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Description

Cross Reference to Related Applications

[0001] The present application is a continuation of
provisional applications serial nos. 60/044,715 and
60/044,716 filed April 18, 1997, of provisional applica-
tion serial no. 60/051,703 filed July 3, 1997, and of reg-
ular application serial no. 08/887,530, filed July 3, 1997.

Field of the Invention

[0002] The present invention is directed generally to
the filed boots and bindings for gliding sports, and more
particularly, to the field of snowboard boots and bind-
ings.

Description of the Related Art

[0003] Specially configured boards for gliding along a
terrain are known, such as snowboards, snow skis, wa-
ter skis, wake boards, surf boards and the like. For pur-
poses of this patent, "gliding board" will refer generally
to any of the foregoing boards as well as to other board-
type devices which allow a rider to traverse a surface.
For ease of understanding, however, and without limit-
ing the scope of the invention, the inventive boot, bind-
ing and interface systems for a gliding board to which
this patent is addressed is discussed below particularly
in connection with a snowboard. However, it should be
appreciated that the present invention is not limited in
this respect, and that the aspects of the present inven-
tion described below can be used in association with
other types of gliding boards.

[0004] Conventional snowboard binding systems
used with soft snowboard boots are one of two general
types. A first type, known as a tray binding, typically in-
cludes a rigid high-back piece against which the heel of
the boot is placed, and one or more straps that secure
the boot to the binding. Such bindings can be somewhat
inconvenient to use because after each run, the rider
must unbuckle each strap of the rear binding to release
the boot when getting on the chairlift, and must re-buckle
each strap before the next run. To address those con-
venience concerns, a second type of binding known as
a step-in binding has been developed that typically does
not employ straps, but rather includes one or more
strapless engagement members into which the rider can
step to lock the boot into the binding. Some of these
systems include a handle or lever that must be actuated
to move one of the engagement members into and out
of engagement with the snowboard boot, and therefore,
are not automatically actuated by the rider stepping into
the binding. Furthermore, most step-in systems include
a metal engagement member on the binding and a cor-
responding metal engagement member on the boot,
such that when the boot is engaged with the binding, it
is held rigidly into the binding by the metal-to-metal en-
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gagement interface.

[0005] Many riders are unhappy with conventional
step-in bindings for two reasons. First, most step-in
bindings do not have the feel of a conventional tray bind-
ing when riding. In particular, the straps in conventional
tray bindings allow the rider's foot to roll laterally when
riding, which is a characteristic desired by many riders.
In contrast, the rigid metal-to-metal interface employed
in most step-in systems between the boot and binding
does not allow for any foot roll, which results in a ride
having a feel that many riders find to be unacceptable.
A second problem with most step-in systems is that the
boot includes a rigid sole, making the boot very uncom-
fortable to walk in. In addition, many step-in systems in-
clude a relatively large metal plate attached to the sole
of the boot for interfacing with the binding, which further
reduces the comfort of the boot when walking.

[0006] In view of the foregoing, it is an object of the
present invention to provide an improved system for en-
gaging a snowboard boot to a snowboard.

Summary of the Invention

[0007] One embodiment of the invention is directed to
a system for mounting a rider to a snowboard. The sys-
tem comprises a snowboard boot to receive a foot of the
rider, the snowboard boot including an outer sole having
a heel area, an arch area and a toe area; a snowboard
binding to be mounted to the snowboard; and an inter-
face having at least one mating feature adapted to be
releasably engaged by the snowboard binding, the in-
terface further including at least one strap adapted to
mount the interface to the snowboard boot. The outer
sole of the snowboard boot includes a recess rearward
of the arch area that is adapted to receive the interface
so that the interface does not protrude below the outer
sole when the interface is mounted to the snowboard
boot.

[0008] Another embodiment of the invention is direct-
ed to an interface for use in a system for mounting a
rider to a snowboard, the system comprising a snow-
board binding to be mounted to. the snowboard, a snow-
board boot, and the interface. The interface comprises
a body having at least one mating feature adapted to be
releasably engaged by the snowboard binding, the body
further including a base that is adapted to pass under
the sole of the snowboard boot, the base having a non-
planar contoured upper surface that is adapted to fit
within a recess in a sole of the snowboard boot; and at
least one strap, supported by the body, adapted to
mount the interface to the snowboard boot.

[0009] A further embodiment of the invention is direct-
ed to a system for mounting a rider to a snowboard. The
system comprises a snowboard boot to receive a foot
of the rider; a snowboard binding to be mounted to the
snowboard; and an interface having at least one strap
adapted to mount the interface to the snowboard boot,
the interface further including at least one mating feature
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adapted to be releasably engaged by the snowboard
binding, the at least one mating feature including at least
one engagement pin that extends outwardly from medial
and lateral sides of the interface and is circular in cross-
section.

[0010] A further embodiment of the invention is direct-
ed to an interface for engaging a snowboard boot to a
snowboard binding. The interface comprises a body
having at least one mating feature adapted to be releas-
ably engaged by the snowboard binding, the atleastone
mating feature including at least one engagement pin
that extends outwardly from medial and lateral sides of
the interface and is circular in cross-section; and at least
one strap, supported by the body, adapted to mount the
interface to the snowboard boot.

[0011] Another embodiment of the invention is direct-
ed to a system for mounting a rider to a snowboard. The
system comprises a snowboard boot to receive a foot
of the rider, the snowboard boot including a sole having
a recess; a snowboard binding to be mounted to the
snowboard; and an interface. The interface has a body
including a base that is adapted to pass under the sole
of the snowboard boot, the base having a non-planar
contoured upper surface that is adapted to fit within the
recess in the sole of the snowboard boot; at least one
mating feature that is supported by the body and is
adapted to be releasably engaged by the snowboard
binding; and at least one strap that is supported by the
body and is adapted to mount the interface to the snow-
board boot.

[0012] A further embodiment of the invention is direct-
ed to a snowboard binding to mount a snowboard boot
to a snowboard, the snowboard binding comprising a
base having a toe end and a heel end; and a guide, sup-
ported by the base, that is adapted to guide the snow-
board boot back toward the heel end of the base when
the snowboard boot is stepped into the binding.

[0013] Another embodiment of the invention is direct-
ed to a snowboard binding comprising a baseplate; a
heel hoop mounted to the baseplate, the heel hoop be-
ing hinged for rotation relative to the baseplate about a
first axis; and a high-back supported by the heel hoop.
[0014] A further embodiment of the invention is direct-
ed a snowboard binding to mount a snowboard boot to
a snowboard, the snowboard boot including at least one
pin extending from medial and lateral sides thereof. The
snowboard binding comprises a base having medial and
lateral sides; a pair of engagement cams each mounted
to one of the medial and lateral sides of the base for
rotation between a closed position to engage the at least
one pin and an open position to release the at least one
pin; at least one lever that is adapted to move the pair
of engagement cams from the closed position to the
open position; and a cocking mechanism that is adapted
to maintain the pair of engagement cams in the open
position upon release of the at least one lever.

[0015] A further embodiment of the present invention
is directed to a system for mounting a rider to a snow-
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board. The system comprises a snowboard boot having
asoleincluding a heel area, an arch area and a toe area;
a snowboard binding; a first engagement member; and
a second engagement member; wherein one of the first
and second engagement members is mounted to the
sole of the snowboard boot forward of the arch area and
the other of the first and second engagement members
is mounted to the binding; wherein the first engagement
is adapted to mate with the second engagement mem-
ber to releasably engage the snowboard boot to the
binding; and wherein the first engagement member is
an active engagement member that is movable between
a first state wherein the first engagement member does
not engage the second engagement member and a sec-
ond state wherein the first engagement member engag-
es the second engagement member to inhibit lifting of
the toe area of the boot from the binding during riding,
and wherein the active engagement member is auto-
matically movable, in response to the rider stepping out
of the binding, from the second state to the first state.
[0016] Another embodiment of the invention is direct-
ed to a snowboard boot adapted for use with a binding
to mount the snowboard boot to a snowboard, the bind-
ing including a pair of spaced apart engagement mem-
bers. The snowboard boot comprises a sole; and a cleat
having a base that is supported by the sole, the cleat
being adapted to be releasably engaged by the pair of
spaced apart engagement members, the cleat including
medial and lateral sides, wherein at least one of the me-
dial and lateral sides tapers inwardly from a wider base-
end portion of the cleat adjacent the base to a narrower
free-end portion of the cleat away from the base, the at
least one of the medial and lateral sides being adapted
to separate the pair of spaced apart engagement mem-
bers when the snowboard boot steps into the binding.
[0017] Another embodiment of the invention is direct-
ed to a snowboard boot adapted for use with a binding
to mount the snowboard boot to a snowboard, the bind-
ing including a first engagement member. The snow-
board boot comprises a sole; and a second engagement
member supported by the sole, the second engagement
member including engagement means for releasably
engaging the first engagement member, the engage-
ment means including means for automatically disen-
gaging from the first engagement member in response
to the snowboard boot stepping out of engagement with
the binding.

[0018] A further embodiment of the invention is direct-
ed to a snowboard binding to mount a snowboard boot
to a snowboard, the snowboard boot including a first en-
gagement member. The snowboard binding comprises
a base; and a second engagement member, mounted
tothe base, that is adapted to mate with the first engage-
ment member to releasably engage the snowboard boot
to the binding, the second engagement member being
an active engagement member that is movable between
a first state wherein the second engagement member
does not engage the first engagement member and a
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second state wherein the second engagement member
engages the first engagement member to inhibit lifting
of the boot from the binding during riding, and wherein
the active engagement member is automatically mova-
ble, in response to the rider stepping out of the binding,
from the second state to the first state.

[0019] Another embodiment of the invention is direct-
ed to a method of interfacing a first engagement mem-
ber on a snowboard boot with a second engagement
member on a snowboard binding that is engageable
with the first engagement member to mount the snow-
board boot to a snowboard, wherein at least one of the
first and second engagement members is an active en-
gagement member that is moveable between an open
position and a closed position. The method comprises
a step of stepping the snowboard boot out of the snow-
board binding so that the active engagement member
automatically moves from the closed position to the
open position without operating a lever on the snow-
board boot or the snowboard binding, so that the first
engagement member is disengaged from the second
engagement member.

[0020] A further embodiment of the invention is direct-
ed to a snowboard boot for use in a system for mounting
a rider to a snowboard, the system comprising a snow-
board binding to be mounted to the snowboard and an
interface having at least one mating feature adapted to
be releasably engaged by the snowboard binding, the
interface including at least one strap adapted to releas-
ably mount the interface to the snowboard boot. The
snowboard boot comprises a boot upper; and a sole in-
cluding a heel area, an arch area and a toe area, the
sole further including a recess, disposed rearwardly of
the arch area, that is adapted to receive the interface so
that the interface does not protrude below the sole when
the interface is mounted to the snowboard boot.
[0021] A further embodiment of the invention is direct-
ed to a snowboard boot for use in a system for mounting
a rider to a snowboard, the system comprising a snow-
board binding to be mounted to the snowboard and an
interface including at least one mating feature adapted
to be releasably engaged by the snowboard binding, the
interface further including a base that is adapted to pass
under the sole of the snowboard boot, the base having
a non-planar contoured upper surface, the interface fur-
ther including at least one strap that is adapted to re-
leasably mount the interface to the snowboard boot. The
snowboard boot comprises a boot upper; and a sole in-
cluding a recess periphery that defines a recess adapt-
ed to receive the interface, the recess periphery includ-
ing at least one bottom-facing non-planar contoured sur-
face that is adapted to mate with the non-planar con-
toured upper surface of the interface.
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Brief Description of the Drawings

[0022]

Fig. 1 is a perspective view of one illustrative em-
bodiment of an interface for engaging a snowboard
boot to a binding;

Fig. 2 is an exploded perspective view of the inter-
face of Fig. 1 and a binding compatible therewith;
Fig. 3 is an exploded perspective view of an alter-
nate embodiment of an interface according to the
presentinvention, as well as one illustrative embod-
iment of a binding in accordance with the present
invention;

Fig. 4 is a top view of the binding of Fig. 3;

Fig. 5 is cross-sectional view, taking along line 5-5
of Fig. 4, of the binding of Fig. 4 engaging the inter-
face of Fig. 3;

Fig. 6 is a fragmentary cross-sectional view, taken
along line 6-6 of Fig. 5, of the binding and interface
of Fig 3;

Fig. 7 is a detailed side view, taken along line 7-7
of Fig. 6, showing the rear locking mechanism of
the binding of Fig. 3;

Fig. 8 is a detailed cross-sectional view, taken along
line 8-8 of Fig. 7, of the rear locking mechanism of
the binding of Fig. 3;

Fig. 9 is a cross-sectional schematic side view of
the interface and the binding of Fig. 3;

Fig. 10 is a schematic representation of the rear
locking mechanism of the binding of Fig. 3 with the
interface stepping into the binding;

Fig. 11 is a schematic representation of the rear
locking mechanism of the binding of Fig. 3 with the
interface stepping further into but not yet locked by
the rear locking mechanism of the binding;

Fig. 12 is a schematic representation of the rear
locking mechanism of the binding of Fig. 3 with the
interface engaged thereby, but not yet fully seated
therein;

Fig. 13 is a schematic representation of the rear
locking mechanism of the binding of Fig. 3 with the
interface substantially fully seated therein;

Fig. 14 is a schematic representation of the rear
locking mechanism of the binding of Fig. 3 in the
release position;

Fig. 15 is an exploded perspective view of an alter-
nate embodiment of an interface, binding and boot
according to the present invention;

Fig. 16 is a side elevational view of the lateral side
of the boot of Fig. 15 with the interface attached
thereto;

Fig. 17 is a fragmentary cross-sectional view, taken
along line 17-17 of Fig. 16, illustrating the engage-
ment between the interface and boot sole of Fig. 15.
Fig. 18 is a cross-sectional detailed view, taken
alongline 18-18in Fig. 17, of the alignment between
the interface and the boot of Fig. 15;
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Fig. 19 is a cross-sectional detailed view of the en-
gagement between the interface and boot taken
along line 19-19 of Fig. 17;

Fig. 20 is a partial side elevational view of the rear
locking mechanism of the binding of Fig. 15 taken
along line 20-20 of Fig. 15;

Fig. 21 is a cross-sectional plan view of the rear
locking mechanism taken along line 21-21 of Fig.
20;

Fig. 22 is a partially broken away side view of the
rear locking mechanism taken along line 22-22 of
Fig. 21;

Fig. 23 is a schematic view similar to Fig. 22, but
showing the open position of the locking mecha-
nism in solid lines and a partially open position in
phantom lines;

Fig. 24 is an exploded perspective detailed view of
the forward engagement mechanisms on the boot
and binding of Fig. 15;

Fig. 25 is a cross-sectional view taken along lines
25-25 of Fig. 24, showing the toe hook mechanism
of the boot and binding of Fig. 15;

Fig. 26 is a cross-sectional view similar to Fig. 25,
but with the toe-hook on the boot fully engaged with
the engagement mechanism on the binding;

Fig. 27 is a cross-sectional plan view of the forward
engagement mechanism taken along line 27-27 of
Fig. 26;

Fig. 28 is a cross-sectional side view of the forward
engagement mechanism taken along line 28-28 of
Fig. 26;

Fig. 29 is a schematic side view of the toe hook of
Fig. 15 releasing from the toe hook mechanism;
Fig. 30 is a schematic cross-sectional front view of
the toe hook releasing from the latching mecha-
nism;

Fig. 31 is a bottom plan view of the toe hook mech-
anism of Fig. 15;

Fig. 32 is a side schematic representation of an al-
ternate embodiment of an active toe hook locking
mechanism,;

Fig. 33 is a side schematic representation of the
boot stepping into the toe hook locking mechanism
of Fig. 32;

Fig. 34 is a bottom schematic representation of a
boot including an engagement member for a toe
hook locking mechanism;

Fig. 35 is cross-sectional view, taken along line
35-35 of Fig. 34;

Fig. 36 is a bottom schematic representation of an
alternate boot with an engagement member for en-
gaging with a toe hook locking mechanism;

Fig. 37 is a cross-sectional view taken along line
37-37 of Fig. 36;

Fig. 38 is a partially broken away perspective rep-
resentation of a binding including a sculpted toe
hook;

Fig. 39 is a bottom schematic representation of a
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boot including an engagement feature for mating
with the sculpted toe hook of Fig. 38;

Fig. 40 is a cross-sectional view taken along line
40-40 of Fig. 39;

Fig. 41 is a bottom schematic representation of a
boot including an engagement member for engag-
ing with a toe hook locking mechanism, and a plug
covering the engagement member;

Fig. 42 is a cross-sectional view showing a snow-
board boot with a patch covering a recess in which
an engagement member for a toe hook latching
mechanism can be installed;

Fig. 43 is a schematic representation of an alternate
implementation of an engagement member com-
patible with a sculpted toe hook such as the one
shown in Fig. 38;

Fig. 44 is a bottom perspective view of the engage-
ment member of Fig. 43 mounted to the sole of a
snowboard boot;

Fig. 45 is a side schematic representation of an al-
ternate embodiment of an active toe hook in the
open position; and

Fig. 46 is a side schematic representation of the ac-
tive locking mechanism of Fig. 45 in the closed po-
sition.

