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(54) Hockey skate

(57) A hockey skate (5) includes a composite boot
form (10) having a rigid lower portion (12) and a less rigid
upper portion (14), a skate quarter (22) attached to the
upper portion (14) of the boot form (10) to overlie an upper
region of a wearer’s foot, and a tendon guard (20) at-
tached to the upper portion (14) of the boot form (10) and
positioned at a rear region of the boot form (10). The
upper portion (14) may be made of a thermoformable
material that conforms to the shape of a wearer’s foot
and ankle. The construction of the boot form (10) - par-
ticularly the lower portion (12) of the boot form (10) - may
be varied across different size ranges by, for example,
varying the fiber angles in the composite material. Vary-
ing the stiffness of the lower portion (12) of the boot form
(10) in this manner allows the flexibility of different sized
boots (5) to be substantially equalized. The skate quarter
(22) and other skate-boot features may readily be at-
tached to the upper portion (14) of the boot form (10) via
stitching, rivets, or other connectors. The boot form (10)
also may include an integral toe cap (26) having a flange
(25) or other element to which the skate tongue (30) and
other elements may be connected.
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Description

BACKGROUND

[0001] The boot portions of hockey skates typically are
constructed of substantially rigid materials. While these
rigid constructions generally provide a wearer with suit-
able protection against impacts from pucks, sticks, and
the like, the lack of flexibility in the skate boots-particularly
in the upper regions of the skate boots-tends to restrict
movement and limits the motions a skater can execute.
Further, it is difficult to stitch or otherwise attach many
materials to these rigid constructions, thus limiting the
design options available to a skate designer.

SUMMARY

[0002] A hockey skate includes a composite boot form
having a rigid lower portion and a less rigid upper portion.
The upper portion may be made of a thermoformable
material that conforms to the shape of a wearer’s foot
and ankle. The construction of the boot form-particularly
the lower portion of the boot form-may be varied across
different size ranges by, for example, varying the fiber
angles in the composite material. Varying the stiffness
of the lower portion of the boot form in this manner allows
the flexibility of different sized boots to be substantially
equalized. A skate quarter and other skate-boot features
may readily be attached to the less rigid upper portion of
the boot form via stitching, rivets, or other suitable con-
nectors. The boot form also may include an integral toe
cap having a flange or other element to which the skate
tongue, skate quarter, abrasion guard, and other ele-
ments may be connected. Other features and advantag-
es will appear hereinafter. The features described above
can be used separately or together, or in various combi-
nations of one or more of them.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] In the drawings, wherein the same reference
number indicates the same element throughout the
views:

Fig. 1 is a perspective view of a boot form, according
to one embodiment.

Fig. 2 is a perspective view of a hockey skate includ-
ing the boot form shown in Fig. 1, according to one
embodiment.

Fig. 3 is a perspective view of the toe cap of a skate
boot, according to one embodiment.

DETAILED DESCRIPTION OF THE DRAWINGS

[0004] Various embodiments of the invention will now
be described. The following description provides specific

