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STEP-IN SNOWBOARD BINDING

BACK UND OF THE INVENTION
1. Fi the Inventio
The present invention relates to a snowboard binding for interfacing a boot to a

snowboard.

2. Discussion of the Related Art

Most conventional binding systems for soft snowboard boots suffer from a disadvantage
in that they are not "step-in" systems that can be automatically actuated by the rider simply
stepping into the binding. These bindings typically include a rigid high back piece into 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 to release the boot when getting on the chair lift, and must re-buckle each strap before
the next run.

Other soft boot bindings have been developed that do not employ straps, but use rigid
engagement members to releasably engage the boot to the binding. These systems typically
include a handle or lever that must be actuated to move the engagement members into and out of
engagement with the snowboard boot, and therefore, are not step-in systems that are
automatically actuated by the rider simply stepping into the binding. The requirement that the
handle or lever be mechanically actuated to lock the boot into the binding is disadvantageous
because it makes it less convenient and more time consuming to engage the rider’s boots to the
snowboard each time the rider completes a run.

A further disadvantage of conventional bindings that employ rigid engagement members
and an actuation handle or lever is that they generally employ a large spring that biases the
binding to hold it in the closed position. Thus, to open the binding, the rider must exert
substantial force on the handle or lever, making the binding difficult to use.

In view of the foregoing, it is an object of the present invention to provide an improved

step-in binding for mounting a boot to a snowboard.
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In one illustrative embodiment of the invention, a snowboard binding is provided for
securing a boot to a snowboard. The binding comprises a base, a first engagement member that
is supported by the base and adapted to engage a first lateral side of the boot, and a second
engagement member, pivotally mounted to the base, that is adapted to engage a second lateral
side of the boot opposite the first lateral side of the boot.

In another illustrative embodiment of the invention, the snowboard binding is provided
with a trigger that is adapted to receive the bottom of the snowboard boot and, when moved via

contact with boot, to cause the pivotal engagement member to pivot into engagement with the

snowboard boot.

E I RAWI

The invention will be better understood and appreciated from the following detailed
description of illustrative embodiments thereof, and the accompanying drawings, in which:

Fig. 1 is a perspective view of two bindings in accordance with the present invention,
each mounted on a snowboard and receiving a boot;

Fig. 2 is a rear view of a boot stepping into a binding in accordance with the present
invention.

Fig. 3 is a partial rear view of one illustrative embodiment of the binding of Fig. 2, in
which the binding cover is removed to illustrate the locking components of the binding;

Fig. 4 is a partial rear view of the boot and binding of Fig. 3 in which the boot has
partially engaged the binding trigger;

Fig. 5 is a partial rear view of the boot and binding of Figs. 3-4, in which the boot has
fully engaged the binding and moved the binding to a bistable position;

Fig. 6 is a partial rear view of the boot and binding of Figs. 3-5, in which the cam has
moved into an over-center position to lock the binding in the closed position;

Fig. 7 is a partial rear view of the boot and binding of Figs. 3-6, in which the binding is in
the closed position and in which the cover and the handle are illustrated in the ready to ride
position;

Fig. 8 is the partial rear view of the boot and binding of Figs. 3-7 with the binding in the

closed position and the handle in the ready to open position;
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Fig. 9 is an exploded top view of the parts that make up the illustrative binding of Figs. 3-
8; and
Fig. 10 is a bottom view of the parts of Fig. 9.

TAILED DESCRIPTION

The present invention is directed to a method and apparatus for engaging a snowboard
boot to a snowboard. In accordance with one illustrative embodiment of the invention, a binding
is provided that is automatically closed when a rider steps into the binding. Furthermore, the
binding advantageously provides substantial locking force while requiring a small opening force.

Fig. 1 is a perspective view of a pair of snowboard boots 4 mounted to a snowboard 5 via
a pair of bindings 2 in accordance with one illustrative embodiment of the present invention.

The bindings each may include a hold down disc, discussed below, that enables the angle of the
rider's feet relative to the longitudinal axis of the snowboard to be adjusted to a position that the
rider finds most comfortable. The bindings 2 each includes a pair of engagement members for
engaging the lateral sides of the boots, and a handle 40. The binding is constructed and arranged
so that the engagement members automatically lock the boot 4 in the binding when the rider
steps into the binding, without requiring actuation of the handle 40. The handle 40 is used only
to move the binding from a locked position to an unlocked position, and can do so without
substantial force from the rider.

The binding of the present invention enables quick and easy engagement and
disengagement of the rider’s boots with the board. Before beginning a run, the rider simply steps
into the bindings 2, which causes the engagement members to automatically secure the boots 4 to
the board 5. At the completion of the run, the rider can lift the handle 40 of the rear binding to
disengage the binding and free the rear boot, thereby enabling the rider to use the rear leg to push
the snowboard along the chair lift. After the handle 40 is lifted and the rider steps out, the
binding 40 automatically assurhes the open position wherein it is prepared to receive and
automatically engage the boot. Thus, after getting off the lift, the rider can simply step into the
binding to automatically lock the boot in place, and begin the next run.

One illustrative embodiment of a binding 2 in accordance with the present invention is
shown in Figs. 2-10. The binding 2 includes a housing that includes a base plate 3 that is
mounted to the snowboard and a cover 50 that covers the binding locking mechanism. The

binding further includes a pair of engagement members 6 and 7 that are mounted to the housing.
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In the embodiment shown, engagement member 7 is fixed to baseplate 3 and engagement
member 6 is movable, and in particular pivotable, with respect thereto. The binding is adapted to
engage a snowboard boot 4 having lateral recesses 54 on either side for receiving the engagement
members 6 and 7. The lateral recesses 54 may be provided in the boot via an interface 8, as
described in co-pending U.S. patent application serial no. 08/5 84,053 which is incorporated
herein by reference, which is a single-piece molded plastic part bonded to the sole of the boot.
However, it should be understood that the invention is not limited in this respect, and that the
binding of the present invention can be used with boots that are adapted in other ways to engage
the binding.

