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(54) HOCKEY STICK BLADE AND METHOD OF MAKING SAME

(57) A blade (30) for a hockey stick, having a body
(31) including an outer layer (37) with an outer surface
defining at least part of each of the impact surfaces (35A,
35B) of the body (31). A face member (40, 40A, 40B,
40C, 40D, 40E, 40F, 40G) is made from a different ma-
terial, has opposed inner and outer surfaces (42A, 42B)
interconnected by a peripheral edge (44), and is embed-
ded in the body (31) such that the peripheral edge (44)
is in contact with the first material and at least a major
part of the inner surface (42A) is in contact with the body
(31). The outer surface (42B) of the face member (40,

“\

7

22

40A, 40B, 40C, 40D, 40E, 40F, 40G) defines part of the
firstimpact surface (35A). The outer surface (42B) of the
face member (40, 40A, 40B, 40C, 40D, 40E, 40F, 40G)
is aligned with the outer surface of the outer layer (37)
adjacent the face member (40, 40A, 40B, 40C, 40D, 40E,
40F, 40G) such that the firstimpact surface (35A) is con-
tinuous over a transition between the outer layer (37) and
the face member (40, 40A, 40B, 40C, 40D, 40E, 40F,
40G). A method for making a hockey stick blade (30) is
also discussed.
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Description
TECHNICAL FIELD

[0001] The application relates generally to sporting
equipment and, more particularly, to blades for hockey
sticks.

BACKGROUND

[0002] Conventional hockey sticks, such asthose used
for playing ice or street hockey, may have a blade made
from fiber-reinforced composite materials. Although such
fiber-reinforced composite materials are stiff in specific
directions of load and are also light, other materials may
have more desirable properties, for example under im-
pact loads and in vibration damping response.

SUMMARY

[0003] In one aspect, there is provided a blade for a
hockey stick, comprising: a body adapted to be connect-
ed tothe proximal end of a shaft, the body defining spaced
apart first and second outer impact surfaces, each of the
impact surfaces having a heel portion proximate a shaft
connection point and a toe portion spaced apart from the
shaft connection point, the body including an outer layer
having an outer surface defining at least part of each of
the firstand second impact surfaces of the body, the outer
layer made of a first material, the first material being a
composite material; and a face member made from a
second material different from the first material, the face
member having opposed inner and outer surfaces inter-
connected by a peripheral edge, the face member over-
laying and embedded in the body, the peripheral edge
being in contact with the first material and at least a major
part of the inner surface of the face member being in
contact with the body of the blade, the outer surface of
the face member defining part of the first impact surface
of the body, the outer surface of the face member being
aligned with the outer surface of the outer layer adjacent
the face member such that the first impact surface of the
body is continuous over a transition between the outer
layer and the face member.

[0004] In one or more particular embodiments, the
blade may include any one or any combination of the
following characteristics:

- an entirety or substantially the entirety of the inner
surface of the face member is in contact with the
body of the blade;

- the face member overlays and is embedded in the
outer layer such that the peripheral edge and the at
least major part of the inner surface are in contact
with the first material;

- an entirety or substantially the entirety of the inner
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surface of the face member is in contact with the first
material;

- theblade has differentrigidity in one or both of torsion
and bending when compared to the body of the blade
without the face member embedded therein;

- the second material is a metal;

- the second material is more resistant to cracks than
the first material;

- the second material has increased vibration damp-
ening properties when compared to the first material;

- the second material has an isotropic rigidity and the
first material has non-isotropic rigidity

- theface memberextends longitudinally from the heel
portion to the toe portion;

- the blade has an internal cavity surrounded by the
outer layer, the cavity spanned by a plurality of
spaced apart internal ribs extending longitudinally
between the heel portion and the toe portion, the ribs
interconnecting opposed inner surfaces of the outer
layer, the face member overlays a portion of the body
spanning across at least two internal ribs;

- the outer surface of the face member is smooth;

- theinnersurface of the face memberincludes at least
one protuberance, such that the face member has a
varying thickness;

- the face member extends to at least one edge of the
body;

- acoating is provided over the impact surfaces of the
body.