Detailed Description of the Invention

[0023] One aspect of the present invention is directed
to an improved step-in binding. Another aspect of the
invention is directed to an interface system for interfac-
ing a snowboard boot to a binding. Although these two
aspects of the present invention are advantageously
employed together in accordance with several illustra-
tive embodiments of the invention, the present invention
is not limited in this respect, as each of these aspects
of the presentinvention can also be employed separate-
ly. For example, the binding aspect of the present inven-
tion can be employed to directly engage a snowboard
boot, rather than engaging a snowboard boot through
the use of a separate interface. Similarly, the interface
aspects of the present invention can be employed with
numerous types of bindings, and are not limited to use
with the illustrative embodiments disclosed herein.

[0024] One illustrative embodiment of an interface 1
in accordance with the present invention is illustrated in
Figs. 1-2. The interface 1 includes a body 3 and at least
one strap 5 that is arranged to be disposed about the
ankle area of the snowboard boot 7, which is shown
schematically in Figs. 1-2. In the embodiment shown in
Figs. 1-2, the strap 5 includes a ratchet-type buckle 9 to
enable adjustment of the strap. However, it should be
appreciated that the present invention is not limited to
the use of any particular type of strap, as numerous oth-
er strap arrangements can be employed. As will be ap-
preciated from the description below, the strap performs
the function of attaching the interface 1 to the snow-
board boot 7 in a manner that enables the sole of the
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snowboard boot 7 to roll relative to the interface during
riding. Thus, as used herein, the term strap is intended
to indicate any structure that passes over the boot upper
and performs this attachment function, including web-
like structures, bails, etc.

[0025] The body 3 of the interface will typically include
one or more mating features adapted to engage with a
corresponding strapless engagement member on a
step-in binding. As stated above, the interface aspect of
the present invention is not limited to use with any par-
ticular binding, and therefore, is not limited to the use of
any particular engagement features for engaging with a
binding. In the illustrative embodiment shown in Figs.
1-2, the interface 3 is provided with a pair of recesses
11 formed on each lateral side of the binding in accord-
ance with the teachings of U.S. patent application serial
no. 08/584,053, which is incorporated herein by refer-
ence. It should be appreciated that alternate arrange-
ments are possible to accomplish engagement between
the interface 3 and the binding, such as with a single
recess provided on one side of the interface with a pair
on the other, or with a single recess provided on each
side of the binding. In accordance with one embodiment
of the invention, the interface body 3 is formed of molded
plastic, such that engagement between the interface
and the binding does not involve metal-to-metal contact,
resulting in a more forgiving engagement between the
interface and the binding. However, as is discussed in
more detail below, the flexibility of the engagement be-
tween the interface body 3 and the binding is less sig-
nificant that in a conventional step-in binding system,
because the interface body 3 is not rigidly attached to
the boot 7. Rather, the boot is locked into engagement
with the interface primarily via the ankle strap 5. The
attachment through the ankle strap 5 allows the rider's
foot (e.g., the sole of the boot 7) to roll when riding, pro-
viding a feel similar to conventional tray bindings that
many riders find to be desirable.

[0026] When the rider desires to disengage the back
boot from the binding when advancing along the slope
or in the lift line, the rider can simply pop the interface 1
out of engagement with the binding. When used in con-
junction with a step-in binding, this disengagement is
extremely convenient. When it is desired to re-engage
the back boot, the rider can simply step into the step-in
binding, which thereafter engages the interface 1, there-
by securing the rider's boot 7 to the snowboard. In this
manner, the interface aspect of the present invention
provides the rider with the convenience of a step-in sys-
tem, while simultaneously providing the riding charac-
teristics of a conventional tray binding. In addition, if the
rider desires to disengage from the bindings for a more
prolonged period of time, for example to have lunch, the
rider can simply undo the ankle straps 5 to release the
boots while leaving the interfaces 1 engaged with the
binding. In this respect, the rider can walk around unen-
cumbered by the interface. In addition, because the boot
7 itself does not include any rigid metal members for di-
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rect engagement with the binding, the sole of the boot
7 can be flexible, providing the comfort of a conventional
soft boot.

[0027] It should be appreciated that it is significantly
more convenient for the rider to pop the back boot out
of the binding with the interface 1 attached thereto than
with some known systems wherein the entire binding
can be popped off of the board. For example, U.S. pat-
ent no. 5,354,088 discloses a rear binding that can be
popped off the board to allow the rider to advance the
board along the snow to negotiate a lift line. However,
using that system, the rider has the entire binding at-
tached to the back boot which is much less convenient
than the interface 1. For example, the binding in the
known system has a high-back attached thereto, result-
ing in the boot having a structure attached thereto that
is not nearly as low profile as the interface 1 according
to one illustrative embodiment of the invention. In addi-
tion, in the known system, the structure attached to the
rider's boot includes complete toe and heel attachment
mechanisms for binding the rider's foot to the board. In
contrast, the interface 1 of the present invention does
not extend forward of the ball area of the foot, again re-
sulting in a more low profile structure attached to the
rider's boot.

[0028] The presentinvention contemplates a number
of alternative ways in which the interface can engage
with the sole 13 of the boot. In one embodiment of the
invention not shown, the body 3 of the interface has a
flat surface adapted to engage with the sole 13 of the
boot, so that the interface 1 can be used with any snow-
board boot. This feature of the present invention is ad-
vantageous in that through the use of such a universal
interface |, any boot 7 can be made compatible with a
step-in binding, simply by employing an interface 1 that
is compatible with the step-in binding. In this manner, a
rider can use a boot alone with a tray binding, or the
same boot can be used with any of a plurality of different
step-in bindings by simply employing an interface com-
patible with the desired step-in binding.

[0029] In the embodiment of the invention shown in
Figs. 1-2, the body 3 of the interface includes a toe hook
15 that is adapted to engage with a recess (not shown)
in the sole 13 of the boot. The recess can be implement-
ed in any of a number of ways. For example, one pos-
sible implementation is shown in U.S. patent application
serial no. 08/887,530, which is incorporated herein by
reference, and is directed to an opening in the sole that
is defined by a hollowed out cavity including a rear-fac-
ing mouth that is adapted to receive the toe hook 15. A
support member or shank can be provided to prevent
the sole from sinking in the area above the cavity, and
to reinforce the lower wall of the cavity that engages with
the bottom surface of the toe hook 15. It should be ap-
preciated that the present invention is not limited to any
particular toe hook arrangement, as numerous other im-
plementations are possible to inhibit lifting of the toe por-
tion of the boot 7 from the interface 1, and consequently
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from the surface of the snowboard.

[0030] Asdiscussedin more detail below, in other em-
bodiments of the present invention, a toe hook or other
mating feature can be provided directly on the base of
the binding for engaging with the boot 7, rather than be-
ing provided on the interface 1. Furthermore, it should
be appreciated that the arrangement of the toe hook and
a corresponding cavity or engagement member can be
reversed, such that the hook can be on the snowboard
boot 7, with its mating feature on the interface 1 or the
base of the binding. Finally, it should further be appre-
ciated that it is not entirely necessary to prevent lifting
of the toe of the boot, such that a snhowboard boot, bind-
ing and interface system can be provided with no en-
gagement between the boot 7 and the snowboard other
than the strap 5 of the interface.

[0031] As discussed above, the aspect of the present
invention directed to the interface 1 is not limited to any
particular step-in binding. However, an illustrative exam-
ple of a binding suitable for use with the particular im-
plementation of the interface shown in Fig. 1 is illustrat-
ed in Fig. 2. The binding includes a baseplate 17 and a
hold-down disc 19 that is adapted to mount the base-
plate to a snowboard 21. The hold-down disc includes
holes for receiving a plurality of screws 23 to mount the
hold-down disc to the snowboard. Mounted to the base-
plate 17 is a pair of moveable engagement members
24, each including a pair of spaced apart engagement
lobes 26 that are adapted to mate with the recesses 11
in the interface 1. Each moveable engagement member
further includes a trigger 28 that is adapted to be
stepped upon by the interface 1 to cause the engage-
ment lobes 26 to move into engagement with the recess-
es 11. The interface 1 can optionally include a pair of
lower recesses 31 adapted to receive the triggers 28.
The moveable engagement members 24 each is further
coupled to a handle 33 that can be used to move the
engagement member from its closed to an open posi-
tion.

[0032] The binding shown in Fig. 2 further includes a
high-back 35 that is mounted to a pair of lateral sidewalls
37 of the baseplate 17. In the implementation shown in
the drawings, the attachment of the high-back to the
sidewalls is accomplished via a screw 39 and nut 41,
each of which is received in a slot 43 formed in the cor-
responding sidewalls 37, to enable rotational adjust-
ment of the high-back about an axis substantially normal
to the baseplate 17.

[0033] The particular binding shown in Fig. 2 is de-
scribed in greater detail in U.S. patent application no.
08/780,721, which is incorporated herein by reference.
An alternate binding that can be employed with the par-
ticular interface 1 shown in Fig. 1 is described in U.S.
patent application no. 08/655,021, which is also incor-
porated herein by reference.

[0034] As discussed above, the present invention is
not limited to any particular binding or mating features
on the interface 1 for engagement therewith. In addition,
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another aspect of the present invention is directed to a
unique step-in binding. In accordance with one embod-
iment of the present invention, the unique step-in bind-
ing is used in conjunction with a corresponding interface
to form a system for mounting a snowboard boot to a
snowboard.

[0035] An alternate embodiment of the present inven-
tion is shown in Figs. 3-6. This embodiment of the
present invention includes an alternate implementation
of an interface 51 for interfacing the snowboard boot 7
to a binding, as well as a binding 53 compatible there-
with. As with the embodiment of the interface shown in
Fig. 1, the interface 51 includes a body 55 and a single
adjustable ankle strap 57. The ankle strap 57 can be
implemented in any of a number of ways, and the
present invention is not limited to any particular imple-
mentation.

[0036] In contrast to the embodiment of Figs. 1-2, the
embodiment of the present invention shown in Figs. 3-6
does not include any feature mounted on the interface
51 for holding down the toe of the boot 7 during riding.
Rather, in this embodiment of the invention, correspond-
ing strapless mating features are provided on the boot
and the binding 53 for inhibiting toe lift during riding. In
the particular embodiment shown in Figs. 3-6, the toe-
end engagement between the boot 7 and the binding is
accomplished via a pin 59 that is embedded in the sole
of the boot and a forward engagement member 61
mounted on the binding. As is discussed in more detail
below, these engagement and mating features can be
reversed between the boot and the binding, and the toe-
end engagement between the boot and the binding can
be accomplished in any number of other ways. The
presentinvention is not limited to the particular arrange-
ment shown in Figs. 3-6.

[0037] It should be appreciated that when the inter-
face 51 is engaged within the binding 53 during riding,
a principle force generated on the interface 51 will be a
lifting force generated by the boot 7 on the strap 57,
which force will be transmitted to the body 55 of the in-
terface through the components of the strap 57 attached
thereto. To inhibit rotation of the interface 51 relative to
the sole of the boot 7, the interface 51 is provided with
a heel counter 63. In the particular embodiment shown
in the drawings, the interface 51 is formed from a sub-
stantially rigid material (e.g., aluminum, glass-filled ny-
lon, polycarbonate, thermoplastic polyurethane), and
the heel counter 63 is formed from a relatively flexible
material (e.g., leather, nylon, canvas, surlyn or a flexible
plastic). However, it should be appreciated that the
present invention is not limited in this respect, and that
the heel counter 63 and the body 55 of the interface can
be formed (e.g., by injection molding) as a single integral
piece from the same material, with either the same or
varying degrees of stiffness.

[0038] Inone illustrative embodiment of the invention,
the particular dimensions and configuration of the inter-
face 51 are selected to optimize performance. As dis-
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cussed above, one of the advantages of using the inter-
face 51 is that the engagement of the boot 7 via the strap
57 enables lateral roll of the sole of the boot 7 relative
to the interface 51. Thus, the upstanding sidewalls 65
of the interface are preferably provided to have a height
(e.g., not to exceed approximately three inches) that is
sufficiently low to terminate below the ankle bone, so
that the upstanding sidewalls 65 do not inhibit bending
of the rider's ankle from side-to-side. It should be appre-
ciated that the sidewalls of the interface 1 of Fig. 1, as
well as other alternate embodiments of the present in-
vention, can be sized to achieve the same result. Sec-
ond, the heel counter 63 is preferably provided to be rel-
atively thin and to have a low profile so as to fit comfort-
ably between the heel of the boot 7 and the high-back
67 on the binding 53. Third, the heel counter 63 is ar-
ranged to form an angle A (Fig. 3) relative to the side-
walls 65 of the interface 51 so that the lifting force on
the strap 57 can be resisted by the heel counter 63 with-
out requiring that the heel counter 63 be relatively stiff
or strong. In one embodiment of the present invention,
the angle A is preferably less than ninety degrees.
[0039] In the embodiment of the present invention
shown in Figs. 3-6, the interface 51 is arranged to fit on
any snowboard boot, and is not integrated into any par-
ticular geometry in the sole of the snowboard boot. As
discussed below, in alternate embodiments of the inven-
tion, the snowboard boot and the interface have partic-
ular mating geometries so that the interface is integrated
into the sole of the boot.

[0040] A number of soft snowboard boots for use with
step-in bindings include a heel strap mounted directly
thereto to inhibit lifting of the rider's foot inside the boot.
However, the holding down of the rider's foot with a strap
(e.g., 5in Fig. 1 or 57 in Fig. 3) mounted to the boot via
the interface provides a number of advantages over
mounting a strap directly to the soft snowboard boot. In
this respect, when an ankle strap is mounted directly to
the boot and is tightened down by the rider, the strap
provides tension across the entire width of the foot be-
tween the two areas wherein the strap is attached. This
is in contrast to the ankle straps used in a conventional
tray binding, wherein the straps are attached to the side-
walls of the binding, and only engage the rider's boot
from substantially above the ankle area. Thus, as com-
pared to a strap mounted directly to the boot, an ankle
strap in a tray binding applies force substantially only in
the downward direction to inhibit heel lift, but yet does
not wrap around the foot, and therefore does not inhibit
foot roll. As discussed above, as tray bindings have
been the performance standard for years for use with
soft snowboard boots, it is desirable to provide a step-
in system that maintains the feel of a tray binding. Thus,
in accordance with one illustrative embodiment of the
present invention, the sidewalls 65 of the interface 51
(as well as the sidewalls of the interface 1 in Fig. 1) are
provided from a substantially rigid material so that they
do not collapse around the rider's foot when the strap
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57 is tightened down. When the sidewalls of the inter-
face are substantially rigid, the ankle strap 57 does not
collapse around the entire width of the boot 7, but rather
applies substantially only downward pressure to the top
of the heel area, while still enabling foot roll in much the
same manner as the ankle strap in a tray binding. Also,
by not collapsing around the side of the boot 7, the side-
walls 65 enable some space for the sliding portion 69 of
the strap to advance over the top surface of the boot 7
when the strap 57 is tightened. As discussed below, in
one embodiment of the invention, a truss can be provid-
ed between the bottom surface 71 of the interface and
each of the sidewalls 65 to provide the additional rigidity
desired to resist collapsing.