The rider steps into the binding by first aligning the fixed engagement member 7 with the
recess 54 on the inside of the boot. As shown in Fig. 2, the engagement member 7 is arranged in
a substantially horizontal configuration that extends substantially parallel to the baseplate 3 and
the snowboard. Thus, the boot 4 is angled slightly when bringing the recess 54 into contact with
the engagement member 7. To facilitate this process, the upper surface 60 of the recess is angled
upwardly from the back of the recess to the edge of the boot, and the lower surface 56 of the
recess is angled downwardly so that the recess is widened at its outer periphery to make it easier
to insert the engagement member 7 into the recess. The lower surface 58 (Fig. 3) of the end 10
of each engagement member 6 and 7 may also be angled upwardly at the same angle that the
lower surface 56 of the recess is angled downwardly to further facilitate mating of the recess with
the engagement member. As seen in Fig. 7, the lower surface 58 of the engagement member lies
flush against the lower surface 56 of the recess when the binding is closed. Examples of angles
suitable for the recess surfaces and the engagement member include angles ranging from ten to
twenty-five degrees. However, it should be understood that the present invention is not limited
to any particular range of angles, or even to requiring that the recess and/or engagement member
be angled at all. All that is required is that the engagement member and recess have compatible
shapes that enable the rider to step into the binding and to provide sufficient engagement forces
to hold the boot in the binding.

After the recess 54 on the inside of the boot is mated with the fixed engagement member
7, the rider steps down on a trigger 20 disposed on the other side of the binding. The trigger 20 is
mechanically coupled to the movable engagement member 6 in a manner described below, such
that when the rider steps down on the trigger 20, the end 10 of member 6 is moved into

engagement with the recess 54 on the outside of the boot. In one embodiment of the invention,
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the binding includes an active locking mechanism so that after the rider steps down on the trigger
and advances it past a bistable trigger point, the locking mechanism actively brings the movable
engagement member 6 into a fully closed position wherein the binding is closed and the boot is
held between the engagement members 6 and 7. Thereafter, the binding can be opened by lifting
the handle 40 in the manner described below.

In the embodiment shown in the figures, the boot 4 is provided with a sole recess 62 that
is adapted to receive the trigger 20. This recess can be provided in the interface 8, or in any
number of other ways. The recess 62 permits the bottom of the boot to sit flat on the binding
plate 3 when the binding is fully closed, as seen in Figs. 5-8, without interference from the
trigger 20. Furthermore, the rider can use the recess 62 to align the boot with the binding to
ensure that the boot is properly positioned to receive the end 10 of the engagement member 6
when the rider steps down on the trigger. However, although the sole recess provides these
advantages, it should be understood that the invention is not limited to use with a boot that
includes such a recess. For example, the binding mechanism can be constructed so that the
trigger does not extend parallel to the binding plate in the locked position, but rather, is received
in a recess provided in the binding plate when the binding is in the locked position.

One illustrative embodiment of a locking mechanism for use in a binding in accordance
with the present invention is shown in Figs. 3-8, which are partial rear views illustrating a boot
stepping into the binding so that the binding moves from the open to the closed position. The
locking mechanism includes a rocker 12 that mechanically couples the engagement member 6 to
the trigger 20. The rocker is pivotally mounted, about an axis 18, within a binding cover 50 that
is cut away in Figs. 3-6, but shown in Figs. 7 and 8. The trigger 20 and rocker 12 can be formed
from a single molded plastic piece. In the embodiment shown, the engagement member 6 is a
metal piece that is fixedly attached to the rotatable rocker 12 by a pair of rods 14 best shown in
the exploded views of Figs. 9 and 10. The rods 14 extend through holes in the engagement
member 6 and rocker 12, and are peened over a washer (not shown) underneath the rocker. The
fixed engagement member 7 (Figs. 2 and 9-10) can be attached to the binding housing in the
same manner. Furthermore, it should be understood that the engagement members can
alternatively be attached to the binding in a number of other ways.

The rocker 12, engagement member 6 and trigger 20 are arranged so that when the
binding is in the open position, the rider can step into the binding and onto the trigger 20 without

interference from the engagement member 6. Furthermore, as the binding moves into the closed
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position, the member 6 is brought into engagement with the boot recess 54. In one embodiment
of the invention, the rocker 12, and consequently the trigger 20 and engagement member 6 that
are fixed thereto, rotates from the open to the closed position through an angle A (Figs. 3-4)
equal to approximately thirty degrees. However, it should be understood that by altering the
dimensions of the trigger 20 and engagement member 6, as well as the angle of rotation of the
rocker, a number of different configurations can be achieved. All that is required is that the
binding be arranged so that when it is in the open position, the rider can step into the binding and
onto the trigger 20 without interference from the engagement member 6, and thereby cause the
member 6 to be brought into engagement with the boot recess 54 as the boot is advanced into the
binding.

The rocker, latch plate and trigger are preferably dimensioned and configured so that the
boot, trigger and engagement member mesh together like a gear when the rider steps into the
binding. As stated above, in one embodiment of the invention, the rocker rotates through an
angle of approximately 30° between the open and closed positions, and the bottom surface of the
end of the engagement member is angled at approximately 20° to match the lower surface 56 of
the boot recess. The trigger is slightly longer than the engagement member, and in one
embodiment is approximately twenty-five mm long. The shape of the sole recess 62 (Fig. 7)on
the boot can be manipulated to control the rate at which the engagement member 6 closes as the
boot steps down on the trigger. In the embodiment shown, the upper surface of the recess is
arched from the inside of the foot to the outside, and matches a radius on the upper surface of the
trigger. In the embodiment shown, the radius for each arc is approximately fifteen mm. The arc
on the upper surface of the recess causes the engagement member to close more quickly than if
the recess was formed in a rectangular shape.

The mechanism of the binding that locks the pivotal engagement member 6 into the
closed position is now described making reference to Figs. 3-10. The locking mechanism
includes a cam 26 that is pivotally mounted within the binding cover 50, about an axis 28, in a
manner described below. The cam 26 is arranged to enable the rocker to rotate from the open to
the closed position. In the closed position, the cam engages the rocker 12 to prevent it and the
engagement member 6 fixed thereto from rotating back to the open position unless and until the
handle 40 is actuated to open the binding.