[0005] In a particular embodiment, a hockey stick is
provided comprising a shaft having a proximal end and
a distal end opposite the proximal end; and a blade as
defined above connected to the proximal end of the shaft.
[0006] In another aspect, there is provided a method
for making a hockey stick blade, comprising: positioning
aface member over an outer surface of a layer of uncured
composite material, the face member being made of a
material different from the uncured composite material;
putting the face member and the outer surface of the
layer of uncured composite material extending around
the face member in contact with a blade-shaped mold
surface; and heating the uncured layer of composite ma-
terial and applying pressure to the layer of uncured com-
posite material against the mold surface until the face
member is embedded in the layer of composite material
and the composite material is cured.
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[0007] In one or more particular embodiments, the
method may include any one or any combination of the
following:

- positioning the face member over the outer surface
includes applying an adhesive between the face
member and the outer surface;

- the layer of uncured composite material is wrapped
around at least one bladder, and applying pressure
is performed by inflating the at least one bladder;

- the method further comprises applying a coating
over the cured composite material and face member.

DESCRIPTION OF THE DRAWINGS

[0008] Reference is now made to the accompanying
figures in which:

Fig. 1 is a schematic tridimensional view of a hockey
stick, according to an embodiment of the present dis-
closure;

Fig. 2is a cross-sectional view of a blade of the hock-
ey stick of Fig. 1, taken along the line II-Il;

Figs. 3A-3E are schematic rear views of face mem-
bers of a blade for a stick such as shown in Fig. 1,
according to various embodiments of the present dis-
closure; and

Figs. 3F-3G are schematic front views of hockey
stick blades with face members, according to various
embodiments of the present disclosure.

DETAILED DESCRIPTION

[0009] Fig. 1 illustrates generally a hockey stick 10 (or
simply "stick 10"). The stick 10 can be used to play any
suitable sport or activity, and is not strictly limited to the
sport of ice hockey. The stick 10 has a generally elon-
gated shaft 20 which can be manipulated by the user of
the stick 10, a blade 30 which is adapted to contact an
object such as a ball or puck, and a face member 40
which reinforces portions of the blade 30.

[0010] The shaft 20 joins, or is made integral with, the
blade 30, thereby forming the stick 10. The shaft 20 is
manipulated by the hands of the user in order to control
the blade 30. The shaft 20 therefore has a shaft body 22,
generally of a rectangular or oblong cross-section, which
can be gripped by the user and which provides the corpus
to the shaft 20. Specifically, the shaft body 22 extends
between a distal end 24 and a proximal end 26. The distal
end 24 corresponds to the free extremity of the shaft body
22, and the proximal end 26 corresponds to the extremity
of the shaft body 22 which is connected to, or made in-
tegral with, the heel or neck of the blade 30. When the

10

15

20

25

30

35

40

45

50

55

proximal end 26 is made integral with the blade 30, such
as during the manufacturing process of the stick 10, the
stick 10 is a one-piece, integral construction.

[0011] The shaft body 22, and thus the shaft 20, can
take any suitable shape or have features and compo-
nents which make it suitable for the activity for which it
is used. For example, it may be desirous to reduce the
weight of the shaft 20, which constitutes a major compo-
nent of the overall weight of the stick 10. In such an in-
stance, the shaft body 22 of the shaft 20 can be hollow
so as to define an elongated body cavity. If it is desired
to additionally reinforce the stiffness of shaft 20 while still
providing the requisite flexibility, one or more longitudinal
shaft ribs can be disposed within the body cavity, and
extend between opposed interior walls of the shaft body
22. Each shaft rib can extend along some portion, or all,
of the length of the shaft body 22 between the first end
24 and the second end 26. If so desired, one or more of
the shaft ribs can be discontinuous along their length. It
will therefore be appreciated that each shaft rib can re-
inforce the stiffness of the shaft body 22 along its length
and/or along its width, while still providing the shaft body
22, and thus the shaft 20, with the desired amount of
flexibility.