details for a thorough understanding and enabling de-
scription of these embodiments. One skilled in the art will
understand, however, that the invention may be practiced
without many of these details. Additionally, some well-
known structures or functions may not be shown or de-
scribed in detail so as to avoid unnecessarily obscuring
the relevant description of the various embodiments.
[0005] The terminology used in the description pre-
sented below is intended to be interpreted in its broadest
reasonable manner, even though it is being used in con-
junction with a detailed description of certain specific em-
bodiments of the invention. Certain terms may even be
emphasized below; however, any terminology intended
to be interpreted in any restricted manner will be overtly
and specifically defined as such in this detailed descrip-
tion section.
[0006] Where the context permits, singular or plural
terms may also include the plural or singular term, re-
spectively. Moreover, unless the word "or" is expressly
limited to mean only a single item exclusive from the other
items in a list of two or more items, then the use of "or"
in such a list is to be interpreted as including (a) any
single item in the list, (b) all of the items in the list, or (c)
any combination of items in the list. Further, unless oth-
erwise specified, terms such as "attached" or "connect-
ed" are intended to include integral connections, as well
as connections between physically separate compo-
nents.
[0007] Turning now to Figs. 1 and 2, a boot form 10 for
a hockey skate 5 includes a rigid lower portion 12 and a
less rigid upper portion 14. The upper portion 14 may be
made of a thermoformable composite material, such as
low density polyethylene, or of another material suitable
for providing both structural support and relative flexibility
in the upper portion 14. The lower portion 12 of the boot
form 10 may be made of a rigid composite material, such
as a carbon-fiber reinforced composite material, or of an-
other suitable rigid material. The lower portion 12 of the
boot form 10 may include an integral toe portion 16 made
of the same material, or of a material having a similar
rigidity, as the remainder of the lower portion 12. The
various regions of the boot form 10 may be laid up and
then cured together to form a unitary structure.
[0008] The boot form 10 may include multiple layers
of material to yield an optimal flexibility for a given skate
size. As the length and width of the skate 5 varies through-
out the size ranges, the overall stiffness of the skate 5,
if constructed in a uniform manner, also varies. A smaller-
sized skate, for example, would have a greater stiffness
than a similarly constructed larger-sized skate. Accord-
ingly, the stiffness of the individual composite layers, par-
ticularly in the lower region 12 or the boot form 10, may
be varied across different skate sizes to achieve a sub-
stantially equivalent skate stiffness or flexibility.
[0009] In one embodiment, the angles of the fibers in
one or more layers of the boot form 10 may be adjusted
based on the size of the skate 5. In skates having sizes
4 to 6.5, for example, the carbon or other fibers in the
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boot form 10 may be oriented to provide less relative
stiffness than similarly situated fibers in skates having
sizes 7-9.5, which may in turn have carbon or other fibers
oriented to provide less relative stiffness than similarly
situated fibers in skates having sizes 10 to 12.5. By var-
ying the fiber angles in this manner, the overall flexion or
torsional rigidity of the skate 5 can be substantially equal-
ized throughout the available size ranges.
[0010] In one embodiment, the transition region be-
tween the upper portion 14 and the lower portion 12 of
the boot form 10 is staggered during the layup process
to provide a gradually changing flexibility along the length
of the transition region. For example, the lower portion
12 of the boot form 10 may include one or more regions
that extend upward beyond a neighboring region of the
lower portion 12, or the lower portion 12 may include a
stepped upper region providing a gradual increase or de-
crease in flexibility along the transition region. These ar-
rangements may aid in the performance and durability
of the skate 5.
[0011] Fastener elements 18 may be attached to or
molded into the upper portion 14 of the boot form 10 to
facilitate attachment of a tendon guard 20, a skate quarter
22, or other components. Screws 24, bolts, rivets, or other
suitable fasteners may be used to engage the fastener
elements 18 and to attach the components. In the illus-
trated embodiment, a portion of the skate quarter 22, as
well as medial and lateral connecting portions of the ten-
don guard 20, are attached to the boot form 10 via screws
24 or similar connectors.
[0012] In one embodiment, two or more fastener ele-
ments 18 are included on each side of the boot form 10.
As a result, the tendon guard 20 may be secured to mul-
tiple locations on each side of the boot form 10, thus
preventing the tendon guard 20 from pivoting about the
connection location. In another embodiment, stoppers
21 may additionally or alternatively be included at the
upper regions of the skate boot to inhibit forward rotation
of the tendon guard 20, as described, for example, in
U.S. patent application no. 13/418,052, filed March 12,
2012, which is incorporated herein by reference.
[0013] In one embodiment, a U-shaped notch or other
opening is included in the rear of the skate boot to facil-
itate rearward extension of a wearer’s ankle and lower
leg during the skating motion. The tendon guard 20 may
include a narrow mid-region to facilitate rearward flexing
of the tendon guard 20, as described, for example, in
U.S. patent application no. 13/271,029, filed October 11,
2011, which is incorporated herein by reference.
[0014] The skate quarter 22 may be made of a ther-
moformable material, such as Surlyn®, high density pol-
yethylene, or of another suitable material. Because the
upper portion 14 of the boot form 10 is made of a ther-
moformable material or a similar material, the skate quar-
ter 22 may be attached to the upper portion 14 of the
boot form 10 via adhesives or stitching, as well as by the
fasteners 18 described above. The use of a thermofor-
mable upper portion 14 of the boot form 10, as well as a

