[0013] In some examples where the rigid wrist shield
is positioned above the padding support, a section of the
flexible mesh of the padding support beneath the rigid
wrist shield has been removed.
[0014] In some examples, the glove (e.g. the glove that
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forms part of the adapted glove) is a felt glove.
[0015] According to an aspect of the present invention,
there is provided a method of using a rigid wrist shield or
glove such as those described above. The method com-
prises attaching the rigid wrist shield to the hand of the
user such that the first rigid section sits over a portion of
the carpal bones of the user’s hand and the second rigid
section sits over at least a base portion of the metacarpal
bones of the user’s hand.
[0016] In some examples when the user’s wrist is in a
neutral position the first rigid section and the second rigid
section sit substantially parallel to each other and when
the user’s wrist is in extension, the first rigid section and
second rigid section hinge towards each other and to-
ward the user’s wrist along the hinge.
[0017] In some examples, the method further compris-
es using the rigid wrist shield as a scraper to aid in carbon
fibre layup when the user’s wrist is in extension.
[0018] In some examples, the method further compris-
es using the first rigid section and/or the second rigid
section of the rigid wrist shield to apply pressure to a
surface during carbon fibre layup.
[0019] In some examples, attaching the rigid wrist
shield to the hand of the user comprises positioning the
rigid wrist shield on the hand of the user and holding the
rigid wrist shield in place using a padding support or
glove. In other examples, the rigid wrist shield is attached
to a glove; and attaching the rigid wrist shield to the hand
of the user comprises the user putting on the glove. In
further examples, the rigid wrist shield is attached to a
padding support; and attaching the rigid wrist shield to
the hand of the user comprises the user putting on the
padding support. In yet further examples, the rigid wrist
shield is attached to a padding support; the padding sup-
port is attached to a glove; and attaching the rigid wrist
shield to the hand of the user comprises the user putting
on the glove.

BRIEF DESCRIPTION OF THE FIGURES

[0020] Embodiments of the invention will now be de-
scribed by way of example only with reference to the
figures, in which:

Figure 1 shows a rigid wrist shield in accordance with
an example of the disclosure;
Figure 2 shows a rigid wrist shield aligned with the
bones of a user’s hand to show how the rigid wrist
shield sits on a user’s hand;
Figure 3A shows a front view of rigid wrist shield
aligned with a user’s wrist/hand;
Figure 3B shows a side view of a rigid wrist shield
aligned with a user’s wrist/hand;
Figure 4A shows a rigid wrist shield with the hinge
in a first open position;
Figure 4B shows a rigid wrist shield with the hinge
in a second hinged position;
Figure 5 shows a user using the rigid wrist shield as

a tool for carbon fibre layup;
Figure 6A shows the use of a rigid wrist shield on
the outside of a glove;
Figure 6B shows the use of a rigid wrist shield on
the inside of a glove;
Figure 6C shows the use of a rigid wrist shield with
a padding support; and
Figure 7 shows a padding support that can be used
with a rigid wrist shield wherein the padding support
has a cut away.

