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(57) ABSTRACT

An article of footwear with an automatic lacing system is
disclosed. The automatic lacing system provides a set of
straps that can be automatically opened and closed to switch
between a loosened and tightened position of the upper. The
article further includes an automatic ankle cinching system
that is configured to automatically adjust an ankle portion of
the upper.
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AUTOMATIC LACING SYSTEM

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates generally to footwear,
and in particular the present invention relates to an automatic
lacing system for an article of footwear.

[0003] 2. Description of Related Art

[0004] Devices for automatically tightening an article of
footwear have been previously proposed. Liu (U.S. Pat. No.
6,691,433) teaches an automated tightening shoe. The tight-
ening mechanism of Liu includes a first fastener mounted on
the upper, and a second fastener connected to the closure
member and capable of removable engagement with the first
fastener so as to retain releasably the closure member at a
tightened state. Liu teaches a drive unit mounted in the heel
portion of the sole. The drive unit includes a housing, a spool
rotatably mounted in the housing, a pair of pull strings and a
motor unit. Each string has a first end connected to the spool
and a second end corresponding to a string hole in the second
fastener. The motor unit is coupled to the spool. Liu teaches
that the motor unit is operable so as to drive rotation of the
spool in the housing to wind the pull strings on the spool for
pulling the second fastener towards the first fastener. Liu also
teaches a guide tube unit that the pull strings can extend
through.

SUMMARY OF THE INVENTION

[0005] The invention discloses an article of footwear
including an automatic lacing system. In one aspect, the
invention provides an automatic lacing system for an article
of footwear, comprising: a sole including a cavity; a motor
disposed in the cavity; the motor including a driveshaft; the
driveshaft including at least one gear; at least one belt
engaged with the at least one gear at an intermediate portion
of'the belt; a yoke member connected to the at least one belt
at an attachment portion of the at least one belt; a plurality of
straps attached to the yoke member, the plurality of straps
being configured to adjust an upper of the article of footwear;
and where the straps can be automatically moved between a
closed position and a loosened position by activating the
motor.

[0006] In another aspect, the yoke member is a rod.
[0007] Inanother aspect, the yoke member allows the plu-
rality of straps to move substantially in unison.

[0008] In another aspect, the yoke member is disposed
adjacent to a lower hole set of a rigid hollow plate when the
straps are in the closed position.

[0009] In another aspect, the yoke member is disposed
away from the lower hole set of the rigid hollow plate when
the straps are in the closed position.

[0010] Inanother aspect, the driveshaft includes two gears.
[0011] In another aspect, the driveshaft includes two belts
that are configured to engage the two gears.

[0012] In another aspect, the invention provides an auto-
matic lacing system for an article of footwear, comprising: a
strap moving mechanism; at least one strap attached to the
strap moving mechanism, the at least one strap being config-
ured to adjust an upper of the article of footwear; a rigid
hollow plate associated with a sidewall portion of an upper;
the rigid hollow plate configured to receive an intermediate
portion of the at least one strap; and where the intermediate
portion is contracted within the rigid hollow plate when the at
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least one strap is closed and wherein the intermediate portion
is extended outside of the rigid hollow plate when the at least
one strap is open.

[0013] Inanother aspect, the rigid hollow plate includes at
least one strap receiving channel disposed within the rigid
hollow plate.

[0014] In another aspect, the at least one strap receiving
channel is configured to receive a portion of the at least one
strap.

[0015] In another aspect, the strap receiving channel is

configured to guide the portion of the at least one strap
between a lower hole and an upper hole in the rigid hollow
plate.

[0016] In another aspect, the rigid hollow plate includes a
central hollow cavity.

[0017] Inanother aspect, the rigid hollow plate is disposed
against an inner surface of the sidewall portion.

[0018] In another aspect, the rigid hollow plate is disposed
against an outer surface of the sidewall portion.

[0019] In another aspect, the rigid hollow plate is disposed
between an outer lining of the sidewall portion and an inner
lining of the sidewall portion.

[0020] Inanother aspect, the strap moving mechanism fur-
ther comprises: a motor including a driveshaft; the driveshaft
including a gear; a belt configured to engage the gear; and
where the belt is configured to supply power to the at least one
strap.

[0021] In another aspect, the invention provides an auto-
matic lacing system for an article of footwear, comprising: a
first strap and a second strap configured to adjust an upper of
an article of footwear, the first strap being disposed adjacent
to the second strap; a strap moving mechanism connected to
the first strap and the second strap, the strap moving mecha-
nism being configured to automatically move the first strap
and the second strap; and where the first strap and the second
strap are configured to move substantially in unison when the
strap moving mechanism is operated to automatically adjust
the upper.

[0022] Inanother aspect, the spacing between adjacent por-
tions of the first strap and the second strap is substantially
constant.

[0023] Inanother aspect, the first strap and the second strap
are attached to a yoke member that is configured to apply a
force to the first strap and the second strap.

[0024] Inanother aspect, the first strap and the second strap
are disposed beneath a lacing gap of the upper.

[0025] Inanother aspect, the first strap and the second strap
oriented along a lateral direction of the upper.

[0026] In another aspect, the invention provides an auto-
matic lacing system for an article of footwear, comprising: a
strap moving mechanism; a strap including a first end portion
attached to the strap moving mechanism and a second end
portion attached to a sidewall portion of an upper of the article
of footwear; and where the strap moving mechanism is con-
figured to move the first end portion from a first position to a
second position and thereby loosen the upper.

[0027] Inanother aspect, the strap moving mechanism is in
communication with a sensor.

[0028] In another aspect, the sensor is a weight sensor.
[0029] In another aspect, the strap moving mechanism is
configured to move the strap according to information
received from the sensor.

