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(57) Abstract: A thermally insulative ski boot covering comprising a body of unitary construction having an integrally formed vamp,
toe box, longitudinal arch ladder, quarter and openable heel counter. These continually adjoining body parts comprise insulative material
to provides whole-of-foot thermally insulative encapsulation including by having adequate coverage across the heel (which thermally
insulates the Calcaneal branches of the Peroneal artery) and at the toes and which does not interfere with the bindings or purchase

when walking.
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A thermally insulative ski boot

Field of the Invention
[1] This invention relates generally to thermally insulative coverings, mitts and the like

for ski boots.

Background of the Invention
[2] Thermally insulative coverings for ski boots of various configurations exist including

that which is disclosed in U.S. Pat. No. 3875687 A (Henderson) which discloses insulating
covering for use on ski boots in unusually cold weather with provision at toe and heel for
ski bindings.

[3] U.S. Pat. No. 20080295357 A1 (Long) discloses an insulating footwear cover which
has an upper, and a wear-resistant sole portion extending beneath the bottom of the boot
or shoe. The sole portion additionally overlaps a portion of the sides of the upper providing
a wear-resistant patch over areas of the cover that are most susceptible to wear.

[4] U.S. Pat. No. 5893220 (Miller) provides a thermal ski boot cover made of elastomeric
fabric, which covers primarily the toe portion of the boot, with the fabric ends of wrapped
around the back of the foot and secured using releasable attaching means such as hook and
loop fasteners. A bottom strip is present, which is sewn to each side of the boot cover and
extends under the ski boot to hold the cover in place.

[5] A need exists for a ski boot covering which is easy to don and remove, which exposes
the toe and heel bindings for ski connection and which maximises surface area coverage of
the boot for maximising thermal insulation properties thereof and/or does not substantially
affect footing purchase when walking.

[6] The present invention seeks to provide a thermally insulative ski boot covering,
which will overcome or substantially ameliorate at least some of the deficiencies of the prior
art, or to at least provide an alternative.

[7] It is to be understood that, if any prior art information is referred to herein, such
reference does not constitute an admission that the information forms part of the common

general knowledge in the art, in Australia or any other country.

Summary of the Disclosure
[8] There is provided herein a thermally insulative ski boot covering comprising a body

of unitary construction having an integrally formed vamp, toe box, longitudinal arch ladder,

quarter and openable heel counter.
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[9] The longitudinal arch ladder is connected between medial and lateral rear edges of
the toe box, thereby exposing a ball void through which a toe binding and ball of a ski boot
is exposed. The vamp terminates at the quarter and the quarter has surface fasteners
thereon. The quarter does not extend past an imaginary calf line. However, the heel counter
has a longer length than that of the quarter, so as to thereby be able to extend around the
calf line and has heel counter surface fasteners thereon for attachment to the quarter
surface fasteners, thereby encircling a heel void through which a heel and heel bindings of
the ski boot are exposed. The vamp overlays a throat line to form a top line with the heel
counter.

[10] Preferably the quarter locates laterally and has the surface fasteners on an inner
surface thereof which overlays the heel counter surface fasteners of the distal end of the
heel counter extending thereunderneath.

[11] Unlike the aforedescribed prior art configurations, the present configuration allows
for a ski boot covering which is easy to don and remove, which exposes toe and heel bindings
for ski connection whilst providing effective thermal insulation (as is evident from the
temperature drop-off observations shown in Figures 13 and 14) and which does not
substantially affect purchase when walking.

[12] Specifically, with reference to Miller for example, the primary design consideration
of Miller is for weather shielding whereas the present invention seeks to maximise thermal
insulation properties without interfering with bindings.

[13] For example, the underside strip of Miller transitions under the ball of the boot,
thereby interfering with the purchase thereof when walking. Conversely, the present
covering comprises a longitudinal arch ladder which is more rearwardly located so as to go
under the arch of the boot between the ball and heel voids, thereby leaving both the ball
and the heel of the boot entirely or at least substantially exposed.

[14] With reference to Figure 6, the longitudinal arch ladder may locate rearwardly more
than 30% of the length of the binding from the front. For example, for the exemplary length
of 330 mm, the longitudinal arch ladder may start more than 100 mm from the front of the
covering, such as at approximately 118 mm as shown, thereby substantially exposing the
ball of the boot so as to not be tread upon in use.

