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GUIDES AND COMPONENTS FOR CLOSURE SYSTEMS AND

METHODS THEREFOR

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Provisional U.S. Patent Application Number

61/874,134 filed September 5, 2013, and titled "Alternative Lacing Guides for Tightening

Mechanisms and Methods Therefor;" Provisional U.S. Patent Application Number

61/879,569 filed September 18, 2013, and titled "Alternative Lacing Guides for

Tightening Mechanisms and Methods Therefor;" Provisional U.S. Patent Application

Number 61/976,369 filed April 7, 2014, and titled "Alternative Lacing Guides for

Tightening Mechanisms and Methods Therefor;" and Provisional U.S. Patent Application

Number 61/880,753 filed September 20, 2013, and titled "Guides for Closure Devices

and Methods Therefor." The entire disclosure of all of the aforementioned Provisional

U.S. Patent Applications are hereby incorporated by reference, for all purposes, as if fully

set forth herein.

BACKGROUND OF THE INVENTION

[0002] The embodiments described herein are generally related to closure or tightening

systems, devices, and methods for closing and/or tightening an article. The embodiments

are specifically related to methods and components for quickly and conveniently

attaching tightening systems, or components thereof, to an article.

[0003] Closure or tightening systems are commonly used to tighten and close an article.

For example, a reel based mechanism may be used to close or tighten footwear. A knob

of the reel based mechanism is typically coupled with a spool that includes a channel

around which a lace is wound as the knob is rotated by the user. The reel based

mechanism may include teeth that engage, or another ratchet type mechanism, that

prevent counter-rotation of the spool and/or knob. Manufacturing the footwear to include

these or other components of the reel based mechanism may be expensive and/or

relatively complicated, thus discouraging some footwear manufacturers from using reel

based closure systems. Accordingly, there is a need for facilitating in coupling the

components of such systems with footwear and/or other articles.



BRIEF DESCRIPTION OF THE INVENTION

[0004] The embodiments described herein provide various tightening mechanism

components that may be easily and conveniently coupled with an article, such as a brace

or a shoe. The components may include lace guides that guide a lace or tension member

about the article and/or may include tightening mechanisms that tension a lace or tension

member to close and/or tighten an article. The components may likewise by fastening

members or mechanisms that couple the lace guides, tightening mechanisms, or other

components with the article. In one embodiment, an insert molded component for

attachment to a shoe is provided. The insert molded component includes a housing

member of a tightening mechanism that is made of a thermoplastic material having a first

melting temperature. The housing member includes a top end and a bottom end with a

bottom surface and also includes an interior cavity within which one or more components

of the tightening mechanism may be positioned. The housing member also includes entry

and exits ports through which a tension member or lace may be disposed so that the

tension member passes from an interior portion of the housing member to an exterior

portion of the housing member. The tightening mechanism is operable to tension the

tension member and thereby tighten the shoe.

[0005] The insert molded component also includes a flange member that is insert

molded onto the housing member so as to extend laterally from at least a portion of an

outer periphery of the bottom end of the housing member. When coupled with the

housing member, a bottom surface of the flange member is flush with or positioned

axially below the bottom surface of the housing member. The flange member is made of

a thermoplastic elastomer having a second melting temperature that is lower than the first

melting temperature of the housing member. The lower melting temperature of the flange

member enables enable direct coupling of the flange member to an upper of the shoe.

[0006] According to another embodiment, a component for attachment to an article is

provided. The component includes an upper component of a tightening system that is

made of a thermoplastic material having a first melting temperature. The upper

component includes a top end and a bottom end with a bottom surface. The upper

component is operable with a tension member that is tensionable, via a tightening

mechanism, to tighten the article. The component also includes a flange member that is

molded onto the upper component so as to extend laterally from at least a portion of an

outer periphery of the bottom end of the upper component. When coupled with the upper



component, a bottom surface of the flange member is flush with or positioned axially

below the bottom surface of the upper component. The flange member is made of a

thermoplastic elastomer having a second melting temperature that is lower than the first

melting temperature of the upper component. The lower melting temperature of the

flange component enables direct coupling of the flange member to the article.