When the binding is in the open position depicted in Fig. 3, the cam 26 and rocker 12

meet at a contacting surface 36. The binding is held in the open position of F ig. 3 by a pair of
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tension springs 30 (only one of which is shown in phantom in Fig. 3) that is attached between the
rocker 12 and the cam 26, with the springs extending substantially parallel to one another and
being spaced apart about a central axis 9 (Fig. 9) of the engagement member 6. The springs are
disposed through channels in the rocker 12 and cam 26 and are mounted to rods 32 and 34
respectively disposed in rocker 12 and cam 26. The springs 30 act to pull the rods 32 and 34
toward one another, thereby causing the rocker 12 and cam 26 to each be biased for clockwise
rotation about their respective axes 18 and 28. Biasing the rocker in the clockwise direction
causes the binding to stay in the open position shown in Fig. 3, with the contact 36 between the
inwardly curved surface of the rocker and the outwardly curved surface of the cam limiting the
amount of clockwise rotation of the rocker and cam. As will be appreciated from the discussion
below concerning the manner in which the rocker 12 is mounted within the binding cover 50, the
amount of clockwise rotation of the rocker is further limited by engagement between an upper
section 35 of the rocker and an inner surface 112 (Fig. 10) that defines an opening 137 in the
binding cover.

The binding handle 40 is pivotally mounted to the cam 26 about a rod 42, which is
mounted through holes in the cam and the handle as discussed below, and provides an axis of
rotation for the handle relative to the cam. The handle is biased in the clockwise direction by a
torsion spring (not shown) wrapped around the rod 42. In the open position, a lip 164 (Fig. 9) of
the inner end 44 of the handle is received in a recess 37 (Fig. 9) in the section 35 of the rocker
12. Furthermore, the upper surface of the handle adjacent its inner end 44 contacts an inner
surface 51 (Figs. 7-9) of the binding cover, which limits clockwise rotation of the handle 40
when the binding is in the open position.

Fig. 4 illustrates the movement of the locking components as the rider steps into the
binding and onto the trigger 20. In Fig. 4, the inner surface of the trigger recess 62 of the rider’s
boot 4 has contacted and displaced the trigger 20, and consequently the rocker 12 and
engagement member 6 fixed thereto, approximately ten degrees in the counterclockwise direction
so that the angle A between the bottom of the trigger and the binding plate is approximately
twenty degrees. As stated above, the cam 26 is biased in the clockwise direction by the pair of
springs 30. Because of the contours of the outer surface of the rocker 12 and the inner surface of
the cam 26, rotation of the rocker in the counterclockwise direction permits the cam to rotate in

the clockwise direction while remaining in contact with the rocker at 48. If the rider were to lift
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the boot up away from the binding when in the position shown in F 1g. 4, the force of the tension
springs 30 would cause the binding to revert to the open position of Fig. 3.

As the trigger 20 is further depressed by the rider’s boot, the rocker 12 continues to rotate
in the counterclockwise direction, which in turn permits the cam 26 to rotate further clockwise
under the force of the tension springs 30. Fig. 5 illustrates the configuration of the binding when
the rider has completed the process of stepping into the binding and the trigger 20 is rotated fully
forward to a position wherein it is substantially parallel with the snowboard. Thus, the bottom
surface of the boot interface 8 lies flat on the binding plate 3, with the trigger 20 being received
in the recess 64. In the configuration of Fig. 5, the contact 49 between the cam 26 and the rocker
12 is unstable, in that the cam is not locked into a fixed engagement with the rocker in this
configuration. From this position, the force of the tension springs 30 automatically causes the
cam to snap into the position shown in Fig. 6, in which the binding is configured in an over-
center arrangement that locks the engagement member 6 into position in the boot recess 54 to
lock the boot into the binding.

In the fully locked position of Fig. 6, the rocker 12 and cam 26 meet at contact surface
39, wherein the outer curved surface 172 of the rocker mates with the inwardly curved surface
173 of the cam. The contact surface 39 is a linear surface that is tangent to each of the two
contacting curved surfaces 172 and 173. As will be appreciated by those skilled in the art, the
line of force generated on the rocker and cam by the linear contact surface between them extends
normally from the contact surface 39, which is tangent to the curved surfaces. Thus, when a
lifting force from the boot is generated that would tend to rotate the rocker clockwise into an
open position, the rocker translates the force along a force line F that extends between the centers
174 and 175 of the curved surfaces 172 and 173, as shown in Fig. 6. This force tends to rotate
the cam clockwise about its pivot axis 28, ensuring that the binding stays closed. Thus, once the
binding assumes the closed and over-center configuration of F ig. 6, no amount of lifting force on
the rocker will open the binding because such forces act to keep the binding closed.

As seen from the foregoing, the shapes and configurations of the rocker 12 and cam 26
ensure that the binding will remain locked, such that the tension springs 30 are not necessary to
keep the binding locked. In this regard, once the binding is locked, it would stay in this position
even if the springs were not present. Thus, the springs 30 need only provide sufficient force to

hold the binding open as discussed above in connection with Figs. 2 and 3, and to snap the cam
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into the over-center position from the unstable position of Fig. 5 when the trigger is fully
depressed.

It should be understood that the present invention is not limited to the particular
configurations of the rocker 12 and cam 26 shown in the figures, as other configurations are
possible that would achieve the same results.