DETAILED DESCRIPTION

[0021] The application relates to a rigid wrist shield that
is configured to sit over an upper part of a user’s wrist
and/or a lower part of a user’s hand and to spread forces
and/or pressure across the user’s wrist/hand, for exam-
ple during vehicle or aircraft manufacture. This prevents
an excess force and/or pressure being applied to a single
section of the user’s wrist which could result in discomfort
for the user.
[0022] A rigid wrist shield is described. The rigid wrist
shield is configured to sit over an upper part of the wrist
of a user on the palmer/front side wherein the upper part
of the wrist can be considered to run from just above a
distal wrist crease of the user to a base portion of the
metacarpal bones of the user. The rigid wrist shield can
spread force and/or pressure across a front/palmer side
of the wrist/hand. That is the rigid wrist shield can spread
force/pressure over the front of the user’s wrist/hand e.
g. over the palm side of the user’s wrist/hand. This pre-
vents undue force/pressure being applied to a small area
on the front/palmer side of the user’s wrist/hand.
[0023] While the rigid wrist shield is described as being
a wrist shield, in other examples the rigid wrist shield
could be considered to be a rigid hand shield or a rigid
carpal shield. In other examples the rigid wrist shield can
be described as a rigid wrist support, a rigid hand support
or a rigid carpal support. The wrist shield is rigid in that
the wrist shield is made from a hard, solid or otherwise
inflexible material. The wrist shield can thus be thought
of as rigid since it can be considered inflexible, nonflex-
ible, impliable, unbending or stiff e.g. it is not flexible or
pliable. In some examples, the wrist shield is considered
rigid because it does not bend or yield in use other than
along a hinge in the wrist shield.
[0024] During vehicle and aircraft manufacture and
other similar tasks, a user may be required to put pres-
sure on the upper part of their wrist due to the need for
their wrist to be in extension or flexion. For example when
hand laying up carbon fibre products, a user may be re-
quired to apply pressure to the carbon fibre product using
their hand whilst their wrist is in extension. The rigid wrist
shield described herein sits over the upper part of the
user’s wrist on the palm/front side and spreads the pres-
sure placed on the wrist when the wrist is in extension
and flexion so that the pressure is spread around the
carpal and metacarpal bones of the user’s hand/wrist.
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This reduces the pressure placed on a single area of the
user’s hand/wrist and thus can reduce discomfort for the
user.
[0025] An example rigid wrist shield 100 is shown in
Figure 1. The rigid wrist shield comprises a first rigid sec-
tion 110, a second rigid section 120 and a hinge or hinge
line 130 wherein the first 110 and second 120 rigid sec-
tions are joined via or along the hinge or hinge line 130.
As shown in Figure 1, the rigid wrist shield 100 has a
length, L, and a width, W. The first rigid section 110 and
second rigid section 120 are joined along or via hinge
130 along the length L of the rigid wrist shield 100.
[0026] The first rigid section 110 and second rigid sec-
tion 120 are preferably made of a rigid plastic material
for example Nylon 12 or a chopped composite fibre ma-
terial. This enables easy manufacture of the rigid wrist
shield 100 while ensuring the wrist shield 100 is comfort-
able for use by the user. Nylon 12 is also believed to be
non-irritating to the skin ensuring the wrist shield 100
does not irritate the user during long use. The first rigid
section 110 and second rigid section 120 can be thin to
ensure the wrist shield 100 does not interfere with the
activities of the user. In some examples the first 110 and
second 120 rigid sections may have a thickness between
1mm and 5mm such as around 2mm, 3mm, or 4mm al-
though other suitable thicknesses of material can also
be used. In some examples the rigid wrist shield 100 is
manufacture using an additive manufacture process en-
abling the rigid wrist shield 100 to be produced quickly
and in different sizes. In some examples the rigid wrist
shield 100 is manufactured in multiple sizes correspond-
ing to the size of gloves, for example, small, medium,
large and extra-large.
[0027] Figures 2, 3A and 3B show the rigid wrist shield
100 positioned on a user’s hand 200 and/or the upper
part of a user’s wrist and thus shows the rigid wrist shield
100 in use. As discussed later, the rigid wrist shield 100
may be affixed to the user’s hand 200 or wrist in multiple
different ways. However for clarity, no additional attach-
ment means are shown in Figures 3A and 3B. When in
use, the first rigid section 110 sits below the second rigid
section 120 with the length L of the rigid wrist shield 100
running up the user’s hand 200 and the width W of the
rigid wrist shield 100 running across the user’s hand 200.
As shown in Figure 2 the first rigid section 110 sits over
a portion of the carpal bones 250 of the user’s hand 200.
The second rigid section 120 sits over at least a base
portion of the metacarpal bones 260 of the user’s hand
200. In some examples, the first rigid section 110 does
not sit over the entirety of the carpal bones 250 of the
user’s hand and the second rigid section 120 sits over a
portion of the carpal bones 250 of the user’s hand that
is not covered by the first rigid section 110. The hinge
130 sits over the carpal ligament of the user’s hand 200.
The positioning of the first rigid section 110 and second
rigid section 120 ensures the wrist shield 100 transfers
pressure/forces on the user’s hand 200 and spreads
them across the bones of the user’s hand 200. This pre-