thermoformable skate quarter 22, facilitates conforming
of the skate boot to the shape of a wearer’s foot and ankle.
[0015] A molded protector 23 made of thermoplastic
polyurethane, or of another suitable material, may be po-
sitioned over the lower edge of the skate quarter 22 to
protect it from abrasion and from prying forces that could
separate or delaminate the quarter 22 from the upper
portion 14 of the boot form 10. Additionally, a molded toe
cap 26 may be positioned over the integral toe portion
16 of the boot form 10. The toe cap 26 may be made of
a plastic material, such as thermoplastic polyurethane,
or of any other material suitable for providing protection
to the toe region of the skate 5.
[0016] As shown in Fig. 3, the toe cap 26 may include
one or more flanges 25 or similar elements to which the
skate quarter 22, the molded protector 23, or a skate
tongue 30 may be attached. Connection of these com-
ponents to the toe cap 26 may be advantageous, as it
would be difficult to attach them directly to the rigid lower
portion 12 of the boot form 10.
[0017] In one embodiment, the skate tongue 30 ex-
tends inside the toe region 16 of the boot form 10 to fill
the space between the top of a wearer’s foot and the
upper, inner surface of the toe region 16. This arrange-
ment provides comfort for the user, while also providing
sensation and feedback during skating motions. In an-
other embodiment, a separate filler element is positioned
inside the toe region 16 adjacent to the end of the tongue
30 to provide similar benefits.
[0018] A blade holder 32 is attached to the lower por-
tion 12 of the boot form 10 via screws, bolts, rivets, or
other suitable connectors. The blade holder 32 may be
made of DuPont Zytel® ST801 or of another suitable ma-
terial. A blade 34 made of steel or of another suitable
material is secured to the blade holder 32 via screws 36,
rivets, bolts, or other suitable connectors.
[0019] Multiple layers of material may be included on
the interior region of the lower portion 12 of the boot form
10 to facilitate increased grip or holding strength of the
screws or other connectors used to secure the blade
holder 32 to the lower portion 12 of the boot form 10.
Because the lower portion 12 of the boot form 10 is rigid,
it does not readily accept connectors. Providing addition-
al layers of material, however, increases the holding
strength of the connectors. Additionally, the toe cap 26
preferably does not wrap underneath the toe region 16
so that it does not interfere with the attachment of the
lower portion 12 of the boot form 10 to the blade holder 32.
[0020] The skate boot 5 described herein may be con-
structed by arranging in a mold the composite layers that
make up the lower portion 12, upper portion 14, and toe
region 16 of the boot form 10. As described above, the
fiber angles in the given layers may be selected to provide
the stiffness properties desired for a given skate size.
Also as described above, the layers of the lower and up-
per portions 12, 14 of the boot form 10 optionally may be
staggered to provide a graduated transition region be-
tween them.
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[0021] Once the layers are arranged in the mold they
are be cured under heat and pressure to create the boot
form 10. The thermoformable upper portion 14 of the boot
form 10 softens at a temperature range that does not
affect the rigidity of the rigid lower portion 12 of the boot
form 10. The upper portion 14, therefore, is able to con-
form to the shape of a wearer’s foot and, after cooling,
remain in that shape so that the skate 5 remains con-
formed to a wearer’s foot. The skate quarter 22, toe cap
26, tongue, 30, tendon guard 20, blade holder 32, and
other skate components may then be attached to the
boot form 10, or to each other, as described above.
[0022] Any of the above-described embodiments may
be used alone or in combination with one another. Fur-
ther, the hockey skate may include additional features
not described herein. While several embodiments have
been shown and described, various changes and sub-
stitutions may of course be made, without departing from
the spirit and scope of the invention. The invention, there-
fore, should not be limited, except by the following claims
and their equivalents.
[0023] Preferably, a hockey skate, can comprise a
composite boot form having a rigid lower portion and a
less rigid upper portion, a skate quarter attached to the
upper portion of the boot form to overlie an upper region
of a wearer’s foot, and a tendon guard attached to the
upper portion of the boot form and positioned at a rear
region of the boot form.
[0024] Preferably, the rigid lower portion of the boot
form can include an integral, rigid toe region.
[0025] Preferably, the hockey skate can further com-
prise a molded toe cap overlying the toe region.
[0026] Preferably, the hockey skate can further com-
prise a tongue that extends into the toe region, wherein
the tongue is attached to the toe cap.
[0027] Preferably, the tendon guard can include a me-
dial connecting portion attached to the upper portion of
the boot form by a plurality of connectors and a lateral
connecting portion attached to the upper portion of the
boot form by a plurality of connectors.
[0028] Preferably, the hockey skate can further com-
prise a plurality of fastener elements attached to or inte-
gral with the upper portion of the boot form, wherein the
skate quarter is attached to the upper portion of the boot
form via the fastener elements.
[0029] Preferably, the tendon guard is attached to the
upper portion of the boot form via the fastener elements.
[0030] Preferably, the hockey skate can further com-
prise a protector element overlying the skate quarter
along the connection between the skate quarter and the
upper portion of the boot form.
[0031] Preferably, the skate quarter and the upper por-
tion of the boot form are each made of at least one ther-
moformable material.
[0032] Preferably, an integration region between the
lower portion of the boot form and the upper portion of
the boot form can be staggered to provide a gradual
change in flexibility along the integration region.