[15] Furthermore, the configuration of Miller requires a very thin strip for walking on,
unlike the longitudinal arch ladder which can be of a thicker more insulative material (such

as neoprene) as the present longitudinal arch ladder is not stepped upon whilst walking,
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thereby allowing for enhanced thermal insulation underfoot without affecting footing
purchase when walking.

[16] Furthermore, Miller specifically states that the downward slope of the rearward
upper edge is critical as it leaves the entire boot shaft exposed for access for boot
adjustment mechanisms.

[17] However, such configuration exposes the heel to thermal loss. As such, the vamp and
the openable heel counter of the present covering forms a topline which is not rearwardly
sloped like Miller and does not leave the heel exposed. With reference to Figure 6, a topline
intersecting plane is substantially horizontal (i.e. less than 20° or 10° from the horizontal)
so as to adequately cover the heels.

[18] Furthermore, the present covering adequately covers the toes of the ski boot. In a
preferred embodiment, the unitary construction covering is made from the constituent
pieces is shown in Figures 11 and 12 such that stitching between the vamp and the toe box
allows for fine control of the shape and/or configuration of the toe box allowing the toe box
to lie closely against the toe box right down to the toe binding extending therefrom, thereby
adequately covering the toe box unlike Miller which leaves a portion of the toe box exposed
(see Figure 1 of Miller).

[19] Furthermore, prior art coverings such as Miller employ strips of material to hold the
ski boot cover to the boot whereas the present covering may be of integral construction in
that the longitudinal arch ladder and the heel counter may be continuously adjoining and
made of the same material as the vamp and/or toe box so as to more effectively enhance
thermal insulation behind the heel and under the arch of the boot as compared to the non-
insulative straps of Miller.

[20] As such, the present covering provides whole-of-foot thermally insulative
encapsulation by having adequate coverage across the heel (which thermally insulates the
Calcaneal branches of the Peroneal artery) and the toes with a high-grade neoprene barrier.
[21] Furthermore, aninterior surface of the toe box may comprise a frictionally enhancing
material such as a coating of rubber, silicon, latex or the like for sticking to the toe of the
ski boot in use to prevent the toe box from riding up from the toe of the boot.

[22]  Furthermore, in a preferred embodiment, the quarter of the present covering is
laterally located and comprises the quarter surface fasteners on an inner surface thereof
which lies over and attaches to the distal end of the heel counter there underneath having

corresponding heel counter surface fasteners on an outer surface thereof.
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[23] Such a manner of fastening prevents ingress of snow from the direction of travel and
loosening of the attachment as compared to the arrangement of Miller which has the
opposite configuration.

[24] According to one aspect, there is provided a thermally insulative ski boot covering
comprising a body of unitary construction having an integrally formed vamp, toe box,
longitudinal arch ladder, quarter and openable heel counter, the longitudinal arch ladder
connecting between medial and lateral rear edges of the toe box, thereby exposing a ball
void, the vamp extending to the quarter at one side, the quarter having quarter surface
fasteners, the quarter not extending past a calf line, the vamp extending to the heel counter
at an opposite side, the heel counter having a longer length than that of the quarter so as
to be able to extend round the calf line and having heel counter surface fasteners for
attachment to the quarter surface fasteners, thereby encircling a heel void, wherein the
vamp overlays a throat line to form top line with the heel counter, the top line being
substantially horizontal in that a top line plane intersecting the top line lies less than 20°
from the horizontal and when ski boot is inserted into the covering in use, a toe binding
thereof extends under the toe box, the ball thereof is substantially exposed by the ball void,
a heel binding thereof extends under the heel counter, a heel thereof is covered rearwardly
by the heel counter and is substantially exposed thereunderneath by the heel void and the
longitudinal arch ladder transitions under the arch thereof.

[25] The ski boot covering may be integrally formed from at least one first piece stitched
to at least one second piece at a stitch line, the stitch line intersecting between the vamp
portion and the toe box portion.

[26] The longitudinal arch ladder may locate more than 30% along a longitudinal length
of the covering from a front of the toe box.

[27] The longitudinal arch ladder may comprise a thickness of more than 2 mm.