[0012] The blade 30 can be any suitable curved body
which provides one or more impact surfaces to be used
to manipulate the object. It can also be curved along its
length to provide forimproved manipulation of the object.
Some portion, or all, of the blade 30 can be hollow in
order to reduce the overall weight of the stick 10.
[0013] Still referring to Fig. 1, the blade 30 has a body
31 which forms the corpus of the blade 30 and provides
structure thereto. The body 31 is an elongated object
which extends along a blade axis 32 between a heel por-
tion 33 proximate the connection with the shaft 20 and a
toe portion 34 spaced apart from the connection with the
shaft 20. The heel portion 33 generally defines a curved
bottom edge of the body 31 which contacts the ice or
playing surface when the stick 10 is in use. The toe portion
34 may otherwise be referred as the tip of the blade 30.
The body 31 may also have a neck portion, which defined
a connection point of the blade 30 in direct contact with
the proximal end 26 of the shaft 20, and which is joined
with this end so as to form the stick 10. The general shape
of the blade 30 is defined between these components,
in that the body 31 of the blade 30 extends between the
heel portion 33 and the toe portion 34. It will be appreci-
ated thatthe blade 30 can take shapes and configurations
which differ from those shown in the figures.

[0014] Referring now to Fig. 2, the body 31 defines
spaced-apartfirstand second outerimpact surfaces 35A,
35B. Each of the impact surfaces 35A, 35B is a contact
surface for impacting the object and providing a force
thereto. The impact surfaces 35A, 35B may be exposed
to the environment, or covered by a protective coating,
for example transparent. In the embodiment shown, the
first impact surface 35A designates the "front" area of
the body 31 which forms the primary contact surface with
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the object being manipulated, and is generally concave,
while the second impact surface 35B is a "rear" surface,
generally convex. Both the first and second impact sur-
faces 35A, 35B extend along the entirety of the body 31
and define part of the heel portion 33 and of the toe portion
34. The curvature and shape of the impact surfaces 35A,
35B therefore defines that of the blade 30.

[0015] The body 31 has an outer material layer 37. In
a particular embodiment, the outer material layer 37 is
made of composite material, and may be formed of a
single or multiples connected plies of composite materi-
als, with the multiple plies disposed in side by side and/or
overlaying relationship. In the embodiment shown, the
body 31 has an inner blade cavity 36 and the outer ma-
terial layer 37 circumscribes this inner blade cavity 36.
The inner blade cavity 36 may be hollow; alternately, the
inner blade cavity 36 may be filed with an appropriate
type of material, for example an appropriate type of foam
including, but not limited to, PVC or polyurethane foam.
The outer material layer 37 delimits the thickness, length,
and height of the inner blade cavity 36 within the body
31. The outer surface of the outer material layer 37 forms
at least part of each of the outer impact surfaces 35A,
358. In the embodiment shown, the outer surface of the
outer material layer 37 corresponds to the entire second
impact surface 35B and to a peripheral portion of the first
impact surface 35A, as will be further detailed below.
[0016] The outer material layer 37 may include any ap-
propriate type of composite material, including, but not
limited to, suitable fiber-reinforced polymers, for example
fiber-reinforced epoxy. In a particular embodiment, the
outer material layer 37 is made of an epoxy/carbon fiber
material. In general, the outer material layer 37 consists
of a fiber portion and a resin portion, the resin portion
serving as a matrix in which the fibers are embedded in
adefined manner. In a composite for hockey stick blades,
for example, the composite material may be provided in
prepreg form, superposed in a "lay-up" manner and then
cured to a rigid condition using heat and pressure.
[0017] Still referring to Fig. 2, the blade 30 may have
one or more internal ribs 38 spanning the inner blade
cavity 36. Each internal rib 38 reinforces the stiffness of
the body 31 between the firstand second impact surfaces
35A, 35B while helping to reduce the overall weight of
the blade 30, and thus the overall weight of the stick 10.
Each internal rib 38 may extend longitudinally along the
blade axis between the heel portion and the toe portion.
Alternatively, each internal rib 38 may extend transverse
to the blade axis between the top and bottom edges of
the body 31. Irrespective of its orientation, each internal
rib 38 forms a bridge between opposed inner surfaces
of the outer material layer 37, and can be formed during
the making of the blade 30 using any suitable technique.
In a particular embodiment, each internal rib 38 is made
of the same composite material as the outer material lay-
er 37; alternately, different materials may be used. The
internal rib 38 can consist of a single, substantially unin-
terrupted body. Alternately, a number of discrete internal
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ribs 38 can be used forming rib sections which are spread
apart. Each rib section divides the inner blade cavity 36
into separate hollow channels.