As discussed above, when the binding is in the open position of Fig. 3, clockwise rotation
of the handle 40 is limited by engagement with the binding cover 50. However, as the cam 26
rotates from the open position to the over-center position of Fig. 6, the axis 42 about which the
handle 40 is mounted to the cam rotates about the cam axis 28 in a clockwise direction until the
inner end 44 of the handle clears the inner surface 51 of the binding cover 50, as best shown in
Fig. 7. As aresult, when the cam snaps to the over-center position and the end 44 of the handle
clears the cover edge 51, the handle is free to pivot clockwise about its axis 42 under the force of
the torsion spring. Clockwise rotation of the handle 40 in this closed configuration is limited by
engagement with an outer section 55 of the cam. The section 55 of the cam and the handle are
configured so that when they engage, the handle sits flush with the binding cover along the outer
surface of the binding as shown in Fig. 7. This provides a visual cue to the rider that the binding
is fully closed and in a ready to ride position. In this position, the free end 54 of the handle is
positioned quite close to the surface 52 of the snowboard (e.g., approximately one quarter inch),
thereby minimizing the risk of branches, snow or other objects getting underneath the handle and
lifting it inadvertently to release the binding while riding.

The binding cover 50 is shown in F igs. 7 and 8, with the rocker 12, cam 26 and the inner
surface 51 of the cover being shown in phantom. The inner surface 51 of the binding cover
includes a flange 53 that serves two purposes. First, the flange acts to limit rotation of the cam
26 in the clockwise direction when the binding is in the closed position. Second, the flange is
adapted to be contacted by the cam when the cam snaps into the over-center position, thereby
creating a popping sound that provides an audio indication to the rider that the binding is in the
locked and ready to ride position.

To move the binding into the open position to release the boot, the rider lifts the handle
40 to rotate it in the clockwise direction about its pivot axis 42. As discussed above, the end 54
of the handle is disposed close to the surface of the snowboard 54 when the binding is in the
closed position. Thus, to facilitate the positioning of the rider’s fingers under the end 54, the

handle includes a flange 64 that can be used to rotate the handle to a ready to open position
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shown in Fig. 8, making it easier to fit the rider’s fingers under the handle. As discussed above,
the handle includes a torsion spring that biases it in the clockwise direction so that if the rider
releases the handle when in the position of Fig. 8, the handle reverts back to the ready to ride
position of Fig. 7.

To open the binding, the rider lifts the free end 54 of the handle 40 so that the inner end
44 of the handle contacts the cam 26 at a location 61 that is disposed on the opposite side of the
cam pivot axis 28 from the axis 42 about which the handle rotates. Thus, as the handle is rotated
further in the clockwise direction, the engagement with the inner end 44 of the handle causes the
cam 26 to rotate counterclockwise about its pivot axis 28. Once the cam reaches the bistable
position of Fig. 5, the binding is no longer in an over-center position such that a light lifting force
applied on the side of the rider’s boot that engages the pivotal engagement member 6 causes the
rocker 12 to rotate clockwise into the open position of Fig. 3. Once the end of engagement
member 6 clears the recess 54, the rider can simply step out of the binding. The tension springs
30 bias the binding to keep it in the open configuration of Fig. 2, so that the binding
automatically assumes a configuration wherein it is ready to receive the rider’s boot.

As should be appreciated from the foregoing, the over-center configuration of the binding
of the present invention provides secure engagement of the rider’s boot, such that the binding
will not inadvertently open during riding. Furthermore, a relatively small amount of force is
necessary for the rider to open the binding when desired. To rotate the handle to the open
position, the rider must only overcome the relatively small force of the torsion spring that biases
the handle, and then generate sufficient force to move the cam out of the over-center position.

Figs. 9 and 10 are respectively exploded top and bottom views of the various parts that
can be used in implementing one illustrative embodiment of the binding of the present invention.
The binding cover 50 and binding plate 3 can be formed as a single molded piece of plastic that
further includes two substantially hollow posts 72 and 74 for receiving the fixed engagement
member 7. The engagement member 7 can be a metal plate that is mounted on the posts 72 and
74 via metal rods 76 and 78 that respectively pass through openings in the posts 72 and 74. The
rods can be peened over and attached via a washer disposed within recesses 80 and 82 (Fig. 10)
respectively disposed within the posts 72 and 74. It should be understood that the present
invention is not limited to any particular technique for attaching the engagement member 7 to the
binding, and that other techniques can be used such as press fitting the rods 76 and 78 within

bores in the binding housing.
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In the embodiment shown, each engagement member 6 and 7 has a pair of engagement
fingers 84 and 86 that is adapted to engage two identical recesses 54 (Fig. 7) formed on the
lateral sides of the boot. The use of two spaced apart engagement fingers on each side of the
boot is advantageous in that it strengthens the engagement between the binding and the boot,
particularly when the boot recesses are formed from plastic. However, it should be understood
that the present invention is not limited to a binding that uses dual engagement fingers.

As stated above, in one embodiment of the invention the engagement fingers 84 and 86
are angled upwardly to facilitate engagement with the downwardly angled lower recess surface
56 of the boot when the rider is stepping into the binding. However, the engagement fingers can
be formed in any number of alternate configurations to mate with compatible recesses on the
boot, and it should be understood that the present invention is not limited to the particular recess
and engagement finger configuration shown in the figures. In the embodiment shown in the
figures, the engagement members 6 and 7 are identical to reduce the number of distinct parts in
the binding by making it unnecessary to have different engagement member configurations for
engaging the inside and outside of the boot.

Binding cover 50 has a opening 88 for receiving the rocker 12. About its pivot axis 18
(Fig. 4), the rocker 12 includes ends 90 and 92 that are adapted to be slidably received in slots 94
and 96 along the inner surface of opening 88. Ends 90 and 92 have curved upper surfaces 98 and
100 for mating with corresponding curved surfaces in the slots 94 and 96 (only the curved
surface 101 of slot 94 can be seen in the figures). The radius of curvature of the surfaces 98 and
100 matches the radius of curvature of the inwardly curved surfaces 101 to permit rotation of the
rocker with respect to the binding housing through the angle A (F 1g. 3) as the binding moves
between the closed and open positions. The rocker is held in place in opening 88 by the
engagement member 6, which is mounted on the rocker via rods 14 that pass through holes (not
shown) in the engagement member and holes 108 and 110 in the rocker, and are fixed underneath
the rocker in the same manner as rods 76 and 78 of the fixed engagement member 7 discussed
above. Thus, the rocker 12 essentially hangs from the engagement member 6 via pins 104 and
106. The engagement member 6 sits atop a pair of housing surfaces 102 and 103 that are curved
to enable the bottom surface 116 of the engagement member to slide over the surfaces through
the angles of rotation achieved when the binding moves between the open and closed positions.
During assembly, the rocker 12 is placed into the housing opening 88, and then the engagement