[0007] The upper component includes a ridge that extends along an outer periphery.

The ridge defines an upper mating surface between the upper component and the flange

member. When coupled with the upper component , the flange member extends from the

bottom surface of the upper component to the ridge. The upper component also includes

a plurality of axially extending teeth that enhance bonding between the upper component

and the flange member.

[0008] In some embodiments, the upper component is a housing of the tightening

mechanism. In such embodiments, the housing includes an interior cavity that is

configured for receiving a spool about which the tension member is wound. The housing

also includes an entry port and an exit port for the tension member. In another

embodiment, the upper component is a guide member having a channel within which the

tension member is positioned. In such embodiments, the guide member is configured to

route or direct the tension member about the article. In such embodiments, the flange

member may extend laterally from a first lateral edge of the guide member to a second

lateral edge of the guide member without extending along a front edge of the guide

member.

[0009] According to another embodiment, a method of forming an insert molded

component for attachment to an article includes providing an upper component of a

tightening system, positioning the upper component within a mold, and molding a flange

member onto the bottom end of the upper component. The upper component is made of a

thermoplastic material having a first melting temperature and the upper component

includes a top end and a bottom end with a bottom surface. The upper component is

operable with a tension member to tension the tension member and thereby tighten the

article. The flange member is molded onto the bottom end of the upper component so as

to extend laterally from at least a portion of an outer periphery of the bottom end of the

upper component. The flange member is also molded onto the bottom end of the upper

component so that a bottom surface of the flange member is flush with or positioned



axially below the bottom surface of the upper component. The flange member is made of

a thermoplastic elastomer having a second melting temperature that is lower than the first

melting temperature. The lower melting temperate of the flange member enables direct

coupling of the flange member to the article.

[0010] In some embodiments, the upper component includes a ridge extending along its

outer periphery. The ridge defines an upper limit of a mating surface between the upper

component and the flange member. In such embodiments, the method may also include

positioning the ridge of the upper component against a surface of a die of the mold to

limit exposure of the mating surface to the thermoplastic elastomer during the molding

process. The flange member may extend from a base of the mating surface to at or near

the ridge. A diameter of the housing that is positioned axially above the ridge may be

smaller than a diameter of the housing positioned axially below the ridge. In other

embodiments, the upper component may be a guide having an elongate central portion

and two transverse end portions.

[0011] In some embodiments, the method may further include positioning the bottom

surface of the flange member against a surface of the article and bonding the bottom

surface of the flange member to the surface of the article. Bonding of the bottom surface

of the flange member to the surface of the article may include radio frequency (RF)

welding, ultrasonic welding, heat pressing, and the like, the bottom surface of the flange

member to the surface of the article. In some embodiments, and the thermoplastic

material of the upper component may be polycarbonate and the thermoplastic elastomer

of the flange may be polyurethane.

[0012] According to another embodiment, a guide for directing a lace about an article is

provided. The guide includes a fabric body and an elongate fabric arm that extends from

the fabric body. The elongate fabric arm has a distal end and the elongate fabric arm is

foldable back on itself so that the distal end is coupleable to the fabric body to form a

loop through which a lace may be inserted. The distal end may be coupled to the fabric

body simultaneously with the guide being coupled to the article.

[0013] According to another embodiment, a method of forming a guide for directing a

lace about an article includes providing a fabric body having an elongate arm with a distal

end that is coupleable to the fabric body, folding the elongate arm toward the fabric body

to form a loop, and coupling the distal end of the elongate arm to the fabric body to



secure the loop formed by the elongate arm. The loop may be configured for directing

the lace about the article. The fabric body of the guide may be coupled to the article

simultaneously with coupling the distal end of the elongate arm to the fabric body.