[0041] In the embodiment of the present invention
shown in Figs. 3-6, the interface 51 includes an engage-
ment pin 73 that projects from each lateral side of the
interface for engagement with a locking mechanism on
the binding 53. Although a single engagement pin is
shown in the drawings, it should be appreciated that
separate pins can be used for the medial and lateral
sides of the binding. As discussed above, the present
invention is not limited to any particular mating features
forengaging the interface 51 to the binding 53. However,
the use of the engagement pin 73 that is circular in
cross-section is advantageous in that it provides a rela-
tively small surface area on the interface 51 for engaging
with the binding, which facilitates minimizing the overall
size of the interface 51. Minimizing the size of the inter-
face 51 is advantageous because, as discussed above,
there are times when the rider will pop at least the back
boot out of the binding 53 with the interface attached
thereto, so that it is desirable to minimize the structure
attached to the sole of the boot 7 in those circumstanc-
es. Thus, in accordance with the embodiment of the
present invention shown in Figs. 3-6, an interface 51 is
provided that advantageously has a small overall size,
and that has a forward edge that terminates rearwardly
of a midline of the snowboard boot, so that the interface
does not underlie any portion of the snowboard boot for-
ward of the boot's midline.

[0042] It should be appreciated that the engagement
pin 73 will be subjected to significant lifting forces during
riding. Thus, in accordance with one illustrative embod-
iment, the engagement pin 73 is formed from a relatively
strong material (e.g., stainless steel, hardened steel,
hardened aluminum, etc.) to withstand the significant
lifting forces.

[0043] The illustrative binding 53 shown in Figs. 3-14
has a number of advantageous features that will be-
come apparent from the description below. However,
the aspect of the present invention relating to the inter-
face for interfacing a snowboard boot to a binding is not
limited to use with this or any other particular binding
arrangement. Furthermore, the aspect of the present in-
vention relating to the binding shown in Figs. 3-14 is not
limited to use with an interface 51, as the boot 7 can be
provided with an engagement pin 73 mounted directly
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thereto for mating with the binding 53.

[0044] The illustrative implementation of the binding
53 includes a baseplate 75 and a hold-down disc 77 for
mounting the baseplate to the snowboard 21 in a plural-
ity of rotational positions. The baseplate 75 includes a
heel hoop 79 to which the high-back 67 is mounted via
a pair of screws 81. Although not shown in the drawings,
the screws 81 can be passed through a pair of elongated
slots in the heel hoop 79 to enable the high-back 67 to
be rotated about an axis substantially normal to the
snowboard 21 in accordance with the teachings of U.S.
patent no. 5,356,170. Although the provision of a rotat-
able high-back and a separate hold-down disc for
mounting the baseplate 75 to the snowboard are advan-
tageous, it should be appreciated that the present in-
vention is not limited to a binding that includes these
features.

[0045] The illustrative embodiment shown in Figs.
3-14 includes a strapless forward engagement member
61 for engaging a forward section of the rider's boot to
prevent it from lifting from the baseplate when riding. As
discussed above, the strapless forward engagement
member can be implemented in any of a number of ways
and the present invention is not limited to the particular
implementations shown in the drawings, which are pro-
vided merely for illustrative purposes.

[0046] In the embodiment shown in Figs. 3-5, the
strapless forward engagement member 61 includes a
hook 83 for engaging a mating feature (e.g., the pin 59)
that is disposed in the sole of the boot in any of a number
of ways as described below. The strapless forward en-
gagement member 61 can be formed from hardened
steel, aluminum, or some other rigid material such as
glass filled nylon, or possibly even a non-reinforced
plastic such as rubber or polyurethane. When formed
from metal, the engagement member can be formed by
casting or bending the metal piece to form the hook 83,
leaving sufficient room for the bar or other mating fea-
ture in the boot sole to be disposed under the hook 83.
When formed from a plastic material, the member 61
can be molded using any of a variety of suitable tech-
nigues such as injection molding. The forward engage-
ment member 61 can be attached to the base plate 75
via a set of screws 85 and T-nuts 87, or any other tech-
nique that would provide a sufficiently strong engage-
ment to resist the lifting forces applied to the forward
engagement member when riding. Alternatively, the for-
ward engagement member 61 can be molded integrally
with the base plate 75. In the embodiment of the inven-
tion shown in the figures, the hook 83 defines an open-
ing that faces toward the front of the binding, such that
the rider draws the forward portion of the boot backward
when stepping into the binding to engage with the for-
ward engagement member 61. As discussed below, in
other embodiments of the invention, the hook can alter-
natively be disposed facing rearwardly.

[0047] In one embodiment of the invention, the base
plate 75 is provided with a plurality of holes 89 that are
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adapted to receive the screws 85 for mounting the for-
ward engagement member 61 in a number of different
positions along the length of the base plate to accom-
modate different boot sizes. The mating member on the
boot can be fixed thereto so that it is not adjustable by
the rider, thereby reducing the possibility of misalign-
ment when the strapless engagement member 61 is set
in the appropriate set of holes 89 for the corresponding
boot size. Alternatively, in another embodiment of the
invention, the mating member on the boot can be re-
leasably attached thereto to enable the rider to adjust
the position of the mating member on the sole.

[0048] The optimal positioning of the strapless for-
ward engagement member 61 along the length of the
base plate 75 is impacted by a number of factors. First,
the engagement member 61 should be positioned on
the base plate so that it will engage and lock down the
corresponding mating member on the boot when the rid-
er's heel is securely inserted in the back of the binding.
In general, the further forward the mating member (e.g.,
bar 59 in Fig. 3) is disposed on the boot, the easier it is
for the rider to engage it with the forward engagement
member 61 when stepping into the binding. In view of
the fact that the toe of the boot may overhang the toe
edge of the binding, it is desirable to mount the mating
member on the boot such that it does not extend beyond
the length of the boot in the toe area. The mating mem-
ber can be disposed on the boot as close as one cm
from the most forward edge of the rubber outer sole of
the boot using mounting techniques such as those de-
scribed below. However, in one embodiment of the in-
vention, the placement of the mating member on the
boot is measured forward from the heel end of the boot,
so that boots of at least two different sizes can have the
mating member disposed in the same location relative
to the binding. Thus, in at least one of its adjustment
positions provided by the plurality of holes 89 in the base
plate 75, the strapless forward engagement member 61
can be used to receive boots of at least two different
sizes. The forward engagement member 61 can be dis-
posed as far rearwardly as the center line that marks the
midway point between the toe and heel along the length
of the boot, while effectively holding the toe end of the
boot, and in one embodiment of the invention for a size
nine boot, is disposed approximately four cms from the
forward toe edge of the boot's outer sole.

[0049] As mentioned above, the position of the for-
ward engagement member 61 along the length of the
base plate 75 can be adjusted using the plurality of holes
89 to accommodate boots of different sizes. The toe of
the boot will typically extend some distance beyond the
forward edge 91 of the base plate for some boot sizes.
Thus, the forward engagement member 61 can be po-
sitioned all the way up to the forward edge 91 of the base
plate, and may even overhang and extend beyond the
edge 91, without extending beyond the toe edge of the
boot. In addition, the holes 89 can extend rearwardly as
far as is desired to accommodate positioning of the en-
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gagement member 61 so that it will underlie the boot
mating member (e.g., 59 in Fig. 3), which may be dis-
posed as far back as the midway point along the length
of the boot. In the embodiment shown in the figures, the
plurality of holes 89 extends only as far back as the
opening 95 in the base plate that is adapted to accom-
modate the hold-down disc 77, because as discussed
briefly above, the rotational orientation of the base plate
75 can be adjusted with respect to the hold-down disc
77, which would result in an offsetting of any of the plu-
rality of holes 89 extending across the hold-down disc
77.

[0050] The positioning of the strapless forward en-
gagement member 61 across the width of the base plate
75, as well as the positioning of the corresponding mat-
ing member across the width of the boot sole, impacts
the performance of the system. In particular, when these
elements are respectively disposed along the center line
midway across the width of the binding and boot, foot
roll (defined herein as a rolling of the boot sole relative
to the base plate 75) will be achieved in both the medial
and lateral directions. Offsetting the mating member in
the boot and the portion (e.g., hook 83) of the strapless
engagement member that is adapted to engage it to-
ward the lateral side of the boot will reduce foot roll to-
ward the medial side of the boot. Conversely, offsetting
these members toward the medial side of the boot will
reduce foot roll toward the lateral side of the boot. Thus,
the position of the forward engagement member 61 and
the corresponding mating member on the boot can be
adjusted to control and achieve the desired direction of
foot roll. In addition, in one illustrative embodiment of
the invention (not shown), two separate strapless en-
gagement members are employed across the width of
the base plate 12, to separately control the amount of
foot roll in the medial and lateral directions.

[0051] In one embodiment of the invention, the open-
ing of the strapless forward engagement member 61 is
arranged to be in-line with the direction of motion of the
boot sole mating member as the rider steps into the
binding, to thereby facilitate engagement between the
boot and binding. In this embodiment of the invention,
the forward engagement member 61 is mounted in an
asymmetric fashion, such that the opening defined by
the engagement member is offset slightly from the cen-
tral axis along the length of the boot, with the hook open-
ing facing slightly toward the medial side of the binding.
[0052] As discussed above, in the embodiment of the
invention shown in Figs. 3-5, the hook 83 of the strapless
forward engagement member 61 faces the front of the
binding. However, in an alternate embodiment of the in-
vention, the open portion of the engagement member
faces the rear of the binding. Different advantages can
be achieved with each of these alternate embodiments.
[0053] In the rear-facing embodiment, the rider's boot
is securely locked between the rear portion of the bind-
ing, including the high-back 67, and the strapless for-
ward engagement member 61. As the rider steps into
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the binding, pressure exerted on the boot by the high-
back 67 and the engagement between the mating fea-
ture on the boot sole and the forward engagement mem-
ber 61 causes the boot to be tightly seated therebe-
tween. Thus, when the rider steps into the binding, it is
clear when the boot engages the forward engagement
member and is secured to the binding thereby. In addi-
tion, the heel of the boot is advantageously seated firmly
against the rear portion of the binding.

[0054] In contrast to the rear-facing embodiment,
when the forward engagement member 61 faces the
front of the binding as shown in Figs. 3-5, the binding is
relatively easier to step into and out of than in the above-
described rear-facing embodiment, because the boot is
not wedged between the high-back 67 and the forward
engagement member 61. However, the front-facing em-
bodiment does not provide the same wedging action
wherein the boot is positively locked between the high-
back 67 and the forward engagement member 61, and
does not provide the same confirmation that the boot is
engaged by the strapless forward engagement member
61.

[0055] As should be appreciated from the foregoing,
the present invention is not limited to either a forward or
rear-facing strapless engagement member, and con-
templates the use of both embodiments, each of which
provides particular advantages.

[0056] As discussed above, the direction of foot roll
achieved with the binding of the present invention can
be controlled by varying the placement of the strapless
forward engagement member 61 relative to the central
axis of the binding. Another characteristic of the system
that affects the amount of foot roll is the width of the hook
portion 83 (Fig. 4) of the strapless engagement member.
In particular, a relatively wide hook portion 83 can be
used to control and limit the amount of foot roll experi-
enced with the binding, whereas a relatively narrow
hook portion 83 will have less impact on restricting the
amount of foot roll. A range of acceptable widths for the
hook portion 83 of the forward engagement member in
accordance with one illustrative embodiment of the in-
vention is from five mm to three cm, with one particular
embodiment employing a width of 1.5 cm.

[0057] It should be appreciated that the width of the
hook portion 83 of the forward engagement member al-
so impacts the ease of insertion of the corresponding
mating member (e.g., bar 59 in Fig. 3) in the boot sole.
In particular, the narrower the hook portion 83, the easier
it is to insert the boot sole mating member. Thus, to fa-
cilitate insertion of the boot sole mating member in the
strapless engagement member, in one embodiment of
the invention shown in Figs. 3-5, the hook portion 83
narrows as it extends outwardly to a point 93 (Fig. 4).
Thus, at the thinnest outward point 93 that defines the
mouth of the opening, it is relatively easy to slip the mat-
ing feature on the boot sole under the hook portion 83.
As the boot sole member is drawn into further engage-
ment with the hook portion 83, the engagement tightens
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up as more of the boot sole mating feature is engaged
by the widening hook portion 83. In one embodiment of
the invention, the hook portion 83 has a width of approx-
imately five mm at the outward portion 93, and widens
to approximately three cm at its widest point.

[0058] Ease of insertion of the boot sole mating mem-
ber into the strapless engagement member is also facil-
itated in one embodiment of the invention by providing
some lift to the entrance portion 93 of the hook, as
shown in Figs. 3-5. Thus, the opening formed by the
hook portion 83 is largest at the mouth of the opening
to facilitate insertion of the boot sole mating member,
and then tapers to a smaller opening size.

[0059] The other relevant dimension of the forward
engagement member is the depth D (Fig. 4) of the hook
portion 83. The shallower the hook portion 83, the easier
it is for the rider to fully engage the boot with the forward
engagement member. However, the hook portion 83
should have sufficient depth to engage the correspond-
ing mating member on the boot sole through a range of
positions that accounts for all possible positions and for-
ward lean adjustments for the high-back 67. In one em-
bodiment of the invention, the hook portion 83 has a
depth D within a range of 1-5 cm, and in one particular
embodiment the depth is equal to approximately two cm.
[0060] In the embodiment of the invention shown in
Fig. 3, the binding 53 further includes a pair of pads 96
that are mounted to the baseplate 75 on both sides of
the forward engagement member 61. The pads 96 per-
form several functions. First, the pads distribute any
downward compression force generated by the toe end
of the boot on the binding to minimize the likelihood of
a pressure point being created by the forward engage-
ment member 61. This is advantageous because it is
desirable to prevent the rider from feeling the forward
engagement member 61 underlying the sole of the boot.
Second, by varying the stiffness of the pads 96 on one
or both sides of the binding, an additional control can be
provided over the amount and direction of foot roll that
the boot 7 will experience in the binding. It should be
appreciated that the pads 96 can alternatively be pro-
vided on the boot rather than the binding. Furthermore,
it should be appreciated that although the pads 96 pro-
vide the above-described advantages, they are not nec-
essary and can be eliminated from other embodiments
of the present invention.

[0061] One illustrative embodiment of a rear locking
mechanism for releasably engaging the engagement
pin 73 will now be described making reference to Figs.
3-14. Although the illustrative locking arrangement pro-
vides a number of advantages as discussed below, it
should be appreciated that the present invention is not
limited in this respect, and that numerous other locking
arrangements for engaging with the engagement pin 73
are possible.

[0062] The rear locking mechanism includes a pair of
biased engagement cams 97, one each disposed on the
medial and lateral sides of the binding 53, rotatably
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mounted to the sidewalls 101 of the baseplate 75. The
cams 97 are biased via springs 99 for rotation toward
the forward edge 91 (Fig. 3) of the baseplate 75. Thus,
from the cross-sectional side view of Fig. 5, the cam 97
is biased for rotation in the counterclockwise direction.
Mounted to the baseplate sidewall 101 on each side of
the binding is also a guide 103 that is adapted to guide
the engagement pin 73 into engagement with the corre-
sponding engagement cam 97. The guide 103 includes
a rearward-facing ramp surface 105 (Figs. 9-10) that is
inclined rearwardly toward the heel end of the binding,
and that facilitates engagement between the pin 73 (Fig.
3) and the engagement cam 97 as the rider steps into
the binding 53 as shown in Figs. 9-13. As the rider steps
into the binding, the guide 203 draws the pin 73 back
along a rearwardly extending path toward the heel end
of the binding.