member 6 is attached to the rocker to movably mount the rocker to the housing,
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The binding housing also includes a pair of slots 124 and 126 for receiving the cam 26.
Cam 26 includes a pair of ends 120 and 122 that are slidably received in slots 124 and 126,
respectively. Ends 120 and 122 include small diameter sections 128 and 130 that are
respectively snap fit into circular recesses (not shown) at the top of slots 124 and 126 to establish
the cam pivot axis 28 (Figs 3-8). The slots 124 and 126 have ramps 132 and 134 adapted to
slidably receive smaller diameter sections 128 and 130. The ramps are inclined toward and
terminate at a lip before the circular recesses that receive the small diameter sections. Thus, as
the cam is slid into the slots 124 and 126, the small diameter sections 128 and 130 will contact
the surface of the ramp. The binding cover is forced to spread apart slightly to accommodate the
sections 128 and 130 until they clear the ramp lips and are snap fit into the circular recesses on
the side of the slots 124 and 126.

An opening 137 in the binding cover provides the area in which the cam surface 138
(Figs. 9 and 10) contacts the rocker surface 140 throughout the range of configurations between
the open and closed positions of the binding. As stated above, tension springs 30 (Fig. 3) are
attached at one end to the rocker and at the other end to the cam. The springs are attached to the
trigger side of the rocker and pass through channels 142 and 144 in the rocker. The springs are
attached to a metal rod (not shown) that is mounted in a groove 146 in the rocker that is disposed
below the trigger and intersects both channels 142 and 144. The rod can be press fit in the
groove 146. The springs pass through the rocker channels 142 and 144 and into openings 148
and 150 in the cam 26. A bore 152 (Fig. 10) extends through the width of the cam and is adapted
to receive a rod (not shown) that intersects openings 148 and 150 and can be press fit in the bore.
The spring ends are attached to the portions of the rod exposed by the openings 148 and 150. 1t
should be understood that the above-described technique for mounting the springs between the
rocker and cam is provided merely for illustration, and that numerous other techniques are
possible.

The handle 40 is pivotally mounted to the cam 26 via a metal rod 42 (Figs. 3-6) that
defines the handle pivot axis. The rod passes through holes 154 defined in three sections 155,
156 and 158 of the handle, and through bores 163 in the cam. The section 155 of the handle is
placed between two outer sections 160 and 162 of the cam, and sections 156 and 158 are
respectively positioned outside the cam sections 160 and 162, such that the holes 154 of the three

sections of the handle align with the bores 163 in the sections 160 and 162 of the cam. A torsion



10

15

20

25

30

WO 97/45178 PCT/US97/11708
-13 -
spring (not shown) is wrapped around the rod and acts against the handle surface 166 (F ig. 10) to
bias the handle to the ready to ride position as discussed above.

In the embodiment of the invention shown in the figures, the binding plate 3 includes an
opening 170 for receiving a hold-down disc used to mount the binding to the snowboard in any
of a number of rotational orientations relative to the snowboard. Ridges 171 in the plate are
adapted to mate with corresponding ridges on the hold down disc. An example of a hold-down
disc suitable for use with the binding of the present invention is disclosed in U.S. patent no.
5,261,689, which is incorporated herein by reference. However, it should be understood that the
present invention is not limited to use with this or any other hold-down disc.

The binding of the present invention has been described above as being used to engage a
soft snowboard boot. Although well adapted to this application, it should be understood that the
present invention is not limited in this respect, and that the binding of the present invention can
be used to engage hard snowboard boots, ski boots or any of a number of other types of footwear.

The foregoing description has primarily illustrated a right foot binding. It should be
understood that the left binding can simply be a mirror image of the right binding, with the
moveable engagement member 6 and handle 40 being disposed on the outside of the foot.
Alternatively, the movable engagement member and the handle could be configured on the inside
of the binding.

As stated above, a number of the binding components (e.g., the engagement members 6
and 7) can be made from metal. The present invention is not limited to any particular type of
metals, but examples include stainless steel, carbon steel and aluminum. Similarly, the molded
plastic components can be formed from any suitable material. In one embodiment of the
invention, the molded plastic parts are formed from long fiber glass filled materials, such as
nylon, polyurethane, polycarbonate and polypropylene. Long fiber glass filled materials are
advantageous in that they maintain their impact strength at relatively cold temperatures where
other materials may become brittle. However, the present invention is not limited to use with
such materials.

Having thus described certain embodiments of the present invention, various alterations,
modifications, and improvements will readily occur to those skilled in the art. Such alterations,
modifications, and improvements are intended to be within the spirit and scope of the invention.

Accordingly, the foregoing description is by way of example only, and not intended to be
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limiting. The invention is limited only as defined in the following claims and the equivalents

thereof.
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CLAIMS
1. A snowboard binding for securing a snowboard boot to a snowboard, the binding
having an open position and a closed position, the binding comprising:
a base adapted to receive the snowboard boot;
a first engagement member, pivotally mounted to the base, adapted to engage a
first side of the snowboard boot when the binding is in the closed position; and
an over-center locking assembly that locks the binding in the closed position, the
locking assembly including;
a first locking member, pivotally mounted to the base, that supports the
first engagement member and mounts the first engagement member to the base; and
a second locking member, mounted to the base for movement between an
open configuration and a closed configuration respectively corresponding to the open and
closed positions of the binding, the second locking member being arranged to engage the
first locking member when the second locking member is in its closed configuration, the
first and second locking members being constructed and arranged so that when the
binding is in the closed position, a lifting force generated by the boot on the first
engagement member acts to maintain the second locking member in the closed

configuration.

2. The snowboard binding of claim 1, wherein the first locking member moves
between an open configuration corresponding to the binding being in the open position and a
closed configuration corresponding to the binding being in the closed position, and wherein the
second locking member is constructed and arranged to prevent the first locking member from
moving into its open configuration when the second locking member is in its closed

configuration.