vents excess pressure being applied to the carpal area
of the user’s hand 200 and thus reduces discomfort for
the user when the user is applying pressure to an object
with their hand 200 in tension or flexion.
[0028] Figures 3A and 3B illustrate the dimensions of
the rigid wrist shield 100 relative to the user’s hand 200.
Figure 3A shows how a length L of the rigid wrist shield
100 extends from close to/on the distal wrist crease 215
of the user to a line 220 extending across the hand 200
from the metacarpophalangeal joint of the user’s thumb.
This length L ensures that a user still has full flexibility to
bend their wrist and put their wrist in extension or flexion
and also ensures the user has full flexibility to move their
hand around their knuckle joints (e.g. flex their knuckle
joints) without the rigid material of the rigid wrist shield
100 impacting movement. In addition, this length L in-
creases the area over which any force or pressure on
the user’s wrist is distributed so decreases discomfort for
the user. This length L thus contributes to the ergonomic
design of the rigid wrist shield 100.
[0029] Figure 3A also shows how the width W of the
rigid wrist shield 100 is shorter than the length of the
length of the user’s wrist at the distal wrist crease of the
user’s wrist. This enables the wrist shield 100 to sit com-
fortably in the palm of the user’s hand and/or over the
upper wrist of the user. This also ensures the rigid wrist
shield 100 does not impede movement of the user’s
thumb 240. The rigid wrist shield 100 is therefore ergo-
nomically designed. The width w of rigid wrist shield 100
may be around 90% of the length of the width of the user’s
wrist at the distal wrist crease. This distributes any pres-
sure/forces on the user’s hand/wrist 200 over a large area
and increases comfort to the user. In other examples,
the width W of the rigid wrist shield 100 may be around
80% or 70% of the length of the user’s wrist at the distal
wrist crease. The width W of the rigid wrist shield 100
may therefore be between 70% and 90% of the length
of the user’s wrist at the distal wrist crease, between 80%
and 90% of the length of the user’s wrist at the distal wrist
crease, or between 70% and 80% of the length of the
user’s wrist at the distal wrist crease. In other examples,
the width W may be as long as but not longer than the
user’s wrist at the distal wrist crease.
[0030] Figure 3B shows the rigid wrist shield 100 on a
hand/wrist 200 of a user from a side view. This Figure
show how the hinge 130 enables the wrist shield 100 to
sit comfortably against the hand 200 of the user. As
shown in Figure 3B the first rigid section 110 and the
second rigid section 120 can pivot along the hinge 130
to ensure the rigid wrist shield 100 sits close to the
hand/wrist 200 of the user. Figure 3B also shows how
the user’s movement is not impeded by the presence of
the rigid wrist shield 100 due to the positioning of the rigid
wrist shield 100 on the user’s hand/wrist 200. Referring
to Figure 3A it is possible to see that in use the rigid wrist
shield 100 sits on the upper parts of the user’s wrist which
corresponds to the lower part of the user’s hand 200. As
described above, the rigid wrist shield 100 spans the car-
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pal bones 250 of the user’s hand and a least a base
portion of the metacarpal bones 260. In terms of height,
the rigid wrist shield 100 extends from close to the distal
wrist crease 215 of the user to a line 220 extending across
the hand 200 from the metacarpophalangeal joint of the
user’s thumb. This prevents the rigid wrist shield 100 im-
pacting movement along the knuckle joints of the user
and also enables the user to place their wrist in extension
and flexion. In terms of width, the rigid wrist shield 100
is roughly centred along the width of the user’s hand. As
shown in Figure 3B, the fact that the rigid wrist shield 100
has a width W less than (or in other examples at least
not more than) the length of user’s wrist at the distal wrist
crease and is roughly central to the width of the user’s
hand/wrist 200, means the rigid wrist shield 100 does not
prevent movement of the user’s thumb 240 when wearing
the rigid wrist shield 100. The rigid wrist shield 100 is
therefore ergonomically designed.
[0031] Figures 4A and 4B show examples of a rigid
wrist shield 100 such as the rigid wrist shield 100 de-
scribed above. Figures 4A and 4B show the hinge 130
of the rigid wrist shield 100. Figure 4A shows the hinge
130 is in an open position so that the first rigid section
110 and the second rigid section 120 sit substantially
parallel to each other. Figure 4B shows the hinge 130 in
a hinged position wherein the first rigid section 110 and
the second rigid section 120 have been tilted towards
each other along the hinge line 130. The face of the rigid
wrist shield 100 shown in Figures 4A and 4B is a face of
the rigid wrist shield 100 that will face away from the hand
200 of the user. Various forms of hinge 130 may be used.
[0032] In some examples a flexible aramid or Kevlar
hinge is used. In this regard the hinge 130 may be a
carbon Kevlar hinge or other similar form of hinge. These
hinges are light, strong and thin meaning they can be
used with the rigid wrist shield 100 without increasing the
width of the rigid wrist shield 100. In addition, hinges of
this form are flexible rather than pinching to a tight corner.
This means the hinge 130 is not going to pinch or hurt
the user when the hinge is placed against the user’s hand
200 directly next to the skin.
[0033] In other examples, the hinge 130 may be a living
hinge. A living hinge can also be called an integral hinge.
This form of hinge is made of the same material as the
object being hinged wherein the material is thinned along
the line of the hinge to allow the material to bend along
the hinge line. When a living hinge is used with rigid wrist
shield 100, then the material formimg the first 110 and
second 120 rigid sections is thinned along a joining line
to form hinge 130. This enables to hinge 130 to be formed
easily and integral with the rigid wrist shield 100. When
a living hinge is used the hinge 130 can be a reverse
action hinge. In other words, as shown in Figure 4B the
thinned material is taken from (or never formed in) the
surface of the rigid wrist shield 100 that faces away from
the user’s hand 200. The first 110 and second 120 rigid
sections are configured to bend/hinge or otherwise move
towards each other in direction away from the missing