[0063] As shown in Fig. 9, the rider can simply step
into the binding by aligning the strapless forward en-
gagement member 61 with the corresponding mating
feature (e.g., bar 59) in the boot and stepping downward
so that the engagement pin 73 is guided by the ramp
105 into contact with the engagement cam 97. To re-
ceive the engagement pin 73, the rear engagement
mechanism can simply be in its closed or at rest position,
and need not be cocked into an open position, because
when in the closed position, the cam 97 intersects the
rearwardly extending path along which the pin 73 trav-
els. As the rider steps into the binding, engagement be-
tween the pin 73 and a trigger surface 98 of the cam 97
causes the cam to rotate in the clockwise direction as
shown in Fig. 10, thereby enabling the engagement pin
73 to continue to move down the rearward-facing ramp
surface 105. As shown in Figs. 11-12, as the engage-
ment pin 73 reaches the bottom 107 of the rearward-
facing ramp surface 105, the engagement pin 73 clears
the forward edge 118 of the cam 97, enabling the biased
cam to rotate in the counterclockwise direction in Fig.
13 to capture the engagement pin 73 under the engage-
ment cam 97.

[0064] It should be appreciated that the rearwardly-
extending ramp surface 105 is advantageous because
movement of the engagement pin 73 along the ramp
causes the rider's boot to be drawn rearwardly into the
binding as the rider steps in, thereby causing the rear
portion of the boot to advantageously be seated firmly
against the heel hoop 79 and high-back 67, thereby in-
creasing the force transmission between the highback
and the boot. Although the feature of the illustrative em-
bodiment relating to the drawing backward of the boot
is advantageous, it should be understood that the
present invention is not limited in this respect, and that
other geometries for the rear surface of the guide 103
are possible for guiding the engagement pin 73 into the
locked position shown in Fig. 13.

[0065] In the embodiment of the invention shown in
the drawings, the engagement cam 97 includes a scal-
loped surface 109 that engages with the engagement



21 EP 1 249 259 A2 22

pin 73 when the binding is in the locked position shown
in Fig. 13. The purpose of the scalloped surface 109 is
to provide frictional engagement between the engage-
ment cam 97 and the engagement pin 73 when the bind-
ing is locked. However, it should be appreciated that the
present invention is not limited to this particular surface
geometry, as the cam can be provided with a smooth
engaging surface that does not include any feature to
increase the frictional engagement with the locking pin,
or alternatively, can employ a different surface configu-
ration to achieve the same purpose as the scalloped sur-
face 109.

[0066] As shown inthe drawings, the baseplate 75 in-
cludes a raised lip 111 that, together with the rear facing
surface of the guide 103, forms a recess 113 for receiv-
ing the engagement pin 73 when the binding is in the
locked position. In the embodiment of the invention
shown in the drawings, the engagement cam 97 is con-
figured so that the recess 113 gets progressively smaller
as the cam rotates in the clockwise direction of Figs.
9-13, i.e., the radius of the engagement cam 97 increas-
es when moving along the scalloped surface 109 in the
clockwise direction in Figs. 10-13. Thus, the binding can
accommodate an accumulation of snow on the surface
of the baseplate 75 or within the recess 113 by providing
various locking positions that provide differing amounts
of clearance between the cam 97 and the bottom 115 of
the recess 113.

[0067] In the embodiment shown in the drawings,
each of the engagement cams 97 has an associated le-
ver 117 that can be manipulated to place the rear locking
mechanism into a release position as shown in Fig. 14
to release the engagement pin 73. In the embodiment
of the invention shown in Figs. 3-14, the lever 117 is
mounted to the cam 97 in a direct drive fashion, so that
rotation of the lever 117 causes a corresponding and
identical amount of rotation of the cam 97. The rider can
release the engagement pin 73 from the rear locking
mechanism by rotating the levers 117 (and consequent-
ly the cam 97) clockwise to the open position shown in
Fig. 14, lifting the heel of the boot upwardly so that the
engagement pin 73 clears the forward edge 118 of the
cam 97, and then releasing the levers 117. Although the
embodiments shown in Figs. 3-14 includes two separate
levers, it should be appreciated that the present inven-
tion is not limited in this respect, and that a linkage
mechanism can be provided so that the two cams 97
can be manipulated via a single lever. Furthermore, in
the embodiment shown in the figures, the cam includes
a lip 119 that blocks the exit passage of the engagement
pin 73 when the lever 117 is rotated to the release po-
sition shown in Fig. 14. In an alternate embodiment of
the present invention, a mechanism can be provided to
retain the lever 117 and cam 97 in the open position of
Fig. 14. When such a mechanism is employed, the le-
vers can initially be cocked to the open position, and
then can be released prior to the rider stepping out of
the binding. As the rider steps out of the binding, en-
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gagement between the engagement pin 73 and the lip
119 causes a disengagement with the cocking mecha-
nism, thereby enabling the cam 97 and lever 117 to ro-
tate to the closed position of Fig. 9. This is advantageous
because the locking mechanism automatically returns
to a state wherein the rider can simply step into the bind-
ing to cause the engagement pin 73 to be engaged by
the engagement cam 97, without requiring any further
manipulation of the lever 117. The cocking mechanism
can implemented in any of a number of ways, one illus-
trative example of which is described below in connec-
tion with an alternate embodiment of the present inven-
tion.

[0068] It should be appreciated that the nature of the
locking mechanism of Figs 3-14, particularly when pro-
vided with a cocking mechanism, provides a number of
advantages. First, the rider need not hold the lever 117
in the release position (Fig. 14) while stepping out of the
binding. Thus, the rider can first manipulate the lever to
the release position, and can thereafter stand up to a
more comfortable position prior to stepping the engage-
ment pin 73 out of engagement with the rear locking
mechanism. This feature enables the locking mecha-
nism to be moved from a closed or armed position to an
open or disarmed position without requiring any move-
ment from the engagement pin 73 or the rider's boot.
Thus, the rider can simply maintain the engagement pin
73 within the rear locking mechanism in the position
shown in Fig. 14. Thereafter, the rider can choose to
step out of the binding at his or her convenience, or can
choose to re-arm the locking mechanism by rotating the
lever 117 (counterclockwise in Fig. 14) and consequent-
ly the engagement cam 97 back into the locked position.
[0069] As discussed above, in one illustrative embod-
iment of the invention, each engagement cam 97 is di-
rectly driven by alever 117, and is biased into the closed
position of Fig. 9. The manner in which the engagement
cam 97 is mounted to the lever 117 and is biased to the
closed position can be implemented in any of a number
of ways, with the present invention not being limited to
any particular implementation. One illustrative arrange-
ment is shown in Figs. 6-8. The lever 117 and cam 97
each is mounted to a shaft 121 (Fig. 8) that passes
through a bushing 122 fixed in the sidewall 101 of the
baseplate. The lever 117 is mounted to the shaft 121 via
set screw 123, and the engagement cam 97 is mounted
via a screw 124. A biasing spring 99 is wrapped around
the shaft 121 at 125, is fixed at one end 127 within the
lever 117 and is fixed at the other end to the wall 101 of
the baseplate via an anchor 129.

[0070] It should be appreciated that some mechanism
should be provided for limiting the rotation of the en-
gagement cam 97 and lever 117 once in the fully closed
position. This can be accomplished in any number of
ways, and the presentinvention is not limited to any par-
ticular implementation. For example, a stop can be pro-
vided on the outside of the binding sidewall 101 to limit
the rotation of the lever 117, on the inside of the sidewall
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101 to limit the rotation of the engagement cam 97, or
a stop can be provided to directly limit the rotation of the
shaft 121.

[0071] An alternate embodiment of the presentinven-
tion is shown in connection with Figs. 15-31. This em-
bodiment of the present invention is similar in many re-
spects to the embodiment shown in Figs. 3-14. Howev-
er, a number of modifications are made including mod-
ifications to all three system components, i.e., the boot
217, the interface 201 and the binding 301.

[0072] As shown in Figs. 15-19, in this embodiment,
an interface 201 is provided that is similar in many re-
spects to the interface 51 described in connection with
Figs. 3-5. As with that embodiment described above, the
interface 201 includes an engagement rod 203 for en-
gaging with the binding, and an adjustable strap 57 for
attaching the interface to a snowboard boot 217. Unlike
the embodiment described above in connection with
Figs. 3-5, the heel counter 205 and the body 207 of the
interface are formed (e.g., by injection molding) as a sin-
gle integral piece of rigid material, such as glass-filled
nylon, polycarbonate, aluminum, TPU or some other ap-
propriate material. Each side of the interface is provided
with a slot 209 for receiving the end of the strap 57 at-
tached thereto, and includes a plurality of holes 211
adapted to receive a fastener 212 to mount the strap
thereto.

[0073] As discussed above, it is desirable to provide
the interface 201 to be sufficiently rigid such that the
sidewalls of the interface do not collapse about the boot
when the strap 57 is tightened down over the top of the
boot, and when the interface is subjected to forces ex-
erted thereon by the boot during riding. To provide ad-
ditional rigidity, the embodiment of the interface 201
shown in Figs. 15-17 includes a pair of trusses 213 pro-
vided at the intersections between the sidewalls 214 and
the base 215 of the interface. Although the trusses 213
are advantageous in that they increase the rigidity of the
interface, it should be appreciated that the present in-
vention is not limited in this respect, and that the trusses
need not be provided in other embodiments of the
present invention.

[0074] In the embodiment of the invention shown in
Figs. 15-19, the boot 217 is provided with a number of
features to enable the interface 201 to be integrated into
the boot in a manner that minimizes the profile of the
boot and interface combination. First, the rear heel sec-
tion of the boot 217 includes a recess or ledge 219 that
is adapted to accommodate the heel counter 205. As
discussed above, this is advantageous to minimize the
profile of the heel counter when the boot and interface
combination steps into a binding having a heel hoop (e.
g., 303 in Fig. 15) and/or a high-back. Second, the boot
217 also includes a sole recess 221 that is adapted to
receive the base portion 215 of the interface. In accord-
ance with one illustrative embodiment of the invention,
the recess 221 is constructed and arranged so that
when the interface 201 is engaged with the boot and the
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strap 57 is tightened, the interface 201 is pulled upward
into the recess 221 so that it is not disposed below the
bottom surface 223 of the boot outer sole 225, such that
the engagement with the interface 201 does not alter
the feel of the boot sole when walking.

[0075] In the embodiment shown in Figs. 15-19, the
sole recess 221 is disposed under the heel area of the
boot 217 and extends fully across the sole of the boot
217 from the medial to the lateral side. The recess 221
has a substantially half-cylindrical shape to receive the
base 215 of the interface 201, and is free of any engage-
ment member that is adapted to be directly engaged by
the binding 301. Rather, the recess 221 is adapted to
receive the interface 201, and the interface 201 is in turn
adapted to be directly engaged by the binding 301. It
should be appreciated that the aspect of the present in-
vention directed to the use of a sole recess to receive
the interface is not limited to any particular configuration
or location for the sole recess. However, in one embod-
iment of the present invention, the sole recess 221 is
disposed rearwardly of the arch area of the boot. This
is advantageous in that placement of the interface 201
near the heel of the boot 217 facilitates minimizing the
size of the interface 201, because the interface can re-
sist the lifting force on the strap 57 with a heel counter
205 that is less stiff and strong than would be required
if the interface were attached to a more forward location
along the sole of the boot 217.

[0076] Asdiscussed above, the sole of the snowboard
boot 217 may roll laterally relative to the interface 201
during riding. In addition, forces generated on the boot
during riding may tend to shift the boot 217 both laterally
and in the heel-to-toe direction relative to the interface
201. In accordance with one embodiment of the present
invention, the base 215 of the interface 201 and the re-
cess 221 are provided with a pair of complimentary mat-
ing features that are adapted to automatically maintain
a desired alignment between the interface 201 and the
recess 221 during riding. This alignment can be accom-
plished in any of a number of ways, and the present in-
vention is not limited to any particular implementation.
[0077] In the embodiment of the present invention
shown in Figs. 15-19, automatic alignment between the
interface 201 and the sole recess 221 is achieved by
providing the upper surface of the base 215 of the inter-
face with a non-planar contoured surface, and the re-
cess 221 with a corresponding bottom-facing non-pla-
nar contoured surface adapted to mate therewith. The
contoured surfaces enable the sole of the boot 217 to
roll laterally relative to the interface 201, but automati-
cally maintain alignment in the heel-to-toe direction be-
tween the interface 201 and the recess 221 during rid-
ing. In addition, the medial and lateral sides of the recess
211 are flared upwardly at 239 to accommodate the
trusses 213 in the interface. Engagement between the
trusses 213 and the flared sidewalls 239 helps to auto-
matically register alignment between the interface and
the boot, preventing shifting of the interface from side
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to side, as well as rotation of the interface within the re-
cess 221.

[0078] The recess 221 can be provided in the boot
217 in any of a number of ways and the present inven-
tion is not limited to any particular implementation, in-
cluding the illustrative implementation shown in the
drawings. In the illustrative embodiment shown in the
drawings, the boot is provided with a shank 227 that is
embedded in the sole 220 of the boot 217. The shank
can be formed from a number of materials (e.g., nylon,
surlyn, TPU) and should be sufficiently flexible so as to
not noticeably stiffen the sole of the boot 217. In this
respect, traditional soft snowboard boots have a flexible
sole that riders have become accustomed to and that
provide significantly greater comfort when walking than
a stiff-soled boot.

[0079] Theshank227 showninthe illustrative embod-
iment represented in the drawings performs two func-
tions. First, it assists in the formation of the recess 221.
Second, the shank 227 also forms a platform for mount-
ing a strapless engagement member under the toe area
of the boot for engagement with the binding in a manner
discussed in greater detail below. The shank 227 can
be incorporated into the boot 217 in any of a number of
ways. For example, many soft snowboard boots include
a two-layered sole 220, with an inner or mid sole 229
(Fig. 17) formed from a cushioning material (e.g., EVA)
and an outer sole 235 formed from rubber. In accord-
ance with one embodiment of the present invention, the
shank 227 is disposed between these two sole layers.
The EVA layer 229 can be provided with a recess that
is adapted to conform to the upper shank portion 233
(Fig. 15) that defines the recess 221. The shank can be
glued to both the EVA layer 229 and the rubber outer
sole 225 and this sole assembly 220 can be attached to
aleather boot upper 234. As shownin Fig. 16, the rubber
outer sole 225 includes a forward sole section 235 and
a heel sole section 237 that are separated via the portion
233 of the shank that defines the recess 221. In accord-
ance with one embodiment of the present invention, the
outer sole includes a web piece 231 (Fig. 17) that ex-
tends between the front and heel sole sections 235 and
237, and extends through the recess 221 defined by the
shank 227. The web piece 231 provides a number of
advantages. First, it enables the outer sole 225 to be
formed from a single piece, rather than separate front
and heel sections 235 and 237. Second, by controlling
the thickness and stiffness of the web 231, the friction
and stiffness between the interface 201 and the boot
217 can be controlled. Finally, the web 231 also covers
the surface of the shank 227 that defines the recess 221
to increase the durability of the shank.

[0080] As discussed below, it is desirable to integrate
the interface 201 into the sole 220 of the boot 217 to
minimize the profile of the boot and interface combina-
tion, and to minimize the impact on the rider when walk-
ing. In one illustrative embodiment of the invention, the
recess 221 and interface are arranged so that the bot-
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tom surface 238 (Fig. 17) of the interface does not ex-
tend below the bottom surface of either the front or heel
sections 235, 237 of the outer sole 225. In an alternate
embodiment of the invention, the bottom surface 238 is
provided with a tread or rubber sole that sits flush with
the lower portion of the boot outer sole 225 so that the
interface 201 cannot be felt by the rider when walking.
[0081] As discussed above, in the embodiment of the
invention shown in the drawings, the shank 227 is pro-
vided with a pair of upwardly extending flared sidewalls
239 in the area that defines the sidewalls of the recess
221. As mentioned previously, the purpose of the up-
wardly flared sidewalls 239 is to accommodate the
trusses 213 in the interface, and to help register align-
ment between the interface and the boot.