[0030] Inanother aspect, the strap moving mechanism is in
communication with a user controlled device.
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[0031] In another aspect, the strap moving mechanism is
configured to move the strap according to information
received from the user controlled device.

[0032] In another aspect, the invention provides an auto-
matic ankle cinching system for an article of footwear, com-
prising: an upper including an ankle portion; a housing dis-
posed on a rear portion of the ankle portion; an ankle strap
associated with a front portion of the ankle portion; an strap
moving mechanism disposed within the housing; the strap
including a first end portion attached to the strap moving
mechanism and a second end portion fixedly attached to the
housing; and where the strap moving mechanism is config-
ured to automatically move the strap between an open posi-
tion and a closed position and thereby adjust the ankle por-
tion.

[0033] In another aspect, the strap moving mechanism
includes a coil spring.

[0034] Inanother aspect, the coil spring provides tension to
the first end portion.

[0035] In another aspect, the coil spring applies tension to
the first end portion in a direction to automatically close the
ankle strap.

[0036] Inanotheraspect, the automatic ankle cinching sys-
tem includes a locking mechanism that is configured to lock
the ankle strap in an open position.

[0037] Inanother aspect, the locking mechanism is config-
ured to receive information related to a weight sensor.
[0038] In another aspect, the locking mechanism is config-
ured to release the ankle strap according to the information
related to the weight sensor and thereby allow the ankle strap
to move to a closed position and tighten around an ankle.
[0039] An automatic ankle cinching system for an article of
footwear, comprising: an upper including an ankle portion; a
housing disposed on a rear portion of the ankle portion; an
ankle strap associated with a front portion of the ankle por-
tion; the strap including a first end portion attached to the
strap moving mechanism and a second end portion fixedly
attached to the housing; the strap moving mechanism includ-
ing a coil spring that is configured to wind within the housing,
the coil spring being configured to wind around a shaft; where
the shaft is oriented in a direction running from a top portion
of the upper to a lower portion of the upper.

[0040] In another aspect, the first end portion of the ankle
strap is attached to the coil spring.

[0041] In another aspect, the ankle strap is associated with
a locking mechanism configured to restrict the movement of
the ankle strap.

[0042] In another aspect, the housing includes a channel
that is configured to receive the first end portion of the strap.
[0043] Inanother aspect, the housing includes a cavity con-
figured to receive the coil spring.

[0044] In another aspect, the invention provides a method
of adjusting an automatic lacing system of an article of foot-
wear, comprising the steps of: receiving information from a
user controlled device; and automatically opening an upper of
the article of footwear using the automatic lacing system
according to information received from the user controlled
device.

[0045] In another aspect, the user controlled device is a
button.
[0046] In another aspect, the user controlled device is a
switch.
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[0047] Inanother aspect, the step of receiving information
from a user controlled device is followed by a step of receiv-
ing information from at least one sensor.

[0048] In another aspect, the automatic lacing system is
controlled to close the upper according to information
received from the at least one sensor.

[0049] In another aspect, the automatic lacing system is
controlled to close the upper according to information
received from the user controlled device.

[0050] Other systems, methods, features and advantages of
the invention will be, or will become apparent to one with
skill in the art upon examination of the following figures and
detailed description. It is intended that all such additional
systems, methods, features and advantages be included
within this description, be within the scope of the invention,
and be protected by the following claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0051] The invention can be better understood with refer-
ence to the following drawings and description. The compo-
nents in the figures are not necessarily to scale, emphasis
instead being placed upon illustrating the principles of the
invention. Moreover, in the figures, like reference numerals
designate corresponding parts throughout the different views.
[0052] FIG. 1 is an isometric view of a preferred embodi-
ment of an article of footwear in an open position;

[0053] FIG. 2 is an isometric view of a preferred embodi-
ment of an article of footwear with a foot inserted;

[0054] FIG. 3 is an isometric view of a preferred embodi-
ment of an article of footwear in a closed position;

[0055] FIG. 4 is an enlarged view of a preferred embodi-
ment of an automatic ankle cinching system in an open posi-
tion;

[0056] FIG. 5 is an enlarged view of a preferred embodi-
ment of an automatic ankle cinching system closing around
an ankle;

[0057] FIG. 6 is an enlarged view of a preferred embodi-
ment of an automatic ankle cinching system in a closed posi-
tion;

[0058] FIG. 7 is an enlarged view of a preferred embodi-
ment of an automatic lacing system in an open position;
[0059] FIG. 8 is an enlarged view of a preferred embodi-
ment of an automatic lacing system closing around a foot;
[0060] FIG. 9 is an enlarged view of a preferred embodi-
ment of an automatic lacing system in a closed position;
[0061] FIG. 10 is an isometric view of a preferred embodi-
ment of an article of footwear automatically opening;
[0062] FIG. 11 is an isometric view of a preferred embodi-
ment of an article of footwear in an open position;

[0063] FIG. 12 is a side cross sectional view of a preferred
embodiment of an article of footwear including an automatic
lacing system;

[0064] FIG. 13 is an exploded isometric view of a preferred
embodiment of an automatic lacing system;

[0065] FIG. 14 is a cross sectional view of a preferred
embodiment of a rigid hollow plate;

[0066] FIG. 15 is a cross sectional view of an alternative
embodiment of a rigid hollow plate;

[0067] FIG. 16 is a schematic view of a preferred embodi-
ment of optional inputs to a strap moving mechanism;
[0068] FIG. 17 is an isometric view of a preferred embodi-
ment of an automatic lacing system in an open position;
[0069] FIG. 18 is an isometric view of a preferred embodi-
ment of an automatic lacing system tightening;