[0018] Stillreferringto Fig. 2, the blade includes atleast
one face member 40 made of a material different from
that of the outer material layer 37. The material of the
face member(s) 40 is selected depending on the property
of the blade 30 which is designed to be tailored by it. For
example, the material of the face member(s) may be
more rigid in torsion and/or bending, more resistant to
cracks, have increased vibration dampening properties,
and/or have a more isotropic rigidity than the material of
the outer material layer 37. In a particular embodiment,
each face member 40 provides a localized zone of in-
creased reinforcement over the portion of the body 31
where it is located. Such reinforcement may provide for
an increased durability of the blade 30, a better feel and
control of the blade 30 by users of the stick 10, and/or a
modification of the stiffness and torsional rigidity of the
blade 30, for example. Some examples of suitable ma-
terials for the face member 40 include composite mate-
rials different from that of the outer material layer 37,
ceramics, ceramic matrix composites (CMC), poly-
mer/elastomer materials, organic materials, metals, al-
loys, metal matrix composites (MMC), etc. In a particular
embodiment, the face member 40 is made of a metal
material, for example 6 - 4 titanium alloy (a-p Ti) or 7075
aluminum alloy, such as to provide suitable isotropic ri-
gidity properties which help to stiffen the blade 30 in both
bending and torsion efficiently. Therefore, using a metal
material for the face member 40 represents a potential
upgrade in blade durability and responsiveness due to
the isotropic properties of metal materials.

[0019] Eachface member 40 has aninner surface 42A
and an outer surface 42B spaced apart from one another
across the thickness of the face member 40, and a pe-
ripheral edge 44 interconnecting the inner and outer sur-
faces 42A, 42B. In the embodiment shown, the face
member 40 is embedded in the body 31 by being em-
bedded in the outer material layer 37: at least a major
part of the peripheral edge 44 and of the inner surface
42A are in contact with the material of the outer material
layer 37. In the embodiment shown in Fig. 2, the entirety
or substantially the entirety of the peripheral edge 44 and
of the inner surface 42A are in contact with the material
of the outer material layer 37.

[0020] Inaparticularembodiment, the peripheral edge
44 is bevelled, such that the perimeter of the inner surface
42A is smaller than the perimeter of the outer surface
42B, which may facilitate contact between the peripheral
edge 44 and the outer material layer 37. In a particular
embodiment, the material of the outer material layer 37
may extend over a periphery of the face member 40, such
that only a central portion of the face member 40 is ex-
posed and visible. In the embodiment shown, the outer
surface 42B of the face member 40 defines part of the
firstimpact surface 35A, surrounded by the outer material
layer 37 defining the remaining part of the first impact
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surface 35A.

[0021] The outer surface 42B of the face member 40
is aligned with the adjacent outer surface of the outer
material layer 37, such that the first impact surface 35A
is continuous over the transition between the outer ma-
terial layer 37 and the face member 40. The outer surface
42B of the face member 40 is therefore flush or level with
the adjacent outer surface of the outer material layer 37,
and is thus able to enter into contact with the playing
object.

[0022] Although a single face member 40 is shown,
the blade 30 may alternately include two or more face
members embedded in the body 31, each defining a part
of one of the impact surfaces 35A, 35B. The face member
40 may alsoinclude multiple layers of material embedded
in the body 31.

[0023] In a particular embodiment, the blade 30 is in-
tegrally formed. The expression "integrally formed" refers
to the relationship between the face member(s) 40 and
the materials of the body 31 (outer material layer 37, foam
if applicable), in that the face member(s) 40 are embed-
dedin the body 31, for example in the outer material layer
37, during its molding process, incorporating the face
member(s) 40 in the cured material layer 37 in the fin-
ished blade 30. In a particular embodiment, such an in-
tegral construction reinforces the bond between the ma-
terial layer 37 and face member(s) 40 to reduce the
chances of detachment of the face member(s) 40 during
use, for example by contrast to heads for striking objects
where a reinforcement piece is adhered or otherwise ap-
plied separately to the head after it has been manufac-
tured.