[28] The heel counter may continually adjoin the vamp and comprise the same type of
thermally insulative material as that of the vamp.

[29] The longitudinal arch ladder may continually adjoin the toe box and comprise the
same type of thermally insulative material as that of the toe box.

[30] The thermally insulative material may comprise neoprene.

[31] The neoprene may comprise a thickness of more than 3 mm.

[32] The quarter may be laterally located and the heel counter may extend medially round

the calf line.
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[33] The quarter surface fasteners may be located on an inner surface of the quarter and
wherein the heel counter surface fasteners may be located on an exterior surface thereof.
[34] Aninner surface of the toe box may comprise a frictionally enhancing material.

[35] The frictionally enhancing material may comprise a coating of at least one of rubber,
silicon and latex.

[36] The body may comprise neoprene.

[37] The neoprene may comprise a thickness of greater than 2 mm.

[38] The neoprene may comprise at least one of a metallic layer and metallic infusion.
[39] The at least one of a metallic layer and infusion may comprise copper.

[40] A rear edge of the quarter may comprise a pull tab extending rearwardly therefrom.
[41] The covering may comprise a length of between 300 and 350 mm along a longitudinal
axis thereof.

[42] The ball void may comprise a length of between 100 and 130 mm along a longitudinal
axis of the covering.

[43] The heel void may comprise a length of between 130 and 170 mm along a
longitudinal axis of the covering.

[44] The longitudinal arch ladder may comprise a width of between 50 and 70 mm.

[45] Other aspects of the invention are also disclosed.

Brief Description of the Drawings
[46] Notwithstanding any other forms which may fall within the scope of the present

invention, preferred embodiments of the disclosure will now be described, by way of
example only, with reference to the accompanying drawings in which:

[47] Figure 1 shows a left side elevation view of a thermally insulative ski boot covering
in accordance with an embodiment;

[48] Figure 2 shows an underside view of the covering;

[49] Figure 3 shows a front perspective view of the covering;

[50] Figure 4 shows a front perspective view of the covering when open;

[51] Figure 5 shows a rear perspective view of the covering when open;

[52] Figure 6 shows a side elevation view of the covering with example you dimensions in
accordance with an embodiment;

[53] Figure 7 shows a top view of the covering;

[54] Figure 8 shows an underside view of the covering;

[55] Figure 9 shows a front elevation view of the covering;
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[56] Figure 10 shows a rear elevation view of the covering;

[57] Figures 11 and 12 show flat pieces sewn together for the formation of the covering
of unitary construction; and

[58] Figures 13 and 14 shows thermal drop-off results for the covering at toe and heel

regions respectively.

Description of Embodiments
[59] A thermally insulative ski boot covering 100 comprises a body of unitary

construction.

[60] The ski boot covering 100 may be provided in mirrored left and right-handed
configurations. A left-handed configuration ski boot covering 100 may be formed by
stitching together to flat pieces 117 along corresponding edges 115, 116 is shown in Figure
11. A flat toe piece 118 may then be stitched to the corresponding edges 115, 116 as shown.
[61] The body has an integrally formed vamp 101, toe box 103, longitudinal arch ladder
111, quarter 106 and heel counter 105.

[62] Asis shown in Figure 2, the longitudinal arch ladder connected between medial and
lateral rear edges of the toe box 103, thereby exposing a ball void 111. The vamp 101
terminates at the quarter 106, the quarter 106 not extending past the imaginary calf line
113 shown in Figure 3.

[63] The quarter 106 comprises surface fasteners 106, preferably on an interior surface
thereof.

[64] The heel counter 105 has a longer length than that of the quarter 106 as illustrated
in Figure 4. The heel counter 105 extends around the calf line 113 as shown in Figure 3 and
has heel counter surface fasteners 120 as shown in Figure 5 for attachment to the quarter
surface fasteners 119 of the quarter 106, thereby encircling a heel void 112.

[65] The vamp 101 overlays an imaginary throat line 114 of the body to form a topline
108 with the heel counter 105.