material and towards the hand of the user 200. In other
words, the first 110 and second rigid section 120 pivot
towards each other by moving towards a face of the rigid
wrist shield 100 opposite to the face along which the ma-
terial is thinned. This ensures the hinge 130 does not
pinch the user when the user has the rigid wrist shield
100 next to their skin. Thus, this increases comfort for
the user using the rigid wrist shield 100.
[0034] From Figures 1 and 4 it is possible to see the
shape of the rigid wrist shield 100. The wrist shield 100
is approximately rectangular with adjustments for ease
of use and comfort e.g. to increase the ergonomic design
of the rigid wrist shield 100. The corners of the rectangle
are rounded to ensure the user does not injure them-
selves on any sharp corners of the wrist shield 100.
[0035] The second rigid section 120 can be considered
an upper section since, as discussed above, it sits above
the first rigid section 110 when the rigid wrist shield 100
is in use. The second rigid section 120 is approximately
rectangular. The upper corners of the second rigid sec-
tion 120 can be defined as the corners not along hinge
line 130. The lower corners of the second rigid section
120 are those along hinge line 130. Of the upper corners
of the second rigid section 120, a first upper corner 125
is rounded. As shown in Figures 3A and 3B in use this
first upper corner 125 sits closest to the user’s thumb
240. A second upper corner 127 of the second rigid sec-
tion 120 is cut off. In more detail, the second upper corner
127 is replaced by a slopping line that forms a fifth side
to the second rigid section 120. The second rigid section
120 can thus be considered an irregular pentagon. The
slope of the line is gentle to avoid overly reducing the
size of the second rigid section 120. In some examples,
the cut off corner 127 is cut off such that a height H1 of
the second rigid section on the side of the cut off corner
127 is around 80% of the height H2 of the second rigid
section on the side of the rounded corner 125. The
heights H1 and H2 are along the same dimension as the
length L of the wrist shield 100. In other examples the
height H1 is around 70%, 75%, 85% or around 90% of
the height H2. The height H1 can therefore be between
70% and 90% of the height H2. The cut off corner can
be cut off along a substantial portion of the top edge of
the second rigid section 120 wherein the top edge of the
second rigid section 120 is along the width W of the rigid
wrist shield 100. In some examples, the substantial por-
tion can be approximately 45% of the top edge of the
second rigid section 120 i.e. 45% of the width w. In other
examples, the substantial portion can be 40% or 50% of
the top edge of the second rigid section i.e. 40% or 50%
of the width W. The substantial portion can be between
40% and 50% of the top edge of the second rigid section.
This sloping corner 127 that, in use, is positioned on the
far side of the hand 200 from the user’s thumb 240, en-
ables the user to bend their hand along the knuckle joints
without this movement being disrupted by the wrist shield
100. This gives the user full flexibility of movement when
using the rigid wrist shield 100.
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[0036] The first rigid section 110 can be considered a
lower rigid section since it sits below the second rigid
section 120 when the rigid wrist shield 100 is in use. The
first rigid section 110 is approximate rectangular. The
lower corners of the first rigid section 110 are those not
along hinge 130. The upper corners of the first rigid sec-
tion 110 are those along hinge 130. The lower corners
of the first rigid section 110 are rounded. In some exam-
ples, this is the only shape adjustment to the first rigid
section 110.
[0037] In other examples, such as shown in Figure 4B,
the first rigid section 110 can be the same shape as the
second rigid section 120 with one rounded corner and
one cut off corner wherein a side of the first rigid section
with the cut off corner has a height roughly 70% to 90%
of the height of the side of the first rigid section with the
rounded corner. The cut off corner can meet the bottom
edge of the first rigid section at a point around 40% and
50% along the width of the wrist shield 100. As shown in
Figure 4B the cut off corner of the first rigid section 110
is directly below the cut off corner 127 of the second rigid
section 120.
[0038] In a further example, shown in Figures 1 and
4A, the first rigid section 110 of the rigid wrist shield 100
comprises a rounded corner 115 and a cut off corner 117
although the cut off corner 117 is not cut off to the same
degree as cut off corner 127 of the second rigid section
120. In this example a height K1 of the edge of the first
rigid section 110 with the cut off corner 117 is around
85% of the height K2 of the edge of the first rigid section
110 with rounded corner 115. The heights K1 and K2 are
along the length L of the wrist shield 100. In other exam-
ples, K1 may be between 70% and 90% of K2 and for
example may be 70% of K2, 75% of K2, 80% of K2 or
90% of K2. The cut off corner 117 meets the bottom edge
of the first rigid section 110 at a point along around 30%
of the width of the bottom edge wherein the width of the
bottom edge is the width W of the wrist shield 100. In
other examples, the cut off corner 117 meets the bottom
edge of the first rigid section 110 at a point along between
20% and 40% of the width of the bottom edge, for exam-
ple at 20%, 25%, 35% or 40% of the width of the bottom
edge. As shown in Figure 1, the cut off corner 117 is
directly below the cut off corner 127. The cut off corner
117 can prevent the wrist shield 100 extending beyond
the user’s hand 200 when the user’s wrist is in extension
or flexion.
[0039] The first 110 and second 120 rigid sections of
the rigid wrist shield 100 are therefore sized and shaped
to spread force/pressure across the user’s wrist while not
impeding movement of the user’s hand/wrist. The rigid
wrist shield 100 is therefore ergonomically designed.
[0040] As shown in Figure 5, as well as acting as a
wrist shield, rigid wrist shield 100 can function as a tool
to aid in vehicle manufacture such as aircraft manufac-
ture for example during carbon fibre layup.
[0041] As discussed above, rigid wrist shield 100 com-
prises a first rigid section 110 and a second rigid section