[0024] In the embodiment of Figs. 1-2, the face mem-
ber 40 extends along a direction which is transverse to
the longitudinal blade axis to span across one or more
internal ribs 38. The relationship between the face mem-
ber 40 and the internal ribs 38 may vary. For example,
the face member 40 may overlay a portion of the outer
material layer 37 spanning across two internal ribs 38,
each rib 38 extending near opposite ends of the face
member 40. The face member 40 may overlay a portion
of the outer material layer 37 spanning across three in-
ternal ribs 38, for example two ribs 38 extending near
opposite ends of the face member 40, and a third rib 38
disposed between these two ribs 38.

[0025] In an embodiment where the internal cavity 36
is filled with foam, the face member 40 may be embedded
in the body 31 by being embedded in the outer material
layer 37, such that at least a major part (and preferably,
the entirety or substantially the entirety) of the peripheral
edge 44 and of the inner surface 42A are in contact with
the material of the outer material layer 37 - i.e., the outer
material layer 37 extends between the face member 40
and the foam. Alternately, the face member 40 may be
embedded in the body 31 by having at least a major part
(and preferably, the entirety or substantially the entirety)
of the peripheral edge 44 in contact with the material of
the outer material layer 37, the outer material layer 37
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optionally overlapping a periphery of the outer surface
42B of the face member 40, and with that at least a major
part (and preferably, the entirety or substantially the en-
tirety) of the inner surface 42A supported by and in con-
tact with the foam and with the ribs 38 if such are present.
[0026] In a particular embodiment, having the face
member 40 embedded in the body 31 allows for the face
member 40 to have a greater impact on the properties
of the body 31, for example in contrast to heads for strik-
ing objects where the reinforcement piece is applied only
against inner ribs spanning a hollow cavity of the head.
[0027] It has been observed that putting a metal ma-
terial between the playing object and the composite ma-
terial of the blade face has positive performance aspects
in terms of user perception. Users have experienced a
noticeable feel improvement when the material of some
or all of the blade face is changed. In a particular embod-
iment, damping and impact toughness is taken up by the
metal material of the face member 40, while the compos-
ite material of the blade 30 makes the blade 30 stiff in
specific directions of load.

[0028] It can thus be appreciated that the one or more
face member(s) 40 can assume different shapes and
configurations in order to achieve such functionality. For
example, the face member 40 may extend along the pe-
riphery of the body 31 along the top and/or bottom edges
thereof, in the toe portion and/or the heel portion of the
blade 30, depending on the property(ies) of the blade to
be tailored by the face member(s) 40 - i.e. wear resist-
ance, stiffness, impact resistance, vibration dampening,
etc.

[0029] Referring to Fig. 3A, an alternate configuration
for the face member 40A is shown. The Figure shows
the inner surface which is to be received against the body
31 (for example against the outer material layer 37). The
face member 40A is shaped as a varying thickness metal
plate extending longitudinally along a length of the body
of the blade between the heel portion and the toe portion.
As can be seen, the inner surface of the face member
40A includes a central protuberance 41A forming a zone
of increased thickness with respect to a remainder of the
face member 40A. The protuberance 41A has an irreg-
ular shape and extends along the length of the length of
the face plate 40. The protuberance 41A may help to
reinforce those regions of the outer impact surface 35A
of the blade 30 which are most often in contact with the
playing object. In a particular embodiment, the shape of
the protuberance is determined to correspond to regions
of highestload or highest deflection in the blade 30 under
particular constraint conditions.

[0030] Referring to Fig. 3B, another alternate configu-
ration for the face member 40B is shown. As for the pre-
vious embodiment, the Figure shows the inner surface
which is to be received against the body 31 (for example
against the outer material layer 37). The face member
40B is shaped as a varying thickness metal plate extend-
ing longitudinally along a length of the body of the blade
between the heel portion and the toe portion. As can be
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seen, the inner surface of the face member 40B also
includes a central protuberance 41B forming a zone of
increased thickness with respect to a remainder of the
face member 40B. The protuberance 41B has an irreg-
ular shape and extends along the length of the length of
the face plate 40, covering more of the toe portion that
that of the previous embodiment. The shape of the pro-
tuberance 41B may be determined to correspond to re-
gions of highest load or highest deflection in the blade
30 under particular constraint conditions different from
those of the previous embodiment.