[66] The manufacture of the covering 100 from the constituent pieces 117 118 shown in
Figures 11 and 12 allows the heel counter 105 to continually adjoin the vamp 101 and
comprise the same type of thermally insulative material as that of the vamp 101 for
enhanced thermal insulation. Similarly, and the longitudinal arch may ladder 111 continually
adjoin the toe box 103 and comprise the same type of thermally insulative material as that
of the toe box 103 for enhanced thermal insulation. The toe box 103 and the vamp 101 may

similarly comprise the same type of thermally insulative material.
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[67] With reference to Figure 6, the topline 108 is substantially horizontal such that the
heel is substantially covered by the heel counter 105. For example, a topline intersecting
plane 126 may lie within 20° of the horizontal 125, preferably less than 10° of the horizontal
125.

[68] With further reference to Figure 6, there is shown the heel counter 105 of sufficient
height so as to adequately cover the rear of the heel of the boot in use. In this regard, the
heel counter 105 preferably has a height of greater than 6 cm and further preferably a height
of greater than 9 cm. The embodiments shown in Figure 6 shows the heel counter 105
comprising a height of approximately 93 mm.

[69] Stitching 109 may interface the vamp 101 and the toe box 103 and may comprise a
welded seal backing for watertightness. In embodiments, a flat seam may be employed to
enhance aerodynamic performance across the interface of the vamp 101 of the toe box 103.
[70] The stitching 109 may interface the at least one flat piece 117 forming the vamp 101,
the quarter 106 and the heel counter 105 and the at least one second flat piece 118 forming
the toe box 103. As such, the unitary construction of these pieces and the stitching 109
therebetween allows for the fine control of the shape and/or configuration of the toe box
103, thereby allowing the toe box 103 to lie snugly against the entire toe of the boot
covering the toe with just the toe binding exposed there underneath.

[71] The quarter 106 may comprise a plastic pull tab 104 extending from a rear edge
thereof.

[72] In embodiments, an interior surface of the toe box 103 may comprise gripping 113,
such as a rubberised, silicon, latex or the like coating to enhance the frictional engagement
of the toe of the ski boot in use.

[73] In a preferred embodiment, the left-handed configuration of the covering 100
comprises the quarter 106 at the lateral side thereof is shown in Figure 1 and the right-
handed configuration of the covering 100 therefore comprises the mirrored version thereof.
[74] Furthermore, in a preferred embodiment, the quarter 106 has the quarter surface
fasteners 119 on an inner surface thereof whereas the heel counter 105 comprises the heel
counter surface fasteners 120 on an outer surface thereof.

[75] As such, each covering 100 may be opened by grabbing rear edges of each quarter
106 (or the pulling tabs 104 respectively thereof) and pulling each quarter 106 forwardly.
Each covering 100 may be closed in the opposite manner.

[76] In a preferred embodiment, the body comprises 3.5 mm thickness neoprene.
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[77] In a further preferred embodiment, the neoprene comprises a metallic layer or
infusion, such is of copper.

[78] In embodiments, the body comprises layering of a combination of nylon and
neoprene wherein nylon is sandwiched or bonded between two outer neoprene layers,
thereby enhancing installation.

[79] Figure 13 shows observed temperature drop-offs from just over 25°C over a period
of 8000 seconds within an interior toe region for an uncovered ski boot 124, a ski boot 123
comprising the covering 100 and a ski boot 122 comprising the covering 100 comprising the
metallic foil liner from the assessment by the University of New South Wales Canberra
entitled “SNUX - Smart Boot Thermal Assessment” of December 2018 by Tahtali et at the
entire contents of which | herein incorporated by reference.

[80] Figure 14 shows observed temperature drop-offs at a heel region for the control
uncovered ski boot 124 and the ski boot 123 covered with the covering 100.

[81] The thermally insulative properties provided by the particular configuration of the
covering 100 is evident in contradistinction to that of the uncovered control boot 124 both
at the toe and heel regions.