120 connected together via a hinge 130. As shown in
Figures 3A and 3B, when a user has their hand 200 in a
neutral wrist position the first 110 and second 120 rigid
sections sit substantially parallel to each other such that
the rigid wrist shield 100 is not bent along hinge 130.
When the user bends their wrist and so has their
hand/wrist in extension or flexion the first 110 and second
120 rigid sections can pivot towards each other along/via
hinge 130. As shown in Figure 5, the first 110 and second
120 rigid sections pivot towards each other and towards
rather than away from the palm of the user’s hand 200.
This ensures the rigid wrist shield 100 continues to pro-
vide shield when the user’s wrist/hand is in flexion or
extension. This also maintains the comfort of the rigid
wrist shield 100 and enables a user to fully move their
wrist.
[0042] Figure 5 shows the rigid wrist shield 100 also
be used as a tool when the user has their wrist/hand in
extension. In Figure 5, the user has their wrist in an angle
of extension of around 70° to 90°. The skilled person
would understand that the angle of extension can be tak-
en to be an angle between the arm and the palm of the
user’s hand. As a result of this extension, the angle be-
tween the first rigid section 110 and the second rigid sec-
tion 120 of the rigid wrist shield 100 is around 90°. As
shown in Figure 5, this enables the user to apply a pres-
sure to a surface via first rigid section 110. In addition,
the hinge 130 can be used as a scraper which can be
used for hand lay of carbon fibre materials. While Figure
5 shows a 90° angle between the first 110 and second
120 rigid sections, a user could use the first rigid section
110, the second rigid section 120 or both to apply pres-
sure to hand layup at other angels including in a neutral
position where the first 110 and second 120 rigid sections
are parallel. In addition, the hinge 130 could be used as
scrapper at multiple angles between the first 110 and
second 120 rigid section dependent upon the task for
which the scraper is used and what is comfortable for the
user. While in Figure 5, a hinge 130 is used as a tool, in
other examples, a roller could be used in place of the
hinge which could enable both pivoting between the first
110 and second 120 rigid sections and the functioning
of the wrist shield 100 as a roller tool. In other examples
a roller may be present on either the first 110 or second
120 rigid section so that the rigid wrist shield 100 can
also be used as a roller tool.
[0043] The rigid wrist shield 100 described above can
be used in combination with a glove 400. In the context
of vehicle and/or aircraft manufacture the glove 400 may
be a felt glove that acts as personal protective equipment
for carbon fibre material. However, the wrist shield 100
can be used with other gloves in other contexts. As the
rigid wrist shield 100 can be used with a glove 400, the
rigid wrist shield 100 may be produced in a selection of
sizes in line with the sizes of gloves available. For exam-
ple, the rigid wrist shield 100 may be available in sizes
small, medium, large and extra-large. This ensures the
rigid wrist shield 100 is available in a range of sizes that
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will suit and be comfortable for most users.
[0044] As shown in Figures 6A when the rigid wrist
shield 100 is used with a glove 400 then the rigid wrist
shield 100 can be mounted on the glove. For example,
the rigid wrist 100 can be sewn or stuck onto the outside
of glove 400 or attached to glove 400 in any other suitable
way. In another example, shown in Figure 6B, the rigid
wrist shield 100 can also be placed in glove 400. In some
examples, the user can place the rigid wrist shield 100
on their hand/wrist in the correct position and the glove
400 can be placed over the hand. The glove 400 can
then hold the wrist shield 100 in place due to the close-
ness of the glove 400 and the user’s hand. In other ex-
amples the rigid wrist shield 100 can be sewn, glued or
otherwise mounted into the glove 400 in the correct po-
sition. When the user puts the glove 400 on the rigid wrist
shield 100 can then be in the correct position compared
to their hand/wrist to spread force/pressure across their
wrist.
[0045] As shown in Figure 6C, the rigid wrist shield 100
can also be used with a padding support 210. The pad-
ding support 210 comprises a flexible mesh that sits over
a palm of the user and provides padding to protect the
palm of the user and provide comfort to the user. The
padding support 210 can also reduce/remove vibration
when the rigid wrist shield 100 is used while handling a
vibrating object such as an ultrasonic knife. In some ex-
amples, the mesh can be a mesh of cut aways separated
by thin sections of the padding support. This enables the
padding support to be stretched to fit different sized
hands. In the examples shown in Figure 6C and 7, the
cut aways are hexagonal cut aways although other
shaped cut aways may be used. The padding support
210 may comprise a thumb strap that sits over the top of
the thumb 240 and holds the padding support 210 in
place. A second support strap may sit between the thumb
240 and the index finger 270 and further hold the padding
support 210 in place. A third strap may span the back of
the hand and hold the padding support 210 in place with-
out providing padding to the back of the hand 200. The
padding support 210 may extend over the entire width of
the hand 210 and may extend from the distal wrist crease
to a lower end of the proximal palmar crease. The pad-
ding support 210 therefore can roughly cover a third to
a half of the user’s palm. This padding support 210 pro-
vides additional protection for the user. The padding sup-
port 210 may be made of a plastic material such as a soft
plastic material for example a clear soft plastic material.
[0046] When a padding support 210 is used, as shown
in Figure 6C, the rigid wrist shield 100 can be sit beneath
the padding support 210 and be held in place by the pad-
ding support 210. To this end, the user can position the
rigid wrist shield 100 on their hand and then put on the
padding support 210 thus holding the rigid wrist shield
100 in place. Alternatively, the rigid wrist shield 100 can
be attached to the inside of the padding support 210 and
when the user puts on the padding support 210 the rigid
wrist shield 100 can be correctly positioned with respect