[0031] Referring to Fig. 3C, in another alternate con-
figuration for the face member 40C, both the inner and
outer surfaces may be smooth, defining a thickness of
the face member 40C which is uniform along its length,
and accordingly may be easier to manufacture than the
face members 40A, 40B.

[0032] Referring to Fig. 3D, another alternate configu-
ration for the face member 40D is shown. As for the pre-
vious embodiments, the Figure shows the inner surface
which is to be received against the body 31 (for example
against the outer material layer 37). The metal face mem-
ber 40D is shaped as a plate extending longitudinally
along a length of the body of the blade between the heel
portion and the toe portion, with the inner surface includ-
ing multiple reinforcement blocks 41D forming local zone
of increased thickness with respect to a remainder of the
face member 40D. The thickness of the reinforcement
blocks 40D can be uniform or vary between blocks 40D.
[0033] Referring to Fig. 3E, another alternate configu-
ration for the face member 40E is shown. As for the pre-
vious embodiments, the Figure shows the inner surface
which is to be received against the body 31 (for example
against the outer material layer 37). The metal face mem-
ber 40E includes another configuration of plate and re-
inforcement blocks 41E forming local zone of increased
thickness with respect to a remainder of the face member
40D. The thickness of the reinforcement blocks 40E can
be uniform orvary between blocks 40E. "Lattice"-like con-
figuration such as the face members 40D, 40E may be
easier to manufacture than the configurations of Figs. 3A
and 3B.

[0034] In the embodiments of Figs. 3A-3E, the outer
surface of the face member, which in use is the visible
surface, may be smooth or alternately be provided with
a textured pattern, or with raised features defining a var-
iation in thickness, for example similarly to the inner sur-
face.

[0035] Fig. 3F shows an alternate configuration for the
face member 40F, shown here embedded in the outer
material layer 37 to define the body of the blade 30. It
can be seen that the face member 40F, which can have
an inner surface with any of the above-described config-
urations, extends from the bottom edge of the blade 30
along the entire length of the blade, covers a majority of
the toe portion and only a small part of the heel portion,
while the top portion of the blade 30 is free from the face
member 40F. In a particular embodiment, such a config-
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uration used with a face member 40F made of metal ma-
terial provides for increased stiffness in bending and tor-
sion, by comparison with a similar blade made only with
the composite material.

[0036] Fig. 3G shows another alternate configuration
for the face member 40G, also shown embedded in the
outer material layer 37 to define the body of the blade
30. It can be seen that the face member 40G extends
from the bottom edge of the blade 30 in the heel portion
only, forming a band coming higher in the toe portion
such that the top and bottom edges of the blade in the
toe portion are left uncovered. In a particular embodi-
ment, such a configuration used with a face member 40F
made of metal material provides for increased stiffness
in torsion, by comparison with a similar blade made only
with the composite material.

[0037] The shape of the face member can thus be se-
lected in accordance with the property of the body 31 to
be changed, for example the stiffness in torsion and/or
bending.

[0038] There is also disclosed herein a method for
making a hockey stick blade, such as the one described
herein. The methodinvolves the use of amold, and curing
using heat and pressure.

[0039] In a particular embodiment, the outer material
layer 37 is formed in its uncured state by one or more
plies of prepreg wrapped around a bladder, or around a
foam core; in the case of a blade with internal ribs, mul-
tiple bladders/foam cores may be individually wrapped
with prepreg material to define the ribs, and the wrapped
bladders/foam cores are then wrapped together with pre-
preg material to form the outer material layer 37. The
face member is positioned over the uncured outer mate-
rial layer 37, or against the foam core and surrounded
by the outer material layer 37.

[0040] To facilitate bonding between the face member
and the composite material layer or foam underneath it,
the inner surface of the face member may be abraded
prior to assembly. Adhesive can also be added between
the face member and composite material layer or foam,
for example in the form of an adhesive resin film.
[0041] The face member and uncured outer material
layer adjacent to it are then put into contact with a mold
surface defining the desired shape for the blade impact
surface. The mold surface typically forms part of a mold
enclosure which encloses the uncured composite mate-
rial wrapped around the bladder(s)/foam core(s) together
with the face member to form the blade.