[0082] As discussed above, the present invention is
not limited to providing a customized geometry for en-
gaging the interface with the boot, as other embodi-
ments are directed to the use of an interface with any
boot, requiring no customized geometry on the boot for
receiving the interface.

[0083] Although not shown in the figures, the binding
301 can include a high-back mounted to the heel hoop
303. The heel hoop 303 can include a pair of slots or
spaced holes to enable rotation of the high-back in the
same manner as described in connection with the high-
back 35 in the embodiment of Fig. 2. The feature of a
high-back rotatable relative to an axis substantially nor-
mal to the baseplate of the binding is disclosed in com-
monly owned U.S. patent no. 5,356,170. The high-back
disclosed in that patent includes a pair of arms that ex-
tend downwardly from the heel hoop substantially par-
allel to the sidewalls of the baseplate. Thus, the slots to
which the high-back are pivotally mounted extend sub-
stantially parallel to one another, facilitating the folding
down of the high-back toward the baseplate to minimize
the profile of the binding for transportation or storage.
In contrast, the binding 301 disclosed in Fig. 15, like the
binding 53 in Fig. 3, includes an engagement mecha-
nism that extends along the lateral sides of the binding,
making it more difficult to mount a high-back to the base-
plate with arms extending along the lateral sides of the
binding. Thus, the high-back 67 (Fig. 3) and a high-back
(not shown) for the binding of Fig. 15 are mounted higher
on the heel hoop (e.g., heel hoop 303 in Fig. 15) than
the high-back in the '170 patent, and are mounted for
rotation about slots that may not extend parallel to one
another along the sides of the baseplate.

[0084] It should be appreciated that when the slots to
which the high-back is mounted do not extend parallel
to one another along the lateral sides of the binding, dif-
ficulty is encountered in folding the high-back down to
reduce the profile of the binding for storage or transpor-
tation. Thus, in the embodiment of the invention illustrat-
ed in Fig. 15, the binding 301 is provided with a hinged
heel hoop 303 that is mounted to the sidewalls 307 of
the baseplate for rotation about pivot points 309. In this
manner, rotation of the high-back about an axis substan-
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tially normal to the baseplate 309 can be accomplished
via movement of the high-back within slots or spaced
holes in the heel hoop 303, while rotation of the high-
back forwardly into a non-use position can be accom-
plished by rotating the entire heel hoop 303 forwardly
about the pivot points 309 (which define an axis of rota-
tion that is different than the axis about which the high-
back rotates relative to the heel hoop). It should be ap-
preciated that although rotating the high-back down into
a non-use position relative to the heel hoop 303 is diffi-
cult when using non-parallel slots in the heel hoop, a
smaller range of rotation of the high-back forward can
be achieved with little difficulty, thereby enabling the for-
ward lean of the high-back to be adjusted relative to the
heel hoop 303. It should also be appreciated that the
high-back and the heel hoop 303 can be provided with
substantially the same radius of curvature to facilitate
rotation of the high-back within the heel hoop 303 about
an axis substantially normal to the baseplate 305.
[0085] It should be appreciated that in contrast to the
binding disclosed in the '170 patent, the mounting of the
high-back in the binding of Fig. 15 without the use of the
relatively long arms employed in the ' 170 patent results
in a greater moment being generated on the portion on
the binding (i.e., the heel hoop 303) to which the high-
back is attached. Thus, in one embodiment of the
presentinvention, the binding 301 is formed of relatively
strong material (e.g., aluminum) to resist this greater
moment.

[0086] Although described in connection with the par-
ticular bindings of Figs. 3 and 15, it should be appreci-
ated that the hinged heel hoop aspect of the present in-
vention can also be employed in connection with other
binding designs. Furthermore, although this feature pro-
vides the advantages described above, it should be ap-
preciated that the present invention is not limited in this
respect, and that alternate binding designs are contem-
plated that do not employ a hinged heel hoop.

[0087] The rear locking mechanism in the binding of
Fig. 15 is similar in many respects to that disclosed in
the embodiment of Figs. 3-14, but with additional fea-
tures, e.g., asingle lever 311 and a mechanism for main-
taining the rear locking mechanism in a cocked open
position. The binding 301 includes a guide 313 that in-
cludes a rearwardly extending ramp surface 315 that is
similar to the ramped surface 105 (Fig. 9) in the embod-
iment of the invention described above in connection
with Figs. 3-14. As with the ramped surface 105, the
ramped surface 315 provides the advantageous feature
of drawing the rider's heel into engagement with the heel
hoop 303 of the binding when the rider steps into the
binding 301. Furthermore, the binding 301 also includes
a pair of engagement cams 317 that are adapted to re-
leasably engage the engagement pin 203 on the inter-
face 201 to lock the heel of the rider's boot 217 into the
binding. As with the cam 97 in the embodiment of Figs.
3-14, the cam 317 can include a scalloped surface 319
to facilitate engagement with the engagement pin 203,
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although the scalloped surface is not necessary to prac-
tice the present invention.

[0088] Like the embodiment of Figs. 3-14, the en-
gagement cam 317 is biased via a spring 321 (Fig. 20)
for rotation (counterclockwise in Fig. 20) into the locked
position for engaging with the engagement pin 203.
However, unlike the spring 99 (Fig. 7) in the embodiment
described above, the spring 321 is arranged to minimize
the width of the binding. In this respect, as shown in Fig.
21, the spring 321 is disposed between the inner and
outer walls 307a and 307b of the baseplate sidewalls
307. It should be appreciated that it is desirable to min-
imize the width of the binding 301. Therefore, as shown
in Fig. 20, the spring 321 is wound in a manner that in-
creases the vertical distance over which the spring ex-
tends, but not the width across the binding. The spring
can obviously be fixed at its ends in any of a number of
ways. In the embodiment shown in the drawings, a first
end 323 of the spring is attached about a D-shaped shaft
325 to which the engagement cam 317 is mounted in a
manner described below. A second end 327 of the
spring is wrapped about a ball plunger 329 that is also
further described below.

[0089] Asdiscussed above, in one embodiment of the
present invention, a mechanism is provided to maintain
the cam 317 in the cocked or release position shown in
Fig. 23, so that the rider can initially manipulate the lever
in the direction shown by the arrow R in Fig. 23 to place
the heel locking mechanism in the open position, can
release the lever 311, and can thereafter step out of the
heel engaging mechanism whenever convenient. This
type of cocking mechanism can obviously be imple-
mented in a number of different ways, and the present
invention is not limited to any particular implementation.
However, one illustrative implementation is shown in
Figs. 20-23, and includes a ball plunger 329 mounted in
the baseplate housing 307. A corresponding detent 331
(Figs. 20 and 22) is provided on the engagement cam
317 and is adapted to mate with the ball plunger 329
when the cam is moved, via lever 311 and a linking
mechanism described below, into the cocked release
position shown in Figs. 23. When the lever 311 is moved
into this release position, the corresponding rotation of
the engagement cam 317 brings the detent 331 into
alignment with the ball plunger 329, thereby automati-
cally engaging the cam 317 with the plunger 329. Thus,
when the lever 311 is released, the engagement cam
317 stays in the cocked position shown in Fig. 23. The
engagement cam 317 further includes a lip 333 (Fig. 23)
that is adapted to cover an opening 335 between the
cam and the rearward-facing ramp surface 315 when
the cam 317 is in the cocked release position, so that
the lip 333 intersects the path long which the engage-
ment pin 203 will pass when stepping out of the binding.
Thus, when the rider lifts the heel of the boot out of en-
gagement with the rear latching mechanism, the en-
gagement pin 203 will contact the lip 333, causing the
cam to rotate in the counterclockwise direction in Fig.
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23, and thereby disengaging the detent 331 from the ball
plunger 329. This feature of the illustrative embodiment
is advantageous in that when the rider exits from the
binding, the rear locking mechanism is automatically re-
turned to the position shown in Fig. 22 and is ready to
be stepped into again. If no mechanism was provided
for automatically disengaging the detent 331 and the
ball plunger 329 upon exit of the engagement pin 203
from the rear locking mechanism, the rider would need
to manually manipulate the lever 311 to reset the binding
into the locked position.

[0090] Although the cocking and release mechanism
described above is advantageous, it should be under-
stood that the present invention is not limited to the par-
ticular illustrative implementation shown in the draw-
ings, or even to the use of a cocking and release mech-
anism.

[0091] Asmentioned above, inone illustrative embod-
iment of the present invention, a linkage assembly is
provided that links together the engagement cams 317
on both the medial and lateral sides of the binding, so
that a single lever 311 can be employed to manipulate
both cams. This can be accomplished in any of a
number of ways, and the present invention is not limited
to any particular implementation. However, the illustra-
tive embodiment shown in Figs. 20-23 takes into ac-
count a number of design considerations, and provides
a particularly advantageous implementation. A first de-
sign consideration is to develop a low profile linkage as-
sembly that does not cause a substantial increase in the
thickness of the baseplate 305. In this regard, it should
be appreciated that in view of the fact that each of the
engagement cams 317 is pivotally mounted to the base-
plate about a shaft 325 thatis mounted at a height above
the top surface 337 of the baseplate, a direct drive link-
age assembly cannot be employed because the rider's
boot will be disposed in the area about which a direct
shaft would extend between the two cams 317. Thus, it
is desirable to provide a linkage assembly that bridges
the gap between the two engagement cams 317 in a
manner that does not substantially increase the profile
of the binding 301.

[0092] A second design consideration for the linkage
assembly relates to the degree of rotation that each of
the engagement cams 317 undergoes when moving
from the locked position of Fig. 20 to the open or release
position of Fig. 23. In this respect, each cam undergoes
a range of rotation through approximately 115°. It is de-
sirable to provide a linkage mechanism that does not
require that the rider rotate the lever 311 through as
great a degree range to move the heel locking mecha-
nism into the released position. A related consideration
is that there are some segments of the range of move-
ment for the engagement cam 317 wherein greater
torque is desired to be imparted to the cam 317, e.g.,
when initially moving the cam from the locked position
of Fig. 20 wherein it engages the pin 203 and when seat-
ing the ball plunger 329 into the detent 331.
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[0093] Oneillustrative implementation of a linkage as-
sembly that balances these design considerations in an
advantageous manner is shown in Figs. 20-23. The link-
age assembly includes a substantially U-shaped con-
necting rod 341 having an elongated section 341a that
passes underneath the upper surface 337 of the base-
plate 305 and upstanding sections 341b disposed on
both the medial and lateral sides of the binding. At least
one of the upstanding sections 341b is attached on one
side of the binding to the lever 311, for example via a
set screw 343. It should be appreciated that the binding
301 can be provided with a pair of levers 311, one on
each side of the binding, although manipulation of only
one of the two levers is necessary in view of the linkage
assembly. Alternatively, the handle 311 can be replaced
on one side of the binding via a link that couples the
connecting rod 341 with the remainder of the linkage as-
sembly discussed below.

[0094] The remainder of the linkage assembly on
each side of the binding includes two additional compo-
nents, i.e., an L-shaped link 345 and an apostrophe-
shaped cam 347. The apostrophe-shaped cam 347 is
directly mounted to the same shaft 325 as the engage-
ment cam 317 that is adapted to engage the engage-
ment pin 203 on the interface. Thus, rotation of the apos-
trophe-shaped cam 347 causes direct corresponding
rotation of the engagement cam 317. The shaft 325 is
received through a bushing 326 mounted in the outer
housing wall 307a.

[0095] The lever 311, or a corresponding link that re-
places it on one side of the binding, pivots about a pivot
axis defined by the elongated section 341a of the con-
nection rod. The L-shaped link is attached to the lever
311 via a pin 351, which can be attached to the lever in
any number of ways, for example via the use of a socket
353 (Fig. 21). The remainder of the L-shaped link 345
is free floating, and is not rigidly fixed to any other com-
ponent of the linkage assembly. However, the L-shaped
cam does include a nub 355 that is adapted to be re-
ceived in a track 357 within the outer housing wall 307b,
or a cover plate 367 described below. Engagement be-
tween the track 357 and the nub 355 merely maintains
the L-shaped cam in the proper orientation for bearing
on the apostrophe-shaped cam 347 through the entire
pivoting range for the lever 311. It should be appreciated
that the orientation of the L-shaped cam 345 can be
maintained in numerous other ways, and that the
present invention is not limited to the particular imple-
mentation shown in the drawings.

[0096] The manner in which the engagement be-
tween the L-shaped link 345 and the apostrophe-
shaped cam 347 achieves the above-described goals
of varying the amount of torque and rotation imparted to
the engagement cam 317 will now be described. When
the heel locking mechanism is in the locked position
shown in Figs. 20 and 22, the cam 317 is in engagement
with the engagement pin 203 of the interface. Thus, to
open the latching mechanism, a relatively high moment
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armis initially desired to overcome the frictional engage-
ment between the cam 317 and the engagement pin
203. The illustrative embodiment of the linkage assem-
bly accomplishes this result because when the latching
mechanism is in this closed position, rotation of the lever
311 in the counterclockwise direction of Fig. 22 is trans-
lated to a pushing force F (Fig. 22) generated by the
heel end 361 of the L-shaped link 345 on the tip 363 of
the apostrophe-shaped cam 347. Since the tip 363 of
the apostrophe-shaped cam 347 is disposed a relatively
large distance from the shaft 325 about which the cams
347 and 317 rotate, a relatively high moment arm is gen-
erated through actuation of the lever 311, thereby as-
sisting in initially disengaging the cam 317 from the en-
gagement pin 203.

[0097] Asdiscussed above, after the engagement be-
tween the cam 317 and the engagement pin 203 is ini-
tially broken, it is desirable to reduce the moment arm
generated on the shaft 325 to achieve a higher rate of
rotation for each increment of rotation of the lever 311.
The manner in which this is achieved in the illustrative
implementation of the linkage mechanism is shown in
Fig. 23. In Fig. 23, the lever 311 and L-shaped link 345
are shown in phantom at a transition point, wherein en-
gagement between the L-shaped link and the apostro-
phe-shaped cam is switching from the heel end 361 of
the L-shaped link to the toe end adjacent the nub 355.
As shown in Fig. 23, this switching of the engagement
corresponds to a significantly smaller moment arm
about the shaft 325 as the toe end of the L-shaped link
that takes over the action of pushing the apostrophe-
shaped cam acts on a portion of the apostrophe-shaped
cam 347 that is closer to its pivot axis 325. Thus, less
rotation of the lever 311 is required to achieve the de-
sired greater rotation of the apostrophe-shaped cam
347 and the engagement cam 317 directly driven there-
by.

[0098] As discussed above, itis desirable to increase
the moment generated on the apostrophe-shaped cam
347 as it nears its fully open position of Fig. 23 to assist
in setting the spring ball 329 in the detent 331. This is
achieved in the illustrative embodiment of the linkage
assembly via the arrangement of the lever 311 and the
L-shaped link 345, and through the use of toggle joint
principles. It should be appreciated that two line seg-
ments can be drawn from the point wherein the pin 351
attaches the L-shaped link 345 to the lever 311. A first
segment passes through the pivot point of the lever de-
fined by the elongated section 341a of the connection
rod, and a second passes through the nub 355 at the
toe end of the L-shaped link. It should be appreciated
that according to toggle joint principles, as these two line
segments begin to straighten out such that the angle be-
tween them approaches zero, the amount of torque gen-
erated on the apostrophe-shaped cam 347 through its
engagement at the toe edge of the L-shaped link 345
greatly increases, becoming a multiple of the torque ex-
erted by the lever 311. Thus, although the distance from
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the rotation axis 325 does not increase for the point at
which the torque is applied to the apostrophe-shaped
cam 347, the moment generated on the apostrophe-
shaped cam 347 greatly increases with the applied
torque. This increase in torque begins when the angle
between the two line segments approaches approxi-
mately 7°, achieves a significant multiple when the an-
gle approaches 3°.