3. The snowboard binding of claim 2, wherein the first locking member is a rocker
pivotally mounted to the base about a first pivot axis, and wherein the second locking member is

a cam pivotally mounted to the base about a second pivot axis.
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4, The snowboard binding of claim 2, wherein:

the first locking member is arranged to rotate in a first direction about a first pivot
axis as the first locking member moves from its open configuration to its closed configuration;
and

the second locking member is arranged to rotate in a second direction about a
second pivot axis as the second locking member moves from its open configuration to its closed

configuration, the second direction being opposite the first direction.

5. The snowboard binding of claim 2, wherein the second locking member is
positioned in its open configuration when the binding is in the open position, and wherein the

second locking member engages the first locking member when each is in its open configuration.

6. The snowboard binding of claim 5, wherein the first and second locking members
are arranged to maintain continuous contact as each moves between its open and closed

configurations.

7. The snowboard binding of claim 1, wherein the first and second locking members
are separately mounted to the base, such that the first locking member is not mounted to the
second locking member and the second locking member is not mounted to the first locking

member.

8. The snowboard binding of claim 3, wherein the rocker includes an inwardly
curved surface and the cam includes an outwardly curved surface, and wherein the rocker and
cam are arranged so that when each is in its open configuration, a first portion of the inwardly

curved surface of the rocker contacts a first portion of the outwardly curved surface of the rocker.

9. The snowboard binding of claim 8, wherein the rocker includes an outwardly
curved surface adjacent the inwardly curved surface, and wherein the rocker and cam are
arranged so that when each is in its closed configuration, a portion of the outwardly curved

surface of the rocker contacts a second portion of the outwardly curved surface of the cam.
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10.  The snowboard binding of claim 2, wherein the second locking member is
arranged to rotate in a second direction about a second pivot axis as the second locking member
moves from its open configuration to its closed configuration, and wherein the first and second
locking members are arranged so that when a lifting force is generated by the boot on the first
engagement member when the binding is in the closed position, the lifting force tends to cause

the second locking member to rotate about the second pivot axis in the second direction.

11. The snowboard binding of claim 1, further comprising a spring attached at a first

end to the first locking member and attached at a second end to the second locking member.

12. The snowboard binding of claim 11, wherein the spring is arranged such that
when the binding is in the open position, the spring biases the binding to remain in the open

position.

13. The snowboard binding of claim 2, further comprising a trigger, mechanically
coupled to the first locking member, that is adapted to be contacted by the snowboard boot when
the boot steps into the binding and, in response thereto, to cause the first locking member to

move from its open configuration to its closed configuration.

14.  The snowboard binding of claim 1, further comprising a handie, mechanically
coupled to the second locking member, that is constructed and arranged to move the second

member out of its closed configuration.

15.  The snowboard binding of claim 14, wherein the handle is pivotally mounted to

the second locking member.

16. The snowboard binding of claim 15, wherein the handle includes a first end
adapted to be grasped to actuate the handle, a second end that is adapted to releasably contact the
second locking member, and a central portion that is pivotally mounted to the second locking

member.
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17. The snowboard binding of claim 16, wherein rotation of the handle in a first
direction about its central portion causes the second end of the handle to contact the second
locking member, and wherein the binding further includes a spring, mechanically coupled to the

handle, that biases the handle for rotation in a second direction that is opposite the first direction.

18.  The snowboard binding of claim 15, wherein the handle is constructed and

arranged such that the handle does not contact the first locking member.

19.  The snowboard binding of claim 1, further comprising a second engagement
member, mounted to the base, that is adapted to engage a second side of the snowboard boot

when the binding is in the closed position.

20.  The snowboard binding of claim 19, wherein the second engagement member is

fixed to the base.

21.  The snowboard binding of claim 19, in combination with the snowboard boot,
wherein the snowboard boot includes a first recess adapted to receive the first engagement

member, and a second recess adapted to receive the second engagement member.

22. The combination of claim 21, wherein the binding further comprises a trigger,
mechanically coupled to the first locking member, that is adapted to be contacted by the
snowboard boot when the boot steps into the binding and, in response thereto, to cause the first
locking member to move from its open configuration to its closed configuration, and wherein the

snowboard boot further comprises a sole recess adapted to receive the trigger.

23.  The combination of claim 21, wherein a lower surface of the first engagement
member contacts a lower surface of the first recess when the first engagement member engages
the first recess, wherein the lower surface of the first engagement member is angled upwardly
away from the base when the binding is in the closed position, and wherein the lower surface of
the first recess is angled downwardly toward the base when the snowboard boot is engaged by

the binding in the closed position.
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24, The snowboard binding of claim 1, wherein the first engagement member and the

first locking member are formed from separate components that are attached together.

25. The snowboard binding of claim 6, wherein the first locking member includes a
first curved surface and the second locking member includes a second curved surface, the first
and second curved surfaces being adapted so that different portions of the surfaces mate as the

binding moves from the open position to the closed position.

26.  The snowboard binding of claim 1, wherein:

the first locking member moves between an open configuration corresponding to
the binding being in the open position and a closed configuration corresponding to the binding
being in the closed position;

the first locking member is arranged to rotate in a first direction about a first pivot
axis as the first locking member moves from its open configuration to its closed configuration;
and

the second locking member is arranged to rotate in a second direction about a
second pivot axis as the second locking member moves from its open configuration to its closed

configuration, the second direction being opposite the first direction.

27. The snowboard binding of claim 6, wherein:
the first locking member is arranged to rotate in a first direction about a first pivot
axis as the first locking member moves from its open configuration to its closed configuration;
and
the second locking member is arranged to rotate in a second direction about a
second pivot axis as the second locking member moves from its open configuration to its closed

configuration, the second direction being opposite the first direction.