[0042] The uncured outer material layer 37 is heated
while pressing it against the mold surface, for example
by inflating the bladder(s) and/or applying pressure with
the mold surfaces. As itis heated, the composite material
first softens, and the pressure and heat allow the face
member to "sink" and become embedded in the outer
material layer 37; the face member and composite ma-
terial around it being pressed against the mold surface
ensuring the formation of a continuous impact surface.
The assembled composite material and face member are
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heated and compressed until the composite material is
cured, the face member remaining embedded in it.
[0043] In embodiments where bladders are used, the
cavities created in the cured blade when the bladders
are removed may be filled with material such as expand-
able foam, or alternately may remain hollow.

[0044] In a particular embodiment, the face member is
made of a material that is in desired or cured state before
assembly with the uncured outer material layer, for ex-
ample a metal, an alloy, or a cured composite material.
In another embodiment, the face member is made of an-
other material that is uncured or partially cured, and
reaches its desired cured state simultaneously with the
curing of the outer material layer.

[0045] A coating, for example a clear protective coat-
ing, may be applied over the impact surfaces of the cured
blade, for example for increased durability.

[0046] Alternate methods of fabrication are also pos-
sible.

[0047] It can thus be appreciated from the above dis-
closure that the potential structural benefits of providing
a metal face member allows to gain some advantages
of having a metal blade without the weight penalty asso-
ciated with having an all-metal blade. Indeed, fiber-rein-
forced composite material is stiff and light, but is inferior
to metal under impact loads and in vibration damping
response. Utilizing metal and composite to their respec-
tive strengths therefore contributes to improving blade
performance.

[0048] Theabovedescriptionis meantto be exemplary
only, and one skilled in the art will recognize that changes
may be made to the embodiments described without de-
parting from the scope of the invention disclosed. Still
other modifications which fall within the scope of the
present invention will be apparent to those skilled in the
art, in light of a review of this disclosure, and such mod-
ifications are intended to fall within the appended claims.

Claims
1. A blade for a hockey stick, comprising:

abody (31) adapted to be connected to the prox-
imal end (26) of a shaft (20), the body (31) de-
fining spaced apartfirstand second outerimpact
surfaces (35A, 35B), each of theimpact surfaces
(35A, 35B) having a heel portion (33) proximate
a shaft connection point and a toe portion (34)
spaced apart from the shaft connection point,
the body (31) including an outer layer (37) hav-
ing an outer surface defining at least part of each
of the first and second impact surfaces (35A,
35B) of the body (31), the outer layer (37) made
of a first material, the first material being a com-
posite material; and

a face member (40, 40A, 40B, 40C, 40D, 40E,
40F, 40G) made from a second material different
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from the first material, the face member (40,
40A, 40B, 40C, 40D, 40E, 40F, 40G) having op-
posed inner and outer surfaces (42A, 42B) in-
terconnected by a peripheral edge (44), the face
member (40, 40A, 40B, 40C, 40D, 40E, 40F,
40G) overlaying and embedded in the body (31),
the peripheral edge (44) being in contact with
the first material and at least a major part of the
inner surface (42A) of the face member (40, 40A,
40B, 40C, 40D, 40E, 40F, 40G) being in contact
with the body (31) of the blade (30), the outer
surface (42B) of the face member (40, 40A, 40B,
40C, 40D, 40E, 40F, 40G) defining part of the
first impact surface (35A) of the body (31), the
outer surface of the face member (40, 40A, 40B,
40C, 40D, 40E, 40F, 40G) being aligned with
the outer surface of the outer layer (37) adjacent
the face member (40, 40A, 40B, 40C, 40D, 40E,
40F, 40G) such that the first impact surface
(35A) of the body (31) is continuous over a tran-
sition between the outer layer (37) and the face
member (40, 40A, 40B, 40C, 40D, 40E, 40F,
40G).

The blade as defined in claim 1, wherein an entirety
or substantially the entirety of the inner surface (42A)
of the face member (40, 40A, 40B, 40C, 40D, 40E,
40F, 40G) is in contact with the body (31) of the blade
(30).

The blade as defined in claim 1 or 2, wherein the
face member (40, 40A, 40B, 40C, 40D, 40E, 40F,
40G) overlays and is embedded in the outer layer
(37) such that the peripheral edge (44) and the at
least major part of the inner surface (42A) are in con-
tact with the first material, and optionally wherein an
entirety or substantially the entirety of the inner sur-
face (42A) of the face member (40, 40A, 40B, 40C,
40D, 40E, 40F, 40G) is in contact with the first ma-
terial.