[0099] Intheillustrative embodiment of the presentin-
vention described in connection with Figs. 20-23, both
sides of the heel locking mechanism are substantially
identical, such that each side is provided with a spring
321 that biases its corresponding engagement cam 317
into the closed position, and each side includes the
spring ball 329 and detent 331 arrangement for main-
taining the locking mechanism in the open position. It
should be appreciated that the present invention is not
limited in this respect, and that these components of the
locking mechanism can be provided on only one side of
the binding, along with a linkage assembly that con-
strains both cams to have the same rotational orienta-
tion, such that rotation of one of the engagement cams
317 necessarily causes an identical amount of rotation
for the other cam 317. However, the aspect of the
present invention wherein the engagement cams 317
are independently biased is advantageous. In particular,
the engagement cams 317, like the cams 97 discussed
above in connection with the embodiment of Figs. 3-14,
have a geometry that provides the locking mechanism
with a self-tightening feature in the event that an accu-
mulation of snow develops under the sole of the boot or
the engagement pin 203. By employing independently
active engagement cams 317, the embodiment of the
present invention shown in Figs. 15-21 enables both
sides of the binding to be locked independently, even if
an accumulation of snow is present on one side of the
binding and not the other. If the engagement cams 317
were directly mounted to one another and constrained
to have the same rate of rotation, if an accumulation of
snow developed under the engagement pin 203 on only
one side of the binding, both engagement cams 317
would not rotate to their fully closed position, resulting
in an undesirable loose connection on the side of the
binding without the accumulation of snow. In contrast,
the illustrative embodiment of the present invention
shown in the drawings advantageously securely engag-
es the engagement pin 203 on both sides of the binding,
even if doing so requires independent positioning of the
engagement cams 317.

[0100] In the illustrative embodiments shown in the
drawings, the baseplate sidewalls 307 include a slot 366
(Fig. 15) that enables the pin 351 (Fig. 21) that intercon-
nects the lever 311 and the L-shaped link 345 to move
through the required range of motion as the lever 311 is
moved between the closed and open positions. As dis-
cussed above, a similar slot or opening 357 (Fig. 21)
can also be provided in the sidewall 307 to accommo-
date the nub 355 at the toe end of the L-shaped link 345.
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In the illustrative embodiment shown, a cover plate 367
is provided and includes the slot 357 on its interior sur-
face. The sidewall 307 of the baseplate can simply be
cut away in this area to enable access between the nub
355 and the slot 357. However, it should be appreciated
that this aspect of the locking mechanism can be imple-
mented in numerous other ways. For example, the lever
311 can simply be provided in an opening between the
inner and outer sidewalls 307a and 307b of the base-
plate, such that the slot 366 in the outer sidewall 307b
would not be necessary. In addition, the slot 357 for re-
ceiving the nub 355 can be provided directly in the side-
wall 307 of the baseplate. A cover can optionally be pro-
vided to overlie the slot, or the slot can be left exposed
to the side of the binding. The present invention is not
limited to any particular implementation in this regard.
[0101] As shown in Figs. 20 and 22, the engagement
pin 203 is constrained in the locked position not only by
the engagement cam 317, but also by the rear surface
371 of the guide 313, and a rear retaining tab 373 ex-
tending upwardly from the bottom surface 337 of the
baseplate. As shown in Figs. 20 and 22, when in the
fully locked position, a space 375 is provided between
the bottom of the engagement pin 203 and the bottom
of the channel that receives it. This space is advanta-
geous in that if the rider lands a jump or a compression
force is otherwise applied in the heel area of the boot,
the engagement pin 203 can be forced deeper into the
channel 375 as the sole of the boot compresses. There-
fore, the engagement pin 203 will not dig into the heel
of the rider and create an uncomfortable pressure point.
The scalloped surface 319 of the cam 317 is arranged
to rotate further in the clockwise direction of Fig. 20 if
the engagement pin 203 drops into the channel 375, but
will not further tighten down the engagement of the en-
gagement pin 203.

[0102] As with the embodiment of Figs. 3-14 de-
scribed above, it should be appreciated that some
mechanism should be provided for limiting the rotation
of the engagement cams 317 and the lever 311 once
the binding is in fully closed position. This can be ac-
complished in any number of ways, and the present in-
vention is not limited to any particular implementation.
For example, a stop can be provided on the outside of
the binding housing 307a to limit the rotation of the lever
311, on the inside of the housing 307b to limit the rotation
of the engagement cams 317 or the apostrophe-shaped
cams 347, or a stop can be provided to directly limit the
rotation of the shaft 325. In one embodiment of the in-
vention, the rotation stop is provided by engagement be-
tween the shaft of the spring ball plunger 329 and the
slot 348 in the apostrophe shaped cam 347 thatreceives
the plunger 329.

[0103] The illustrative embodiment of the present in-
vention shown in Fig. 15 also includes an alternate
strapless forward engagement system for holding down
the toe-end of the boot. In the embodiment of the inven-
tion shown in the figures, the strapless forward engage-
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ment system is disposed forward of the arch area of the
boot 217, and underlies a toe area of the boot 217. As
shown in Fig. 15, the shank 227 includes a forward sec-
tion 401 that is reinforced by a plurality of ribs 403 to
receive a hook 405 for engagement with a correspond-
ing engagement mechanism 407 mounted on the base-
plate 305. The hook 405 can be mounted to the shank
227 in any of a number of ways, including through the
use of a pair of screws 409 and nuts 410 as shown in
Figs. 15 and 25.

[0104] The illustrative toe hook and active locking
mechanism of Fig. 15 is shown in greater detail in Figs.
24-31. This arrangement achieves the primary design
objectives of being easy to step into and out of. As is
described in greater detail below, the toe engagement
mechanism can be stepped into by simply stepping the
toe portion of the boot straight down into the engage-
ment mechanism on the binding. This stepping in auto-
matically (i.e., without requiring that the rider manipulate
a lever or take any action other than stepping the boot
into the binding) causes the active locking mechanism
to move between an open position and a closed position
wherein the active locking mechanism automatically en-
gages the toe hook. After the mechanism is engaged,
no amount of lifting force generated on the toe end of
the boot will result in disengagement. However, when
the rider desires to step out of the binding, all that is
required is that the rider first lift the heel of the boot out
of engagement with the rear engagement mechanism,
and then simply roll the boot forward and lift the toe end
out of engagement with the locking mechanism. This
stepping out action automatically (i.e., without requiring
that the rider manipulate a lever or take any action other
than stepping the boot out of the binding) causes the
active locking mechanism to move from the closed po-
sition to the open position wherein the active locking
mechanism automatically disengages the toe hook.
Thus, this toe locking mechanism is advantageous in
that it is easy to get into and out of and does not require
that alever or any actuation mechanism be manipulated
to lock or release the mechanism.

[0105] As shown in Fig. 25, the outer sole 225 of the
boot is provided with a recess 411 to expose the toe
hook 405. It should be appreciated that the recess can
be any shape. The recess 411 can be confined solely to
the area of the boot surrounding the toe hook 405, and
need not extend to the outer surface of the outer sole
225 either on the lateral sides of the boot or toward the
front of the boot. However, the present invention is not
limited in this respect, as the recess 411 can have any
geometry that exposes the toe hook 405. The toe hook
forms a cleat that extends downwardly from a base 421
(Fig. 24) mounted to the sole of the boot. As used herein,
the reference to a base is intended to merely indicate a
portion of the cleat that is mounted to the sole of the
boot (or the binding if the locking mechanism is reversed
as discussed below), and is not limited to any particular
mounting structure. The cleat portion of the toe hook 405
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is wedge-shaped and includes a pair of camming sec-
tions 413 that taper along the medial and lateral sides
of the cleat from a wider base-end (i.e., top in Fig. 30)
portion 418 to a narrower free-end (i.e., bottom in Fig.
30) portion 415.

[0106] The locking mechanism on the baseplate 305
includes a pair of spaced apart loops 417, biased for
movement toward each other, that are respectively
adapted to engage with the two lateral sides of the toe
hook 405. As shown in Fig. 25, the toe hook 405 is en-
gaged with the locking mechanism 407 by the rider sim-
ply stepping down into the binding with the toe hook 405
aligned with the locking mechanism 407. The wider
base-end portion 418 of the cleat portion of the toe hook
405 is wider than the spacing between the biased loops
417, while the narrower free-end portion 415 is narrower
than this spacing. Thus, as the toe hook 405 is brought
down into engagement with the locking mechanism, the
cammed surfaces 413 automatically spread the biased
loops 417 apart in the direction shown by the arrows B
in Fig. 25. As shown in Fig. 25, the toe hook 405 includes
a pair of upwardly facing shelves or hook portions 419
on each lateral side thereof. Once the toe hook is ad-
vanced sufficiently down into engagement with the lock-
ing mechanism so that biased loops clear the top of the
hooks 419, the biased loops move inwardly to capture
the hook portions 419 as shown in Fig. 26, thereby lock-
ing the toe portion of the boot to the baseplate 305. In
this respect, as shown in Fig. 25, hook portions 419 are
curved toward the base 421 (upwardly in Fig. 30) at the
outer side edges. Therefore, a lifting force generated on
the toe hook 405 actually acts to seat the biased loops
417 deeper into the hook portions 419, rather than act-
ing to cause a release of the locking mechanism.
[0107] The toe hook 405 is provided with a geometry
that facilitates disengagement with the locking mecha-
nism 407 by the rider simply lifting the heel of the boot
away from the surface of the baseplate 305. This geom-
etry is shown in Figs. 28-31. The toe hook extends
downwardly from a base 421 (Fig. 24) to a lowest tip
415. A cleat portion of the toe hook 405 tapers from its
toe edge 425 to the bottom tip 415. The cleat further
tapers from its heel edge 427 to the tip 415, giving the
cleat awedge or V-shaped appearance in the cross-sec-
tional view shown in Fig. 28. Finally, the cleat also tapers
from a greatest width at its toe edge 425 to a thinnest
width at its heel edge 427 as best shown in Fig. 31.
[0108] As a result of the tapering in the width of the
cleat from its front 425 to its rear 427, disengagement
of the toe hook 405 from the locking mechanism is easily
achieved by the rider simply lifting the heel edge of the
boot and rolling the foot forward in the direction of arrow
C as shown in Fig. 29. The rear edge 427 of the cleat
has a width that is less than the spacing between the
biased loops 417 when they are in the locked position
shown in Fig. 26, whereas the front edge 425 of the cleat
has a greater width than the biased loops when in this
locked position. Thus, when the heel of the boot is lifted
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as shown in Fig. 29, the rearward portion of the tapered
side edges 429 of the cleat wedge between the biased
loops 417. As the heel of the boot is continually lifted
and rolled forward, the tapered sides 429 of the cleat
wedge the biased loops 417 apart, enabling the hook
portions 419 (Fig. 26) of the toe hook to be disengaged
from the biased loops as shown in Fig. 30.

[0109] Three characteristics of the toe hook 405 and
latching mechanism 407 contribute to the mechanism
resisting release as a result of lifting forces generated
on the toe section of the boot during riding, while facili-
tating easy release by lifting the heel of the boot. First,
the above-described geometry of the hook portions 419
that act to seat the biased loops 417 deeper in response
to a lifting force. Second, as shown in Fig. 31, the cleat
portion of the toe hook 405 is wedged facing the back
of the boot, but not the front, so that the above-described
wedging action would not take place in response to a
lifting force generated at the toe end of the boot. Third,
the front edge 425 of the cleat terminates at the widest
point of the wedging surfaces 429, thereby facilitating
full release of the hook portions 419 from the biased
loops 417 that have been spread apart by the wedged
surfaces 429. Fourth, and perhaps most importantly,
since the heel end of the boot will be locked into engage-
ment with the rear latching mechanism of the binding
while riding, it will not be possible for the boot sole to
achieve anything approaching the angle shown in Fig.
29 while pivoting back on the heel end of the boot.
Therefore, although not desirable, the cleat could po-
tentially be provided with a taper also extending to the
forward section of the boot and still resist release upon
a lifting force at the toe end. In this respect, although
some wedging action might begin in response to a lifting
force at the toe, the sole of the boot should not be able
to attain the angle necessary to cause separation of the
biased loops 417 and a release of the toe hook mecha-
nism.

[0110] It should be appreciated that the toe hook 405
and the biased loops 417 will be used to resist lifting
forces generated on the toe end of the boot during riding
and should be formed from materials that are sufficiently
strong to withstand these forces. These components
can be formed from any of a number of different mate-
rials, such as stainless steel or hardened steel. Alterna-
tively, the toe hook 405 could be molded from a suitable
material (e.g., glass-filled nylon, polycarbonate, TPU,
etc.).

[0111] It should further be appreciated that it is desir-
able for the toe hook 405 to not provide any pressure
point or area of discomfort for the rider when walking.
Thus, in one embodiment of the invention, the toe hook
405 is sized so that it does not protrude below the outer
boot sole.

[0112] Although the particular geometry of the illus-
trative embodiment shown in the figures provides the
advantages described above, it should be appreciated
that the present invention is not limited in this respect,
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and that other implementations are possible.

[0113] The biased loops 417 can be implemented in
any of a number of ways, and the present invention is
not limited to any particular implementation, including
the one shown in the drawings which is provided merely
for illustrative purposes. Each biased loop 417 in the il-
lustrative embodiment shown in the drawings is imple-
mented via a spring coiled at front 431 and rear 433 sec-
tions of the engagement mechanism in 407, and each
extends in the heel-to-toe direction along the binding
301(Fig. 15). The springs can be provided in a housing
435 including top and bottom sections 435t and 435b
attached by a plurality of screws 437. The entire housing
can then be attached to the baseplate 305 via an addi-
tional set of screws 439. To provide increased resist-
ance to lifting forces, the housing 435 can be formed
from a strong material, such as aluminum, stainless
steel or hardened steel. Alternatively, the components
of the engagement mechanism 407 can be attached di-
rectly to the baseplate 305, without the use of the hous-
ing 435.

[0114] It should be appreciated that during riding, lat-
eral forces may be exerted on the snowboard boot 217
that may cause the toe end to shift laterally from side-
to-side. To inhibit such lateral migration from causing an
inadvertent disengagement of the toe hook 405 from the
engagement mechanism 407, in one embodiment of the
present invention, the engagement mechanism is pro-
vided with a pair of blocks 451, one disposed outside
and adjacent each of the biased loops 417. The blocks
451 are formed of substantially rigid material and are
sufficiently strong to resist lateral movement of the toe
hook 405 after it is engaged with the biased loops 417.
The blocks 451 are spaced sufficiently far apart to ena-
ble the widest surface 425 (Fig. 31) of the toe hook to
be disposed therebetween, but are sufficiently close so
as to prevent enough lateral migration of the toe hook
405 to cause either of the hook portions 419 (Fig. 26) to
become disengaged from its corresponding biased loop
417. In addition, as shown in Fig. 25, the blocks 451 are
sized and arranged so that the biased loops 417 can
flex over and around them when spread apart by the toe
hook cleat entering or exiting the engagement mecha-
nism 407. For example, the blocks 451 have a length in
the heel-to-toe direction that is less than a length of the
biased loops 417.

[0115] It should be appreciated that the latching
mechanism 407 is not limited to using the pair of blocks
451, as the same function can be accomplished in other
ways. For example, only one biased loop 417 and ac-
companying block 451 could be provided, along with a
rigid loop on the opposing side. Furthermore, the ar-
rangements of the toe hook 405 on the boot and the en-
gagement mechanism 407 on the binding can obviously
be reversed, such that the baseplate 305 of the binding
can be provided with a toe hook such as 405, and the
snowboard boot can be provided an engagement mech-
anism such as 407.
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[0116] As discussed above, the present invention is
not limited to any particular engagement mechanism for
engaging the toe-end of the binding. A number of alter-
nate strapless engagement members will now be dis-
cussed below.