to the user’s hand. To this end the wrist shield 100 can
be glued, sewn or otherwise mounted to the padding sup-
port 210.
[0047] In another example, when the padding support
210 is used, as shown in Figure 6C, then the rigid wrist
shield 100 can be attached to the outside of the padding
support 210. In use, the padding support 210 therefore
sits between the user’s hand 200 and the rigid wrist shield
100. To this end, the rigid wrist shield 100 can be glued,
sewn or otherwise mounted to the padding support 210.
When the user puts on the padding support 210 the rigid
wrist shield 100 is then correctly positioned with respect
to the user’s hand 200.
[0048] As shown in Figure 7, the padding/flexible mesh
on the padding support 210 can be cut away or otherwise
removed from an area 230 of the padding support 210
above/beneath the rigid wrist shield 100. This can be
known as a cut away, hole, gap, or opening 230. For
example, the flexible mesh of the padding support 210
can be cut away such that in use, the cut
away/hole/gap/opening 230 sits over the carpal tunnel
area of the user’s wrist. Thus, in use, the cut away 230
in the padding support 210 can sit over the carpal tunnel
area of the user’s wrist. For example, in use, the cut away
230 can be on an area over the user’s carpal bones or
between the user’s carpal and metacarpal bones and
roughly central to the width of the user’s hand at this area.
This prevents the padding support 210 applying undue
pressure or force to a small area of the user’s wrist and
thus causing discomfort for the user. The cut away can
have a width, in use, that is around half (e.g. 50%) the
width of the user’s hand at this area. To this end the cut
away can have a width, in use, that is between 40% and
60% of the width of the user’s hand at the position of the
cut away.
[0049] The bottom of the padding support 210 can be
considered to be the part of the padding support 210 that
sits lowest on the hand 200 e.g. the part that sits furthest
from the user’s thumb 240 and fingers. The cut away 230
on the padding support 210 may extend from a quarter
(25%) of the distance between the bottom and top of the
padding support to a half (50%) of the distance between
the bottom and top of the padding support when taken
from the bottom edge. In other examples, this may be
from 15% to 25% of the distance between the bottom
and top to 40% to 60% of the distance between the bottom
and top when taken from the bottom edge. In terms of
width, the cut away 230 can extend from around 30% to
60% of a width of the padding support 210. For example,
the cut away 230 can extend from around 30% to 60%
of the width of the padding support 210 when starting
from an end of the padding support 210 that sits furthest
from the user’s thumb 240. In other examples the width
of the cut away 230 can be between 20% to 40% and
50% to 70% of the width of the padding support 210.
[0050] In some examples this cut away 230 is used
when the rigid wrist shield 100 sits above the padding
support 210 as this prevents the rigid wrist shield 100
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applying pressure to a small area of the user’s wrist
through the padding support 210. However, in other ex-
amples the cut away 230 can be used when the rigid
wrist shield 100 sits beneath the padding support 210.
[0051] Both when the rigid wrist shield 100 is beneath
the padding support 210 and when the rigid wrist shield
100 is above the padding support 210, the rigid wrist
shield 100 and padding support 210 can be used with or
without glove 400 which may be a felt glove used for
personal protective equipment during carbon fibre layup
for vehicle/aircraft manufacture or other similar process-
es.
[0052] In order to use a rigid wrist shield 100 as de-
scribed above, the user attaches the rigid wrist shield
100 to their hand/wrist 100 such that the first rigid section
110 sits over a portion of the carpal bone’s 250 of the
user’s hand and the second rigid section 120 sits over at
least a base portion of the metacarpal bones 260 of the
user’s hand. This ensures the rigid wrist shield 100 is
correctly positioned to spread force and/or pressure over
the upper portion of the user’s wrist. In some examples
the second rigid section 120 may also sit over a portion
of the user’s carpal bone’s 250 not covered by the first
rigid section 110.
[0053] When in use the hinge 130 of the rigid wrist
shield 100 enables the first rigid section 110 and second
rigid section 120 to pivot with respect to each other. When
the user’s wrist is in a neutral position then the first rigid
section 110 and second rigid section 120 can sit roughly
parallel to each other as shown in Figures 3A and 3B.
However, as shown in Figure 5 when the user’s
hand/wrist is in extension then the first rigid section 110
and second rigid section 120 can pivot towards each oth-
er and towards the user wrist/hand along the hinge line
130. This ensures the user has flexibility to move their
wrist and also enables the rigid wrist shield 100 to be
used as a tool for carbon fibre layup, as described above.
[0054] The rigid wrist shield 100 can be attached to the
user’s wrist/hand in multiple ways. For example, the rigid
wrist shield 100 can be attached to a glove 400 either
inside or outside the glove 400. Attaching the wrist shield
100 to the user’s wrist/hand can therefore be performed
by the user putting on the glove 400. Alternatively, the
rigid wrist shield 100 can be attached to a padding sup-
port 210. Attaching the wrist shield 100 to the user’s
wrist/hand can therefore be performed by the user putting
on the padding support 210. In some examples both a
padding support 210 and a glove 400 can be used and
all three components can be attached together. The rigid
wrist shield 100 can be on the outside of the glove 400,
between the glove 400 and the padding support 210 or
inside the padding support 210. In other examples, the
rigid wrist shield 100 can be aligned with the user’s hand
200. The user can then put on a glove 400 or padding
support 210 to hold the rigid wrist shield 100 in place.
Other ways of attaching the rigid wrist shield 100 to the
user’s hand/wrist can also be used as appropriate.
[0055] In summary, a rigid wrist shield 100 is defined.