The blade as defined in any one of the preceding
claims, wherein the blade (30) has different rigidity
inone or both of torsion and bending when compared
to the body (31) of the blade (30) without the face
member (40, 40A, 40B, 40C, 40D, 40E, 40F, 40G)
embedded therein.

The blade as defined in any one of the preceding
claims, wherein:

the second material is a metal; and/or

the second material is more resistant to cracks
than the first material; and/or

the second material has increased vibration
dampening properties when compared to the
first material; and/or

the second material has an isotropic rigidity and
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the first material has non-isotropic rigidity.

The blade as defined in any one of the preceding
claims, wherein the face member (40, 40A, 40B,
40C, 40D, 40E, 40F, 40G) extends longitudinally
from the heel portion (33) to the toe portion (34).

The blade as defined in any one of the preceding
claims, wherein the blade (30) has an internal cavity
(36) surrounded by the outer layer (37), the cavity
(36) spanned by a plurality of spaced apart internal
ribs (38) extending longitudinally between the heel
portion (33) and the toe portion (34), the ribs (38)
interconnecting opposed inner surfaces of the outer
layer (37), the face member (40, 40A,40B, 40C, 40D,
40E, 40F, 40G) overlays a portion of the body (31)
spanning across at least two internal ribs (38).

The blade as defined in any one of the preceding
claims, wherein:

the outer surface (42B) of the face member (40,
40A, 40B, 40C, 40D, 40E, 40F, 40G) is smooth;
and/or

the inner surface (42A) of the face member (40A,
40B, 40D, 40E) includes at least one protuber-
ance (41A, 41B, 41D, 41E), such that the face
member (40A, 40B, 40D, 40E) has a varying
thickness.

The blade as defined in any one of the preceding
claims, wherein the face member (40, 40A, 40B,
40C, 40D, 40E, 40F, 40G) extends to at least one
edge of the body (31).

The blade as defined in any one of the preceding
claims, further comprising a coating over the impact
surfaces (35A, 35B) of the body (31).

A hockey stick comprising:

a shaft (20) having a proximal end (26) and a
distal end opposite the proximal end (26); and
a blade (30) as defined in any one of the pre-
ceding claims connected to the proximal end
(26) of the shaft (20).

A method for making a hockey stick blade, compris-
ing:

positioning a face member (40, 40A, 40B, 40C,
40D, 40E, 40F, 40G) over an outer surface of a
layer (37) of uncured composite material, the
face member (40, 40A, 40B, 40C, 40D, 40E,
40F, 40G) being made of a material different
from the uncured composite material;

putting the face member (40, 40A, 40B, 40C,
40D, 40E, 40F, 40G) and the outer surface of
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13.

14.

15.

the layer (37) of uncured composite material ex-
tending around the face member (40, 40A, 40B,
40C, 40D, 40E, 40F, 40G) in contact with a
blade-shaped mold surface; and

heating the uncured layer (37) of composite ma-
terial and applying pressure to the layer (37) of
uncured composite material against the mold
surface until the face member (40, 40A, 40B,
40C, 40D, 40E, 40F, 40G) is embedded in the
layer (37) of composite material and the com-
posite material is cured, an outer surface of the
cured composite material surrounding the face
member (40, 40A, 40B, 40C, 40D, 40E, 40F,
40G) being aligned with an outer surface (42B)
of the face member (40, 40A, 40B, 40C, 40D,
40E, 40F, 40G) to form a continuous surface.

The method as defined in claim 12, wherein posi-
tioning the face member (40, 40A, 40B, 40C, 40D,
40E, 40F, 40G) over the outer surface includes ap-
plying an adhesive between the face member (40,
40A, 40B, 40C, 40D, 40E, 40F, 40G) and the outer
surface.

The method as defined in claim 12 or 13, wherein
the layer (37) of uncured composite material is
wrapped around at least one bladder, and applying
pressure is performed by inflating the at least one
bladder.

The method as defined in any one of claims 12 to
14, further comprising applying a coating over the
cured composite material and face member (40,
40A, 40B, 40C, 40D, 40E, 40F, 40G).
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