[0117] An alternate embodiment of the strapless en-
gagement member is disclosed in Fig. 32. In this em-
bodiment of the invention, the forward engagement
member 501 includes a hook portion 502 that is similar
in many respects to the hook 61 discussed in the em-
bodiment of Fig. 3, but is oriented so that it faces the
heel section of the binding. As discussed above, this
embodiment provides the advantageous feature that the
boot is firmly seated between the high-back (e.g., 67 in
Fig. 3) and the engagement member 501. However, it
should be understood that in view of the heel hoop and
high-back disposed at the heel of the binding, it may be
difficult for the rider to place the heel of the boot down
flush against the base plate 17, and then slide the boot
forward so that the mating feature disposed on the sole
can engage with the engagement member 501. In fact,
when the boot is seated back against the high-back 67,
the mating feature in the boot sole should be fully en-
gaged with the hook 502, without having to be moved
forward, as this corresponds to the position of the boot
in the binding when riding. Thus, the embodiment of the
invention disclosed in Fig. 32 provides a rear-facing en-
gagement member 501 that is biased to facilitate en-
gagement with the boot.

[0118] Asshowninthe cross-sectional view of Fig. 32,
the biased engagement member 501 is mounted to the
base plate 17 via a hinge pin 503 that is embedded in
the base plate 17 in any of a number of ways, examples
of which are discussed below. The binding includes a
spring 505 that biases the engagement member 501 for
rotation upwardly about the axis defined by hinge pin
503. Thus, when stepping into the binding, the rider an-
gles the boot in the manner shown in Fig. 33, such that
the toe portion is lower than the heel portion. The biasing
spring 505 causes the engagement member 501 to be
angled upwardly in a position that facilitates entry of the
mating feature 507 on the boot sole (which can be im-
plemented in any number of ways as discussed below)
under the hook 503. The rider can then bring the boot
heel down into engagement with the rear portion of the
binding, overcoming the force of the spring 505. As
shown in the cross-sectional view of Fig. 32, the base
plate 17 may include a recessed portion 509 underlying
the bottom portion of the engagement member 501,
such that when the rider has stepped into the binding,
a top surface 501T of the engagement member dis-
posed below the hook 502 lies flush with a top surface
17T of the base plate. In addition, the engagement
member 501 may include a stop 511 that is adapted to
engage with base plate 17 to limit rotation of the engage-
ment member 501.

[0119] As mentioned above, the biased engagement
member 501 can be mounted to the base plate for rota-
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tion in any of a number of ways. The present invention
is not limited to any particular implementation. For ex-
ample, the hinge pin 503 can be implemented with a riv-
et that is embedded in the base plate. Alternatively, the
hinge pin 503 can be molded into the base plate 17, and
the engagement member 501 can be provided with a
slot for allowing it to be snapped onto the hinge pin 503.
[0120] Several illustrative implementations of the
mating member on the boot for engaging with the strap-
less forward engagement member on the binding will
now be described. It should be understood that the mat-
ing member can have any of a number of configurations
and can be attached to the boot in numerous ways. The
present invention is not limited to the particular imple-
mentations discussed below, which are provided merely
for illustrative purposes.

[0121] A first illustrative embodiment for the mating
feature on the boot is shown in Figs. 34-35. Fig. 34 is a
bottom view of a boot sole 513 that includes a mating
member 515 that is disposed in an opening or recess
517 in the sole. In this embodiment of the invention, the
mating member 515 is a steel bar that is circularin cross-
section. The bar 515 can be embedded in the outer sole
525 of the boot (which may be rubber or any other suit-
able material) by disposing the bar 515 in a mold and
then injecting the material for the outer sole 525 into the
mold around the bar 515. In one embodiment of the in-
vention, the recess 517 is sized to have a width that is
approximately equal to that of the forward engagement
member 61 (Fig. 3) with which it is designed to mate,
with some slight clearance provided for an accumulation
of snow. Thus, engagement between the front engage-
ment member 61 and sidewalls 519 of the boot recess
advantageously prevents the front of the boot from shift-
ing from side-to-side when riding.

[0122] Fig. 35 is a cross-sectional view taken along
line 35-35 of Fig. 34. In the embodiment of the invention
shown in Fig. 35, a support member or shank 521 is dis-
posed in the sole of the boot above the recess 517. The
support member 521 stiffens the sole in the area above
the recess, so that the sole does not sink down into the
recess 517 under the rider's weight. The shank 521 can
be in the form of an insole extending across the entire
sole of the boot from the heel to toe. The shank can for
example, be formed from nylon at a thickness of approx-
imately 2 mm, which is not sufficiently stiff to impact the
ability of the rider to walk in the boot, but which achieves
the desired goal of preventing the sole in the area above
the recess from sinking. Alternatively, the shank can ex-
tend across the full boot sole and have a reduced thick-
ness in areas other than that above the recess 517, or
can just be provided in that area.

[0123] Although the support member 521 provides
the advantage discussed above, it is not necessary to
practice the invention. Other techniques for ensuring
that the sole does not sink down into the recess 517 can
also be employed. For example, as is discussed more
fully below, the strapless forward engagement member
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can be provided with a geometry that matches that of
the recess 517, such that the upper portion of the for-
ward engagement member can sit flush against the top
of the recess 517, thereby supporting the boot sole in
the area above the recess and preventing it from sinking
into the recess when riding. The provision of a strapless
engagement member having a geometry matching that
of the recess 517 obviously provides no support for the
recess 517 when the rider is not engaged in the binding
and is walking about. However, supportis much less crit-
ical at this time, because the forces generated on the
recess 517 when walking are not nearly as great as
those experienced when riding. Thus, the rigidity of the
thinned out outer sole region 523 in the area above the
recess should be sufficient to prevent the sole from sink-
ing into the recess when walking. In this respect, the
outer sole can be thinned in the region 523 to approxi-
mately one mm, whereas the remainder of the outer sole
525 will have a more normal thickness ranging any-
where from 2-16 mm.

[0124] An alternate embodiment of the mating feature
in the boot sole is shown in Figs. 36-37, wherein a flat
bar 527 is attached to the sole of the boot in the recess
517. As shown in the cross-sectional view of Fig. 37 (tak-
en along line 37-37 of Fig. 36), this embodiment of the
invention also employs a shank 521 in the sole of the
boot to provide the stiffening feature discussed above.
However, unlike the embodiment of Figs. 34-35, the bar
that forms the mating member 527 is not embedded in
the sole, but rather, is attached to the shank 521 via a
pair of screws and T-nuts 529. As should be appreciated
from the two embodiments described above, the mating
feature attached to the sole of the boot need not have
any particular shape. It can be a bar that is round in
cross-section, a flat strip, or any other shape that ena-
bles the mating feature to engage with a corresponding
strapless engagement member on the binding to hold
down the forward portion of the boot when riding. For
example, the mating feature need not be in the shape
of a single bar, and can include two or more hooks for
engaging with a corresponding strapless engagement
member on the binding. Alternatively, the arrangement
can be reversed so that the strapless engagement
member on the binding can be a bar, and the mating
feature on the boot can be in the form of a rear or forward
facing hook. The present invention is not limited to any
specific implementation.

[0125] Asseen from the cross-sectional views of Figs.
35 and 37, in one illustrative embodiment of the present
invention, the mating feature attached to the sole of the
boot does not extend below the outer boot sole 525, and
therefore does not impact the feel of the boot when the
rider walks. It should be appreciated that in general, the
lower the mating member extends, the easier itis for the
rider to engage with the strapless engagement member
on the binding. Thus, for the embodiments of the present
invention wherein the mating member is implemented
as ametal piece, itis desired to have the mating member
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extend just slightly above the bottom of the outer sole
525, such that the metal piece does not touch the ground
when the rider walks. However, as discussed below, the
mating member need not be formed from a metal piece,
and can alternatively be formed from any of the materi-
als discussed above as being suitable for use in forming
the strapless forward engagement member, e.g., glass
filled nylon, rubber or polyurethane. When formed from
a non-metallic material, the mating feature on the boot
sole can extend down to the point where it is flush with
the bottom surface of the outer sole, such that it extends
as low as possible to facilitate engagement with the
binding without being noticeable to the rider when walk-
ing.

[0126] An alternate arrangement of a strapless en-
gagement member for mounting to the binding and a
corresponding mating feature in the boot sole is de-
scribed making reference to Figs. 38-40. Fig. 38 is a par-
tial schematic view of the base plate 17 showing a strap-
less engagement member 531 that is in the form of a
sculpted toe hook. The toe hook 531 can be formed in-
tegrally with the base plate 17 in a single injection mold-
ing process and positioned in the same manner as the
strapless members discussed above. Alternatively, the
toe hook 531 can be formed separately from the base
plate 17 to enable adjustment in the position of the toe
hook 531 along the length of the binding, in much the
same manner as the other embodiments discussed
above.

[0127] Figs. 39-40 illustrate a boot sole 513 that in-
cludes a mating feature 533 that is adapted to engage
with the sculpted toe hook 531 of Fig. 38. In this embod-
iment of the invention, a support member 535 is dis-
posed within the outer boot sole 525 (as shown in the
cross-sectional view of Fig. 40, which is taken along line
40-40 of Fig. 39) and is not exposed by a recess in the
outer boot sole 525. Rather, the mating feature 533 in-
cludes an opening in the sole defined by a hollowed out
cavity 537, including a rear-facing mouth 539, that is
adapted to receive the sculpted toe hook 531. The sup-
port member 535 is disposed below the cavity 537 and
is adapted to support the outer sole 525 below the area
wherein it is engaged by the sculpted toe hook 531. In
addition, the boot sole may include a support member
or shank 521 to prevent the sole from sinking in the area
above the cavity 537 in much the same manner as the
embodiments described above.

[0128] It should be understood that the support mem-
ber 535 can be disposed within the outer boot sole 525
in the same manner as that described above in connec-
tion with the bar 515 in Figs. 34-35. For example, the
support member 535 can be disposed in a mold for form-
ing the outer boot sole 525 and be embedded therein
when the outer sole material 525 is injected into the mold
about the support member 535.

[0129] Inoneillustrative embodiment of the invention,
the dimensions of the cavity 537 are selected to match
those of the sculpted toe hook 531, such that when the
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toe hook is inserted into the cavity, the toe hook sub-
stantially fills the cavity, allowing some slight clearance
for an accumulation of snow. In this manner, when the
rider steps onto the binding and engages the toe hook
531 within the cavity 537, the toe hook supports the up-
per surface of the cavity to prevent it from sinking under
the weight of the rider. Thus, in this embodiment of the
invention, the shank 521 can optionally be eliminated.
[0130] Figs. 43-44 illustrate an alternate embodiment
of a boot sole mating feature 541 for engagement with
a toe hook such as hook 531 shown in Fig. 38. The mat-
ing feature 541 is disposed within a recess 543 disposed
in the boot sole 513, so that the mating feature 541 does
not extend below the bottom of the boot sole 513, and
therefore, does not impact the feel of the boot when the
rider walks. The mating feature 541 is attached to the
bottom of the boot sole via a fastener, such as a screw
545 that passes through an opening 546 in the mating
feature and is received in a T-nut (not shown) in the boot
sole. The mating feature 541 also includes a pair of tabs
547 that are adapted to be received in recessed portions
(not shown) in the boot sole recess 543. The tabs 547
serve to prevent the mating feature 541 from rotating
about the screw 545 during riding.

[0131] The mating feature 541 has a recessed top
surface 549 that, when the mating feature 541 is at-
tached to the boot sole recess 543, defines a cavity be-
tween the recessed surface 549 and a portion of the sole
that defines the boot sole recess 543. The cavity has an
opening 551 and is configured to receive a toe hook
(such as the hook 531 shown in Fig. 38) in much the
same manner as the cavity 537 (Figs. 39-40) described
above.

[0132] The mating feature 541 shown in Figs. 43-44
is advantageous in that it is detachable from the boot
sole 513. Although attached to the boot sole via a single
screw 545 in the embodiment shown in the figures, it
should be understood that the invention is not limited in
this respect. The detachable mating feature 541 can al-
ternatively be attached to the boot sole with multiple
screws, or with any of a number of other types of fas-
teners.

[0133] Itshould be understood that in addition to hold-
ing down the front portion of the boot, the toe strap in
conventional strap bindings also provides downward
pressure on the toes of the rider, providing a feel that
many riders have become accustomed to. Thus, in one
embodiment of the present invention, some mechanism
is provided for providing comparable toe pressure in
conjunction with the bindings of the present invention,
which eliminate the use of the toe strap. This mecha-
nism can, for example, include a boot that employs a
dual lace system, with one set of laces controlling the
manner in which the boot is tightened above the toe ar-
ea, and the other set of laces controlling the tightening
of the remainder of the boot. In this manner, the rider
can tighten down the lacing in the toe area more than
the remainder of the boot, to provide the desired toe
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pressure. Alternatively, a buckle and strap can be pro-
vided along the boot overlying the toe area, and can be
used to tighten down the boot over the toes, thereby pro-
viding the desired toe pressure. It should be understood
that the present invention is not limited to either of these
particular implementations, or even to the providing of
some mechanism to increase toe pressure.

[0134] As should be appreciated from the foregoing,
the various illustrative embodiments of the boot in ac-
cordance with the present invention do not employ a
large metal plate that is attached to the boot sole as in
many conventional strapless bindings, and are as com-
fortable to walk in as traditional boots employed with
strap bindings. In this respect, the above-described
boots in accordance with the present invention can be
used not only with a binding having a strapless forward
engagement member or engagement interface in ac-
cordance with the present invention, but can also be
used in conjunction with a conventional strap binding.
[0135] In accordance with one illustrative embodi-
ment of the invention shown in Fig. 41, the boot includes
a plug 553 that covers the boot recess and binding mat-
ing feature (e.g., recess 517 and rod 515 in the embod-
iment of Figs. 34-35), so that those features of the boot
are not exposed to snow, dirt, and the like when the boot
is to be employed with a strap binding. In the illustrative
example shown in Fig. 41, the plug 553 is shown in con-
nection with a boot of the type shown in Figs. 34-35, with
the rod 515 being shown in phantom as it is covered by
the plug 553. It should be understood that any of the
other embodiments of a boot in accordance with the
present invention can also include a plug such as 553.
[0136] The plug 553 can be formed from the same
material (e.g., rubber) as the outer sole of the boot, and
can be formed integrally therewith. The border 555 of
the plug 553 can be provided with a reduced thickness,
thereby facilitating removal of the plug when the rider
desires to expose the mating member (e.g., the rod 515
in Fig. 34) for use with a binding having a strapless en-
gagement member in accordance with the present in-
vention. The border 555 is provided with a thickness (e.
g., 0.5-1mm) that is relatively thin in comparison to the
portion of the outer sole 525 that surrounds the border
and the remainder of the patch 553. Thus, the border
555 will tear relatively easily so that the rider can remove
the patch 553 by simply grasping it with a pair of pliers
and pulling to separate the patch along the border 555,
or by carefully using a knife or other sharp instrument to
cut the patch at the border. The patch 553 can be pro-
vided with a visual indicator identifying the border 555
to facilitate removal of the patch.