The rigid wrist shield 100 is an ergonomically designed
device that can be stitched into a standard felt glove 400
or otherwise provided with or separate from a glove 400.
The device spreads force/pressure over the upper
wrist/lower palm section of a user’s hand and thus reduc-
es discomfort. In some examples the rigid wrist shield
bridges over the tendons and median nerve in the user’s
wrist and spreads force/pressure onto the carpal bone
at either side. The rigid wrist shield can thus reduce
force/pressure on sensitive areas of the user’s wrist. As
well as providing protection to the user’s wrist it has an
additional function of aiding the operator perform the
hand lay process. A range of materials can be used for
the rigid wrist shield 100 although some examples are
manufactured from Nylon 12 using the additive manu-
facturing process. The ergonomic design of the rigid wrist
shield 100 ensures the rigid wrist shield 100 does not
cause discomfort to the user and also ensures the rigid
wrist shield 100 does not impede movement of the user’s
hand and wrist. In some examples the rigid wrist shield
100 is an ergonomically shaped insert into the layup per-
sonal protective equipment (e.g. a felt glove) which
serves the purpose of providing protection over the upper
area of the user’s wrist. Due to the nature of the designed
insert an additional benefit is also provided to the operator
in the form of a smooth hard surface or tool that aids the
operator perform an operation during aircraft manufac-
ture.