[0014] According to another embodiment, a guide member for routing a tension

member along a path of a shoe is provided. The guide member includes a base member

and an upper member that is attached to the base member to form a loop for routing the

tension member after the tension member is inserted through the loop. The base member

is coupleable with an inner surface of an upper of the shoe such that the loop of the upper

member is positioned near an eyestay of the shoe for routing the tension member along a

lace path about the shoe. The upper member may be a fabric material loop or strip and

the base member may be a rectangular fabric material that is heat pressable or stitchable

to the inner surface of the upper.

[0015] In some embodiments, the upper member is insertable through an opening of the

shoe's upper. In such embodiments, the upper member is positioned on an exterior

surface of the shoe's upper while the base member is positioned on an opposite side of the

upper. In such embodiments, a backing material may be positioned atop the base member

after the upper member is positioned through the opening. The backing material may be

couplable with the article to conceal the base member thereunder.

[0016] In other embodiments, a first end of the upper member may be attached to the

base member via a fist coupling and a second end of the upper member may be attached

to the base member via a second coupling. In such embodiments, the upper member and

the base member may both be positioned on the inner surface of the upper with the upper

member facing inward toward an outsole of the shoe.

[0017] According to another embodiment, a method of forming a guide member on

footwear is provided. The guide member is configured for routing a tension member

along a path of the footwear. The method includes providing a base member that is a

geometrically shaped fabric material. The method also includes attaching an upper

member to the base member so as to form a loop for routing the tension member after the

tension member is inserted there through and attaching the base member to an inner

surface of an upper of the footwear so that the loop of the upper member is positioned

near an eyestay of the footwear for routing the tension member along a lace path about

the footwear.



[0018] In some embodiments, the method also further includes inserting the upper

member through an opening of the footwear's upper so that the loop of the upper member

is positioned on an exterior surface of the footwear's upper while the base member is

positioned on an opposite side of the footwear's upper. In such embodiments, the method

may additionally include positioning a backing material atop the base member after the

upper member is positioned through the opening and coupling the backing material with

the inner surface of the upper to conceal the base member thereunder.

[0019] In other embodiments, the method may further include attaching a first end of

the upper member to the base member via a fist coupling and attaching a second end of

the upper member to the base member via a second coupling. In such embodiments, the

method may additionally include positioning the upper member and the base member on

the inner surface of the upper with the upper member facing inward toward an outsole of

the footwear.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The present invention is described in conjunction with the appended figures:

[0021] Figs. 1-4 illustrated general embodiments of lacing system components and

lacing system operations that may be employed to close a shoe or other article.

[0022] Figs. 5A-G illustrate embodiments of a shoe having lace guides that are formed

into, or otherwise integrated, into the shoe.

[0023] Figs. 6A-E illustrate embodiments in which a lace guide channel is formed on

an exterior surface of a shoe.

[0024] Figs. 7A-D illustrate embodiments in which soft guides are formed for a lacing

system's lace.

[0025] Figs. 8A-J illustrate the incorporation of additional structural elements into a

shoe to form all or part of a soft guide.

[0026] Figs. 9A-D illustrate embodiments in which various forms of eyestay rollers are

used as lace guides.

[0027] Figs. lOA-C illustrate methods for forming a lace guide in a shoe.



[0028] Figs. 11A-C illustrate a component that may be easily coupled with a shoe or

other article.

[0029] Figs. 12A and 12B illustrate embodiments wherein lace guides are formed from

strips of material that can be coupled to an eyestay of a shoe.

[0030] Figs. 13A-C illustrate an embodiment for feeding a lace through a lace guide.

[0031] Figs. 14A and 14B illustrate an embodiment for inserting lace within or through

a lace guide.

[0032] Figs. 15A-U illustrate various guide panels that may be quickly and

conveniently attached to a shoe or other article to create lace guides for a lacing system.