28.  The snowboard binding of claim 27, further comprising a handle, mounted to the
second locking member, that is constructed and arranged to move the second member out of its
closed configuration, the handle being constructed and arranged such that the handle does not

contact the first locking member.
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29. The snowboard binding of claim 4, further comprising a handle, mounted to the
second locking member, that is constructed and arranged to move the second member out of its
closed configuration, the handle being constructed and arranged such that the handle does not

contact the first locking member.

30.  The snowboard binding of claim 1, further comprising a trigger, mechanically
coupled to the first locking member, that is adapted to be contacted by the snowboard boot when
the boot steps into the binding and, in response thereto, to cause the first locking member to

move from its open configuration to its closed configuration.

31.  The snowboard binding of claim 1, wherein the locking assembly consists of only
two movable locking members, the two movable locking members being the first locking

member and the second locking member.

32.  The snowboard binding of claim 14, wherein the locking assembly consists of
only two movable locking members, the two movable locking members being the first locking

member and the second locking member.

33. A snowboard binding for securing a snowboard boot to a snowboard, the binding
having an open position and a closed position, the binding comprising:

a base adapted to receive the snowboard boot;

a first engagement member, movably mounted to the base, adapted to engage a
first lateral side of the snowboard boot when the binding is closed; and ,

a locking assembly including:

a first locking member, pivotally mounted to the base about a first pivot
axis, that is mechanically coupled to the first engagement member, the first locking
member having an open configuration and a closed configuration respectively
corresponding to the open and closed positions of the binding;

a second locking member, pivotally mounted to the base about a second

pivot axis, that has an open configuration and a closed configuration wherein the second

locking member engages the first locking member, the open and closed configurations of
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the second locking member respectively corresponding to the open and closed positions
of the binding; and
a spring, attached at a first end to the first locking member and at a second

end to the second locking member.

34.  The snowboard binding of claim 33, wherein the second locking member is
constructed and arranged to prevent the first locking member from moving into its open

configuration when the second locking member is in its closed configuration.

35.  The snowboard binding of claim 34, wherein the first locking member is a rocker
and the second locking member is a cam, wherein the rocker includes an inwardly curved surface
and the cam includes an outwardly curved surface, and wherein the rocker and cam are arranged
so that when each is in its open configuration, a first portion of the inwardly curved surface of

the rocker contacts a first portion of the outwardly curved surface of the rocker.

36.  The snowboard binding of claim 34, wherein:
the first locking member is arranged to rotate in a first direction about the first
pivot axis as the first locking member moves from its open configuration to its closed
configuration; and
the second locking member is arranged to rotate in a second direction about the
second pivot axis as the second locking member moves from its open configuration to its closed

configuration, the second direction being opposite the first direction.

37.  The snowboard binding of claim 34, wherein the second locking member engages

the first locking member when each is in its open configuration.

38. The snowboard binding of claim 37, wherein the first and second locking
members are arranged to maintain continuous contact as each moves between its open and closed

configurations.

39, The snowboard binding of claim 33, wherein the first and second locking

members are separately mounted to the base, such that the first locking member is not mounted
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to the second locking member and the second locking member is not mounted to the first locking

member.

40.  The snowboard binding of claim 35, wherein the rocker includes an outwardly
curved surface adjacent the inwardly curved surface, and wherein the rocker and cam are
arranged so that when each is in its closed configuration, a portion of the outwardly curved

surface of the rocker contacts a second portion of the outwardly curved surface of the cam.

4]. The snowboard binding of claim 34, wherein the second locking member is
arranged to rotate in a second direction about the second pivot axis as the second locking
member moves from its open configuration to its closed configuration, and wherein the first and
second locking members are arranged so that when a lifting force is generated by the boot on the
first engagement member when the binding is in the closed position, the lifting force tends to

cause the second locking member to rotate about the second pivot axis in the second direction.

42.  The snowboard binding of claim 33, wherein the spring is arranged such that
when the binding is in the open position, the spring biases the binding to remain in the open

position.

43.  The snowboard binding of claim 34, further comprising a trigger, mechanically
coupled to the first locking member, that is adapted to be contacted by the snowboard boot when
the boot steps into the binding and, in response thereto, to cause the first locking member to

move from its open configuration to its closed configuration.

44, The snowboard binding of claim 33, further comprising a handle, mechanically
coupled to the second locking member, that is constructed and arranged to move the second

member out of its closed configuration.

45.  The snowboard binding of claim 44, wherein the handle is pivotally mounted to

the second locking member.
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46. The snowboard binding of claim 45, wherein the handle includes a first end
adapted to be grasped to actuate the handle, a second end that is adapted to releasably contact the
second locking member, and a central portion that is pivotally mounted to the second locking

member.

47.  The snowboard binding of claim 46, wherein rotation of the handle in a first
direction about its central portion causes the second end of the handle to contact the second
locking member, and wherein the binding further includes a spring, mechanically coupled to the

handle, that biases the handle for rotation in a second direction that is opposite the first direction.

48. The snowboard binding of claim 45, wherein the handle is constructed and

arranged such that the handle does not contact the first locking member.

49.  The snowboard binding of claim 33, further comprising a second engagement
member, mounted to the base, that is adapted to engage a second side of the snowboard boot

when the binding is in the closed position.

50.  The snowboard binding of claim 49, wherein the second engagement member is
fixed to the base.
51. The snowboard binding of claim 49, in combination with the snowboard boot,

wherein the snowboard boot includes a first recess adapted to receive the first engagement

member, and a second recess adapted to receive the second engagement member.

52.  The snowboard binding of claim 33, wherein the first engagement member and

the first locking member are formed from separate components that are attached together.

53.  The snowboard binding of claim 38, wherein the first locking member includes a
first curved surface and the second locking member includes a second curved surface, the first
and second curved surfaces being adapted so that different portions of the surfaces mate as the

binding moves from the open position to the closed position.



10

15

20

25

30

WO 97/45178 PCT/US97/11708
=24 -
54.  The snowboard binding of claim 33, wherein:

the first locking member is arranged to rotate in a first direction about the first
pivot axis as the first locking member moves from its open configuration to its closed
configuration; and

the second locking member is arranged to rotate in a second direction about the
second pivot axis as the second locking member moves from its open configuration to its closed

configuration, the second direction being opposite the first direction.