Claims

1. A rigid wrist shield (100) for spreading force and/or
pressure across a palmer side of a wrist of a hand
(200) of a user, the rigid wrist shield (100) compris-
ing:

a first rigid section (110) wherein, in use, the first
rigid section (110) sits over a portion of the carpal
bones (250) of the user’s hand (200);
a second rigid section (120) wherein, in use, the
second region (120) section sits over at least a
base portion of the metacarpal bones (260) of
the user’s hand (200); and
a hinge (130) joining the first rigid section (110)
to the second rigid section (120).

2. The rigid wrist shield (100) of claim 1 wherein, in use,
the hinge (130) sits over the carpal ligament of the
user’s hand.

3. The rigid wrist shield (100) of claim 1 or claim 2
wherein:

a width (W) of the rigid wrist shield is shorter
than a length of the user’s wrist at the distal wrist
crease (215) of the user;
the first rigid section (110) and the second rigid
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section (120) are joined along a length (L) of the
rigid wrist shield; and
the length (L) of the rigid wrist shield corre-
sponds to a length from the distal wrist crease
(215) of the user to a line (220) extended from
the metacarpophalangeal joint of the user’s
thumb (240).

4. The rigid wrist shield (100) of any previous claim
wherein:
the width (W) of the rigid wrist shield (100) is between
70% and 90% of the length of the user’s wrist at the
distal wrist crease (215) of the user.

5. The rigid wrist shield (100) of any previous claim
wherein:
the second rigid section (120) is an irregular penta-
gon comprising a rectangle with rounded corners
wherein a first upper corner (127) of the second rigid
section is cut off in that the first upper corner (127)
of the rectangle has been replaced by an additional
side that slopes gently from a first side of the rectan-
gle to a top side of the rectangle.

6. The rigid wrist shield (100) of claim 5 wherein:

a height (H1) of the first side of the second rigid
section (120) with the additional side is between
70% and 90% of a height (H2) of a second side
of the second rigid section opposite the addition-
al side; and
the additional side meets the top side of the sec-
ond rigid section at a point along between 40%
and 50% of a width (W) of the top side.

7. The rigid wrist shield (100) of any previous claim
wherein:
the first rigid section (110) is an irregular pentagon
comprising a rectangle with rounded corners where-
in a first lower corner (117) of the first rigid section
(110) is cut off in that the first lower corner (117) of
the rectangle has been replaced by an additional
side that slopes gently from a first side of the rectan-
gle to a bottom side of the rectangle.

8. The rigid wrist shield (100) of claim 7 wherein:

a height (K1) of the first side of the first rigid
section with the additional side is between 70%
and 90% of a height (K2) of a second side of the
first rigid section opposite the additional side;
and
the additional side meets the bottom side of the
first rigid section at a point along between 20%
and 40% of a width of the bottom side.

9. The rigid wrist shield (100) of any previous claim
wherein the hinge (130) comprises a flexible aramid

or Kevlar hinge.

10. The rigid wrist shield (100) of any previous claim
wherein the first rigid section (110) and the section
region section (120) comprise a hard plastic, and
optionally, wherein the hard plastic is either Nylon
12 or a chopped fibre material.

11. A glove (400) for use in vehicle manufacture, the
glove comprising:

a glove (400); and
a rigid wrist shield (100) according to any of
claims 1 to 13 wherein the rigid wrist shield (100)
is mounted in or on the glove (400).

12. The glove (400) of claim 11 further comprising:
a padding support (210) wherein the padding support
(210) comprises a flexible mesh that, in use, covers
a lower section of the palm of the user’s hand (200);
and wherein:
the rigid wrist shield (100) can be positioned beneath
or above the padding support (210).

13. The glove (400) of claim 12 wherein:

the rigid wrist shield (100) is positioned above
the padding support (210); and
a section (230) of the flexible mesh of the pad-
ding support (210) beneath the rigid wrist shield
(100) has been removed.

14. A method of using a rigid wrist shield (100) or glove
(400) according to any of claims 1 to 13, the method
comprising:
attaching the rigid wrist shield (100) to the hand of
the user (200) such that the first rigid section (110)
sits over a portion of the carpal bones (250) of the
user’s hand (200) and the second rigid section (120)
sits over at least a base portion of the metacarpal
bones (260) of the user’s hand (200).

15. The method of claim 14 wherein:

when the user’s wrist is in a neutral position the
first rigid section (110) and the second rigid (120)
section sit substantially parallel to each other;
and
when the user’s wrist is in extension, the first
rigid section (110) and second rigid section (120)
hinge towards each other and toward the user’s
wrist along the hinge (130).
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