[82] The foregoing description, for purposes of explanation, used specific nomenclature
to provide a thorough understanding of the invention. However, it will be apparent to one
skilled in the art that specific details are not required in order to practise the invention.
Thus, the foregoing descriptions of specific embodiments of the invention are presented for
purposes of illustration and description. They are not intended to be exhaustive or to limit
the invention to the precise forms disclosed as obviously many modifications and variations
are possible in view of the above teachings. The embodiments were chosen and described
in order to best explain the principles of the invention and its practical applications, thereby
enabling others skilled in the art to best utilize the invention and various embodiments with
various modifications as are suited to the particular use contemplated. It is intended that

the following claims and their equivalents define the scope of the invention.
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Claims

1. A thermally insulative ski boot covering comprising a body of unitary construction
having an integrally formed vamp, toe box, longitudinal arch ladder, quarter and openable
heel counter, the longitudinal arch ladder connecting between medial and lateral rear edges
of the toe box, thereby exposing a ball void, the vamp extending to the quarter at one side,
the quarter having quarter surface fasteners, the quarter not extending past a calf line, the
vamp extending to the heel counter at an opposite side, the heel counter having a longer
length than that of the quarter so as to be able to extend round the calf line and having heel
counter surface fasteners for attachment to the quarter surface fasteners, thereby
encircling a heel void, wherein the vamp overlays a throat line to form top line with the heel
counter, the top line being substantially horizontal in that a top line plane intersecting the
top line lies less than 20° from the horizontal and when ski boot is inserted into the covering
in use, a toe binding thereof extends under the toe box, the ball thereof is substantially
exposed by the ball void, a heel binding thereof extends under the heel counter, a heel
thereof is covered rearwardly by the heel counter and is substantially exposed
thereunderneath by the heel void and the longitudinal arch ladder transitions under the
arch thereof.

2. A ski boot covering as claimed in claim 1, wherein the ski boot covering is integrally
formed from at least one first piece stitched to at least one second piece at a stitch line, the
stitch line intersecting between the vamp portion and the toe box portion.

3. A ski boot covering as claimed in claim 1, wherein the longitudinal arch ladder
locates more than 30% along a longitudinal length of the covering from a front of the toe
box.

4, A ski boot covering as claimed in claim 1, wherein the longitudinal arch ladder
comprises a thickness of more than 2 mm.

5. A ski boot covering as claimed in claim 1, wherein the heel counter continually
adjoins the vamp and comprise the same type of thermally insulative material as that of the
vamp.

6. A ski boot covering as claimed in claim 1, wherein the longitudinal arch ladder
continually adjoins the toe box and comprise the same type of thermally insulative material
as that of the toe box.

7. A ski boot covering as claimed in claim 5, wherein the thermally insulative material

comprises neoprene.
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8. A ski boot covering as claimed in claim 7, wherein the neoprene comprises a
thickness of more than 3 mm.

9. A ski boot covering as claimed in claim 1, wherein the quarter is laterally located and
wherein the heel counter extends medially round the calf line.

10. A ski boot covering as claimed in claim 9, wherein the quarter surface fasteners are
located on an inner surface of the quarter and wherein the heel counter surface fasteners
are located on an exterior surface thereof.

11. A ski boot covering as claimed in claim 1, wherein an inner surface of the toe box
comprises a frictionally enhancing material.

12. A ski boot covering as claimed in claim 11, wherein the frictionally enhancing
material comprises a coating of at least one of rubber, silicon and latex.

13. A ski boot covering as claimed in claim 1, wherein the body comprises neoprene.
14. A ski boot covering as claimed in claim 13, wherein the neoprene comprises a
thickness of greater than 2 mm.

15. A ski boot covering as claimed in claim 13, wherein the neoprene comprises at least
one of a metallic layer and metallic infusion.

16. A ski boot covering as claimed in claim 15, wherein the at least one of a metallic
layer and infusion comprises copper.

17. A ski boot covering as claimed in claim 1, wherein a rear edge of the quarter
comprises a pull tab extending rearwardly therefrom.

18. A ski boot covering as claimed in claim 1, wherein the covering comprises a length of
between 300 and 350 mm along a longitudinal axis thereof.

19. A ski boot covering as claimed in claim 18, wherein the ball void comprises a length
of between 100 and 130 mm along a longitudinal axis of the covering.

20. A ski boot covering as claimed in claim 18, wherein the heel void comprises a length
of between 130 and 170 mm along a longitudinal axis of the covering.

21. A ski boot covering as claimed in claim 18, wherein the longitudinal arch ladder
comprises a width of between 50 and 70 mm.

22. A ski boot covering as claimed in claim 1, wherein the heel counter comprises a

height at the calf line of greater than 6cm.

10
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