[0033] Preferably, the lower portion of the boot form
can comprise a fiber-based composite material in which
the fibers are oriented to provide an intended stiffness
for a given skate size, and wherein the fiber angles vary
between different skate sizes to provide substantially uni-
form skate stiffness between the different skate sizes.
[0034] Preferably, the composite skate boot can fur-
ther comprise a blade holder attached to the lower portion
of the boot form.
[0035] Preferably, a hockey skate can comprise a com-
posite boot form including a lower portion having a first
rigidity, and an upper portion having a second rigidity that
is lower than the first rigidity, wherein an integration re-
gion between the lower portion and the upper portion is
staggered to provide a gradual change in flexibility along
the integration region; a skate quarter attached to the
upper portion of the boot form to overlie an upper region
of a wearer’s foot.
[0036] Preferably, the skate quarter and the upper por-
tion of the boot form can each be made of at least one
thermoformable material.
[0037] Preferably, the hockey skate can further com-
prise a protector element overlying the skate quarter
along the connection between the skate quarter and the
upper portion of the boot form.
[0038] Preferably, the hockey skate can further com-
prise a tendon guard attached to the upper portion of the
boot form and positioned at a rear region of the boot form.
[0039] Preferably, the hockey skate can further com-
prise a plurality of fastener elements attached to or inte-
gral with the upper portion of the boot form, wherein the
tendon guard is attached to the upper portion of the boot
form via the fastener elements.
[0040] Preferably, the skate quarter is attached to the
upper portion of the boot form via the fastener elements.
[0041] Preferably, a hockey skate can comprise a com-
posite boot form having a rigid lower portion and a less
rigid, thermoformable upper portion, and a thermoform-
able skate quarter attached to the thermoformable upper
portion of the boot form to overlie an upper region of a
wearer’s foot.
[0042] Preferably, the hockey skate can further com-
prise a plurality of fastener elements attached to or inte-
gral with the upper portion of the boot form, wherein the
skate quarter is attached to the upper portion of the boot
form via the fastener elements.

Claims

1. A hockey skate (5), comprising:

a composite boot form (10) having a rigid lower
portion (12) and a less rigid upper portion (14);
a skate quarter (22) attached to the upper por-
tion (14) of the boot form (10) to overlie an upper
region of a wearer’s foot; and
a tendon guard (20) attached to the upper por-
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tion (14) of the boot form (10) and positioned at
a rear region of the boot form (10).

2. The hockey skate (5) of claim 1 wherein the rigid
lower portion (12) of the boot form (10) includes an
integral, rigid toe region (16).

3. The hockey skate (5) of claim 2 further comprising
a molded toe cap (26) overlying the toe region (16).

4. The hockey skate (5) of claim 3 further comprising
a tongue (30) that extends into the toe region (16),
wherein the tongue (30) is attached to the toe cap
(26).

5. The hockey skate (5) of claim 1 wherein the tendon
guard (20) includes a medial connecting portion at-
tached to the upper portion (14) of the boot form (10)
by a plurality of connectors and a lateral connecting
portion attached to the upper portion (14) of the boot
form (10) by a plurality of connectors.

6. The hockey skate (5) of claim 1 wherein the skate
quarter (22) and the upper portion (14) of the boot
form (10) are each made of at least one thermofor-
mable material.

7. The hockey skate (5) of claim 1 wherein an integra-
tion region between the lower portion (12) of the boot
form (10) and the upper portion (14) of the boot form
(10) is staggered to provide a gradual change in flex-
ibility along the integration region.

8. The hockey skate (5) of claim 1 wherein the lower
portion (12) of the boot form (10) comprises a fiber-
based composite material in which the fibers are ori-
ented to provide an intended stiffness for a given
skate size, and wherein the fiber angles vary be-
tween different skate sizes to provide substantially
uniform skate stiffness between the different skate
sizes.

9. The hockey skate (5) of claim 1 further comprising
a plurality of fastener elements (18) attached to or
integral with the upper portion (14) of the boot form
(10), wherein the tendon guard (20) is attached to
the upper portion (14) of the boot form (10) via the
fastener elements (18).

10. The hockey skate (5) of claim 9 wherein the skate
quarter (22) is attached to the upper portion (14) of
the boot form (10) via the fastener elements (18).

11. The hockey skate (5) of claim 1 further comprising
a plurality of fastener elements (18) attached to or
integral with the upper portion (14) of the boot form
(10), wherein the skate quarter (22) is attached to
the upper portion (14) of the boot form (10) via the

fastener elements (18).
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