55. The snowboard binding of claim 38, wherein:
the first locking member is arranged to rotate in a first direction about the first
pivot axis as the first locking member moves from its open configuration to its closed
configuration; and
the second locking member is arranged to rotate in a second direction about the
second pivot axis as the second locking member moves from its open configuration to its closed

configuration, the second direction being opposite the first direction.

56.  The snowboard binding of claim 55, further comprising a handle, mounted to the
second locking member, that is constructed and arranged to move the second member out of its
closed configuration, the handle being constructed and arranged such that the handle does not

contact the first locking member.

57.  The snowboard binding of claim 36, further comprising a handle, mounted to the
second locking member, that is constructed and arranged to move the second member out of its
closed configuration, the handle being constructed and arranged such that the handle does not

contact the first locking member.

58.  The snowboard binding of claim 33, further comprising a trigger, mechanically
coupled to the first locking member, that is adapted to be contacted by the snowboard boot when
the boot steps into the binding and, in response thereto, to cause the first locking member to

move from its open configuration to its closed configuration.
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59. The snowboard binding of claim 33, wherein the locking assembly consists of
only two movable locking members, the two movable locking members being the first locking

member and the second locking member.

60.  The snowboard binding of claim 44, wherein the locking assembly consists of
only two movable locking members, the two movable locking members being the first locking

member and the second locking member.

61. A snowboard binding for securing a snowboard boot to a snowboard, the binding
having an open position and a closed positibn, the binding comprising:
a base adapted to receive the snowboard boot;
a first engagement member, movably mounted to the base, adapted to engage a
first lateral side of the snowboard boot when the binding is in the closed position; and
a locking assembly including;

a first locking member, pivotally mounted to the base about a first pivot
axis, that is mechanically coupled to the first engagement member, the first locking
member having an open configuration and a closed configuration respectively
corresponding to the open and closed positions of the binding, the first locking member
being arranged to rotate about the first pivot axis in a first direction as the first locking
member moves from its open configuration to its closed configuration; and

a second locking member, pivotally mounted to the base about a second
pivot axis, that has an open configuration and a closed configuration respectively
corresponding to the open and closed positions of the binding, the second locking
member being adapted to engage the first locking member when each is in its closed
configuration, the second locking member being separately mounted to the base from the
first locking member, such that the first locking member is not mounted to the second
locking member and the second locking member is not mounted to the first locking
member, the second locking member being arranged to pivot about the second pivot axis
in a second direction as the second locking member moves from its open configuration to

its closed configuration, the second direction being opposite the first direction.
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62. The snowboard binding of claim 61, wherein the locking assembly consists of

only two movable locking members, the two movable locking members being the first locking

member and the second locking member.

63.  The snowboard binding of claim 61, wherein the first locking member is a rocker,
and the second locking member is a cam, wherein the rocker includes an inwardly curved surface
and the cam includes an outwardly curved surface, and wherein the rocker and cam are arranged
so that when each is in its open configuration, a first portion of the inwardly curved surface of

the rocker contacts a first portion of the outwardly curved surface of the rocker.

64.  The snowboard binding of claim 61, wherein the second locking member engages

the first locking member when each is in its open configuration.

65.  The snowboard binding of claim 64, wherein the first and second locking
members are arranged to maintain continuous contact as each moves between its open and closed

configurations.

66.  The snowboard binding of claim 63, wherein the rocker includes an outwardly
curved surface adjacent the inwardly curved surface, and wherein the rocker and cam are
arranged so that when each is in its closed configuration, a portion of the outwardly curved

surface of the rocker contacts a second portion of the outwardly curved surface of the cam.

67. The snowboard binding of claim 61, wherein the first and second locking
members are arranged so that when a lifting force is generated by the boot on the first
engagement member when the binding is in the closed position, the lifting force tends to cause

the second locking member to rotate about the second pivot axis in the second direction.

68.  The snowboard binding of claim 61, further comprising a trigger, mechanically
coupled to the first locking member, that is adapted to be contacted by the snowboard boot when
the boot steps into the binding and, in response thereto, to cause the first locking member to

move from its open configuration to its closed configuration.
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69.  The snowboard binding of claim 61, further comprising a handle, mechanically
coupled to the second locking member, that is constructed and arranged to move the second

locking member out of its closed configuration.

70.  The snowboard binding of claim 69, wherein the handle is pivotally mounted to

the second locking member.

71.  The snowboard binding of claim 70, wherein the handle includes a first end
adapted to be grasped to actuate the handle, a second end that is adapted to releasably contact the
second locking member, and a central portion that is pivotally mounted to the second locking

member.

72. The snowboard binding of claim 71, wherein rotation of the handle in a first
direction about its central portion causes the second end of the handle to contact the second
locking member, and wherein the binding further includes a spring, mechanically coupled to the

handle, that biases the handle for rotation in a second direction that is opposite the first direction.

73. The snowboard binding of claim 70, wherein the handle is constructed and

arranged such that the handle does not contact the first locking member.

74.  The snowboard binding of claim 61, further comprising a second engagement
member, mounted to the base, that is adapted to engage a second side of the snowboard boot

when the binding is in the closed position.

75. The snowboard binding of claim 74, wherein the second engagement member is

fixed to the base.

76.  The snowboard binding of claim 61, wherein the first engagement member and

the first locking member are formed from separate components that are attached together.

77.  The snowboard binding of claim 76, further comprising a handle, mounted to the

second locking member, that is constructed and arranged to move the second member out of its
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closed configuration, the handle being constructed and arranged such that the handle does not

contact the first locking member.

78. The snowboard binding of claim 62, further comprising a handle, mounted to the
second locking member, that is constructed and arranged to move the second member out of its
closed configuration, the handle being constructed and arranged such that the handle does not

contact the first locking member.

79. The snowboard binding of claim 65, further comprising a handle, mounted to the
second locking member, that is constructed and arranged to move the second member out of its
closed configuration, the handle being constructed and arranged such that the handle does not

contact the first locking member.
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