[0137] In contrast with the embodiment of Fig. 41,
wherein the boot is provided with the mating feature (e.
g., 515) underlying the patch, in another illustrative em-
bodiment of the invention shown in Fig. 42, the mating
feature is not disposed under the patch 553. Rather, re-
moval of the patch 553 reveals a mounting feature that
is adapted to mount the mating feature within the boot
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recess. In the illustrative example shown in Fig. 42, the
mounting feature includes a pair of T-nuts 529 as dis-
cussed above in connection with the embodiment of Fig.
37. Thus, when the plug 553 is removed, the rider can
insert the mating member (e.g., the bar 527 in the em-
bodiment of Figs. 36-37) into the boot recess, and attach
the mating member to the exposed mounting feature.
For example, the bar 527 can be attached to the T-nuts
529 with a pair of screws in the manner described above
in connection with Figs. 36-37. Thus, when the boot
shown in Fig. 42 is used in connection with a strap bind-
ing, the boot advantageously does not have the mating
member attached thereto. Rather, it is only after the rider
decides to employ the boot with a binding including a
strapless engagement member that the patch 553 is re-
moved, and the mating member is attached to the boot
sole.

[0138] It should be understood that the particular
mounting features 529 shown in the illustrative embod-
iment of Fig. 42 are provided merely for illustrative pur-
poses. Other arrangements are possible. For example
asingle T-nut 529 can be employed, as well as any other
mounting feature compatible with a similar or different
type of mating feature. In this respect, the rider can use
a single pair of boots to adapt with a strap binding and
with multiple types of bindings having different strapless
engagement members by switching between different
mating features to be compatible with the different types
of strapless engagement members.

[0139] In the embodiment of the invention shown in
Fig. 42, the mounting features 529 are arranged to ac-
commodate the mounting of the mating feature in a sin-
gle position. However, it should be appreciated that the
boot can be provided with multiple mounting features
that are arranged to mount the mating feature in two or
more spaced locations, thereby providing the rider with
some control over the precise positioning of the mating
feature.

[0140] Inthe embodiments described above, itis con-
templated that the patch 553 would be disposable, and
not reattachable to the boot sole, such that once the rid-
er decides to switch from a boot having a conventional
sole for operation with a strap binding to one that is
adapted to mate with a binding including a strapless en-
gagement member, the patch would not be reattached.
However, in another embodiment of the invention, it is
contemplated that the patch 553 be reattachable to the
boot sole after its removal. This can be done in any
number of ways. For example, the patch can include a
pair of screw holes adapted to receive screws for en-
gagement into the mounting feature in the sole that re-
ceives the binding engagement member (e.g., T-nuts
529 shown in Fig. 42) to releasably engage the patch to
the boot sole. Alternatively, the inner surface of the
patch can include a pair of protrusions that are sized to
fit within the T-nuts 529, such that the patch can be
press-fitted into engagement therewith. In addition, the
boot sole can be provided with a dedicated mounting
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feature, separate from that employed to mount the bind-
ing mating feature, to mount the reattachable patch to
the sole. Thus, a reattachable patch can be used to cov-
er not only the opening in the sole of the boot, but also
the binding mating feature mounted therein. These par-
ticular implementations are provided merely for illustra-
tive purposes, and it should be understood that the
presentinvention is not limited to these or any other par-
ticular implementation of a reattachable patch.

[0141] An alternate embodiment of the strapless en-
gagement member is disclosed in Figs. 45-46. In this
embodiment of the invention, the strapless engagement
member 571 includes a hook portion 573 that is similar
in many respects to the hook embodiments of the inven-
tion discussed above. However, in the embodiment of
the invention shown in Figs. 45-46, the engagement
member 571 is active (i.e., has a movable portion), so
that the opening 575 between the hook portion 573 and
a top surface 17T of the base plate 17 can be altered
from a larger opening size when the strapless engage-
ment member is in the open position shown in Fig. 45,
to a smaller size when the engagement member 571 is
in the closed position shown in Fig. 46. Thus, the strap-
less engagement member 571 has an open position
wherein it is relatively easy for the rider to engage and
disengage, and a closed position wherein the hook por-
tion 573 snugly engages the boot mating feature 576
(which can be implemented in any of a number of ways
as discussed above) to tightly hold down the boot when
riding.

[0142] The active strapless engagement member 571
can be implemented in any of a number of ways, and
the present invention is not limited to the particular im-
plementation shown in Figs. 45-46, which is provided
merely for illustrative purposes. In the particular imple-
mentation shown in the figures, the strapless engage-
ment member 571 is biased upwardly via a biasing ele-
ment (e.g., a spring) 577. A cam 579 is mounted to the
baseplate 17 for rotation about a pivot axis defined by
a rod 581 extending across the baseplate 17. A lever
583 is attached to one end of the rod 581 and can be
used by the rider to rotate the shaft 581, and conse-
quently the cam 579 attached thereto. When the lever
is rotated downwardly from the open position shown in
Fig. 45 to the closed position shown in Fig. 46, the en-
gagement between the cam 579 and the engagement
member 571 causes the hook portion 573 to be pulled
downwardly to the position shown in Fig. 46, wherein
the boot mating feature 576 is tightly held between the
hook portion 573 and the top surface 17T of the base-
plate. To open the strapless engagement member at the
end of a ride, the lever 583 is simply rotated in the re-
verse direction to the position shown in Fig. 45.

[0143] As mentioned above, the concept of the
presentinvention related to the active strapless engage-
ment member for actively engaging the boot mating fea-
ture is not limited to the particularimplementation shown
in the figures, as numerous other implementations are
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possible. All that is necessary is that some portion of the
strapless engagement member be moveable between
an open position that facilitates engagement with the
boot mating feature, and a closed position wherein the
boot mating feature is firmly held down.

[0144] Although the particular mating features of the
boot and the patch disclosed for use therewith have
been described above for use in connection with the
types of bindings disclosed in this application, it should
be understood that these aspects of the present inven-
tion are also not so limited, and that these features of
the present invention can be employed with other types
of bindings.

[0145] As mentioned above, the strapless forward en-
gagement member in accordance with the present in-
vention can be implemented in any number of ways. Al-
though the illustrative embodiments of the invention
shown in the drawings each employs a strapless en-
gagement member in the form of a hook, the present
invention is not limited to these or any other particular
implementations. Any arrangement that enables the
boot to be held down while still experiencing lateral foot
roll can be employed, including arrangements that do
not employ a hook on either the boot or binding.
[0146] As discussed above, some embodiments of
the present invention are directed to a binding system
including a rear engagement mechanism for holding
down the heel of the snowboard boot, and an active for-
ward engagement mechanism for holding down the toe
end of the boot. Each of the rear and forward engage-
ment mechanisms may include a lever to move the en-
gagement mechanism between its open and closed po-
sitions. In accordance with one illustrative embodiment
ofthe presentinvention, a binding is provided with active
rear and forward engagement mechanisms that are
linked to a single lever for manipulating both engage-
ment mechanisms.

[0147] The above-described aspects of the present
invention relating to step-in snowboard bindings are ad-
vantageous because they provide for convenient entry
into and exit from the binding. However, in one embod-
iment of the present invention, any of the above-de-
scribed step-in bindings can also be provided with ap-
ertures (e.g., in the sidewalls of the baseplate) similar
to those provided in conventional tray bindings to enable
one or more straps to be mounted to the binding so that
the binding can be used in the same manner as a tray
binding. For example, the binding 301 of Fig. 15 can be
employed without the interface 201, such that the rear
latching mechanism would not be employed to hold
down the heel of the boot. Rather, an ankle strap could
be mounted to the sidewall 307 to serve this purpose.
Similar, engagement mechanism 407 could be replaced
by a toe strap. This feature of the present invention pro-
vides the rider with the option of converting the binding
301 into a tray binding. It should be appreciated that this
aspect of the present invention is not limited to use with
the bindings described herein, and can be employed
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with any step-in or other binding that does not employ
straps to engage the boot to the binding.

[0148] It should be appreciated that different aspects
of the present invention are directed to all aspects of a
snowboard boot and binding system, including aspects
directed to a unique step-in binding, unique boot config-
urations, a unique interface system for interfacing a
snowboard boot to a binding, aspects relating to a rear
binding latching mechanism, and aspects relating to nu-
merous strapless forward engagement systems for en-
gaging a snowboard boot to a binding or interface. Al-
though numerous of these aspects of the present inven-
tion are advantageously employed together in accord-
ance with the illustrative embodiments of the invention
shown in the drawings, the present invention is not lim-
ited in this respect, as each of these aspects of the
present invention can also be employed separately. For
example, the binding aspects of the present invention
can be employed to directly engage a snowboard boot,
rather than engaging a snowboard boot through the use
of a separate interface, and can be employed separate-
ly. For example, any of the rear latching aspects of the
present invention can be employed with any of the for-
ward latching aspects of the invention, or any other for-
ward latching mechanism. Likewise, any of the forward
latching aspects of the invention can be employed with
any type of rear latching mechansim, including some not
disclosed herein. Similarly, the interface aspects of the
present invention can be employed with numerous
types of bindings, and are not limited to use with the
illustrative embodiments disclosed herein.

[0149] Having just described several illustrative em-
bodiments of the invention, various alterations, modifi-
cations and improvements will readily occur to those
skilled in the art. Such alterations, modifications and im-
provements are intended to be in the spirit and scope of
the invention. Accordingly, the foregoing description is
by way of example only and is not intended as limiting.
The invention is limited only as defined in the following
claims and the equivalence thereto.

Claims

1. A snowboard binding (53, 301) to mount a snow-
board boot (7, 217) to a snowboard (21), the snow-
board binding comprising:

a base (75) having a toe end and a heel end;

at least one strapless engagement member
movably supported by the base to secure the
snowboard boot to the snowboard, the at least
one strapless engagement member being mov-
able between a plurality of locking positions on
the base to secure the snowboard boot to the
snowboard in a plurality of positions to accom-
modate varying thicknesses of snow accumu-
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lated between the snowboard boot and the
snowboard; and

a guide (103, 313), supported by the base, that
is adapted to guide the snowboard boot back
toward the heel end of the base when the snow-
board boot is stepped into the binding.

The snowboard binding of claim 1, further including
a high back (67), supported at the heel end of the
base.

The snowboard binding of claim 2, wherein the
guide is adapted to guide the snowboard boot back
into engagement with the high back when the snow-
board boot is stepped into the binding.

The snowboard binding of claim 3, wherein the
guide includes means for guiding the snowboard
boot back into engagement with the high back when
the snowboard boot steps into the binding.

The snowboard binding of claim 1, wherein the
snowboard boot has at least one pin (73, 203) ex-
tending from medial and lateral sides thereof, and
wherein the guide includes an inclined surface that
is adapted to slidably receive the at least one pin to
guide the at least one pin rearwardly when the
snowboard boot steps into the binding.

The snowboard binding of claim 5, wherein the at
least one strapless engagement member includes
at least one engagement cam (97, 317), rotatably
mounted to the base, that is adapted to releasably
engage the at least one pin.

The snowboard binding of claim 6, wherein the in-
clined surface is adapted to guide the at least one
pin along a rearwardly extending path when the
snowboard boot steps into the binding, and wherein
the at least one engagement cam is biased to a
closed position, corresponding to the locking posi-
tions, the closed position intersecting the rearward-
ly extending path.

The snowboard binding of claim 7, wherein the at
least one engagement cam includes a trigger sur-
face (98) that is adapted to be stepped upon by the
at least one engagement pin when the snowboard
boot is stepped into the snowboard binding, and
wherein the at least one engagement cam is rotat-
ably mounted to the base so that the at least one
engagement cam is rotatable to an open position
wherein the trigger surface clears the path to enable
the at least one engagement pin to drop below the
at least one engagement cam.

The snowboard binding of claim 8, further including
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atleast one lever (117, 311) that is adapted to move
the at least one engagement cam from a closed po-
sition to the open position.

The snowboard binding of claim 9, further including
a cocking mechanism (329, 331) that is adapted to
maintain the at least one engagement cam in the
open position upon release of the at least one lever.

The snowboard binding of claim 10, wherein the at
least one engagement cam further includes a sec-
ond surface (119, 333) that is adapted to intersect
the path when the at least one engagement cam is
in the open position, so that when the snowboard
boot is stepped out of the snowboard binding, the
at least one engagement pin contacts the second
surface to cause the at least one engagement cam
to rotate back to the closed position.

The snowboard binding of claim 9, further including
means for maintaining the at least one engagement
cam in the open position upon release of the at least
one lever.

The snowboard binding of claim 2, or any one of
claims 3 - 12 as dependent on claim 2, wherein the
binding includes a heel hoop and wherein the high
back is supported by the heel hoop.

The snowboard binding of any one of the preceding
claims, wherein the heel hoop is hinged for rotation
forward into a non-use position.

The snowboard binding of claim 14, wherein the
base includes a baseplate that is adapted to be
mounted substantially parallel to the snowboard,
and wherein the high back is mounted to the heel
hoop for rotation about an axis that is substantially
normal to the baseplate.

The snowboard binding of claim 12, further includ-
ing means for automatically moving the at least one
engagement cam from the open position to the
closed position upon the snowboard boot stepping
out of the binding.

The snowboard binding of any one of claims 13 to
16, wherein the heel hoop is hinged for rotation rel-
ative to the baseplate about a first axis and the high
back is mounted to the heel hoop for rotation about
a second axis that is different than the first axis.

The snowboard binding of claim 17, as dependent
on claim 15, wherein the second axis is substantial-
ly normal to the baseplate.

The snowboard binding of any one of claims 1 to 4,
the snowboard boot including at least one pin ex-
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tending from medial and lateral sides thereof, the
base having medial and lateral sides, wherein the
at least one strapless engagement member in-
cludes:

a pair of engagement cams each mounted to
one of the medial and lateral sides of the base
for rotation between a closed position, corre-
sponding to the locking positions, to engage the
at least one pin in a seated disposition and an
open position to release the at least one pin
from the seated disposition; and wherein the
snowboard binding further comprises:

at least one lever that is adapted to move
the pair of engagement cams from the
closed position to the open position; and
a cocking mechanism that is adapted to
maintain the pair of engagement cams in
the open position upon release of the at
least one lever;

and wherein the lever and cocking mecha-
nism so function while the pin remains in its seated
disposition.

The snowboard binding of claim 19, wherein the at
least one pin assumes a first position in the binding
after the boot has stepped into the binding and each
of the pair of engagement cams has assumed the
closed position, and wherein the binding is con-
structed and arranged so that the at least one pin
can be maintained in the first position as the pair of
engagement cams are moved from the closed po-
sition to the open position.

The snowboard binding of claim 19, further includ-
ing means for automatically moving each of the pair
of engagement cams from the open position to the
closed position upon the snowboard boot stepping
out of the binding.

The snowboard binding of claim 21, wherein the
pair of engagement cams each further includes a
surface that is adapted to intersect the path when
the pair of engagement cams is in the open position,
so that when the snowboard boot steps out of the
snowboard binding, the at least one engagement
pin contacts the surface to cause the pair of en-
gagement cams to rotate back to closed position.

The snowboard binding of any one of the preceding
claims, wherein the at least one strapless engage-
ment member is rotatably supported by the base
about a pivot point, to secure the snowboard boot
to the snowboard, the at least one strapless en-
gagement member including an engagement sur-
face thatis adapted to engage a mating feature sup-
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ported by the snowboard boot, the engagement sur-
face including a plurality of surface portions (109,
319) spaced from the pivot point by varying
amounts so that the engagement surface provides
a plurality of locking positions for the mating feature
relative to the pivot point for the at least one strap-
less engagement member.

A snowboard boot and the snowboard binding of
claim 1 to mount the snowboard boot to a snow-
board, the snowboard boot having at least one mat-
ing feature supported thereon, wherein the

at least one strapless engagement member is
mounted to the base for movement between a
closed position, corresponding to the locking posi-
tions, to engage the at least one mating feature and
an open position to release the at least one mating
feature; and wherein the snowboard binding further
comprises

at least one lever that is adapted to move the
at least one strapless engagement member from
the closed position to the open position; and

a cocking mechanism that is adapted to main-
tain the at least one strapless engagement member
in a cocked open position upon release of the at
least one lever, the cocking mechanism being re-
sponsive to the snowboard boot being stepped out
of the binding to release the at least one strapless
engagement member from the cocked open posi-
tion.
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