[0033] Figs. 16A-D illustrate embodiments of die cut panels that may function as lace

guides for a lacing system.

[0034] Figs. 17A-D illustrate embodiments of mesh guides of a shoe that may be used

as a guide for a lacing system's lace.

[0035] Figs. 18A and 18B illustrate embodiments of components that may be coupled

together and with a shoe to form guide members.

[0036] Fig. 19 illustrates a process of assembling component to form one or more guide

members.

[0037] Figs. 20A-21 illustrate other embodiments of components that may be used to

form a guide member about a shoe or article.

[0038] Figs. 22 and 23 illustrate embodiments of coupling the components of Figs.

20A-21 with a shoe.

[0039] Figs. 24A-31B illustrate various embodiments of other lace guides and/or

methods of forming the lace guides.

[0040] Figs. 32A-D illustrate embodiments of customizable lace guide systems.

[0041] Figs. 33A-D illustrate embodiments of hinged snap guides.

[0042] Figs. 34A-C illustrate other embodiments of guides that can be snapped onto a

brace or shoe to customize the article's lace guide configuration.



[0043] Figs. 35A-D illustrate alternative lace guides and mounting components that

allow the lace guides to be easily attached and/or removed from a brace or shoe.

[0044] Figs. 36-37B illustrate embodiments of mounting components that may be

fastened to a brace or shoe using fastening means other than snaps.

[0045] Figs. 38A-C illustrate additional methods of securing a guide to a brace or shoe.

[0046] Figs. 39A-C illustrate a guide that may be attached to a brace or shoe using two

or more rivets.

[0047] Figs. 40A and 40B illustrate an embodiment of a single component guide that

may be coupled to a brace or shoe by inserting the guides through an aperture of the

article.

[0048] Figs. 41A-C illustrate another embodiment of a two shot component.

[0049] Figs. 42A-D illustrate embodiments of quickly coupling a lace with a spool of a

reel based mechanism.

[0050] In the appended figures, similar components and/or features may have the same

numerical reference label. Further, various components of the same type may be

distinguished by following the reference label by a letter that distinguishes among the

similar components and/or features. If only the first numerical reference label is used in

the specification, the description is applicable to any one of the similar components

and/or features having the same first numerical reference label irrespective of the letter

suffix.

DETAILED DESCRIPTION OF THE INVENTION

[0051] The ensuing description provides exemplary embodiments only, and is not

intended to limit the scope, applicability or configuration of the disclosure. Rather, the

ensuing description of the exemplary embodiments will provide those skilled in the art

with an enabling description for implementing one or more exemplary embodiments. It

being understood that various changes may be made in the function and arrangement of

elements without departing from the spirit and scope of the invention as set forth in the

appended claims.

[0052] In some of the embodiments described herein, lacing guides are integrated with

a product (e.g., shoe, boot, brace, and the like) to create a lace path having a structure that



conforms to the product, thereby hiding the lacing guides. The lacing guides are hidden

by minimizing or eliminating raised areas or other visible features that are often formed

by the guides when the guides are coupled with a product, such as an eyestay of a shoe.

The alternative guides described herein may be referred to hereinbelow as soft guides,

lace guides, or generally as guides. In some embodiments, these guides may be formed

via stitching, welding, or use of adhesive patterns. Additional forms of guides, such as

loops formed by folding and securing a product's material over itself and/or tubes

inserted within fabric or other areas of the product can be utilized to achieve a more form

fitting feel for the product. The lace guides and/or lace path created by the lace guides

may be designed to complement the aesthetic design of the product. In addition, the use

of the guides described herein can enhance the fit of the product about an enclosed item

(e.g., a foot) when tightened, increase the life of the guide and lace components, and/or

reduce friction within the lacing system.

[0053] Generally, the lace guides described herein may be used to close a variety of

products or items, such as clothing (i.e., hats, gloves, and the like), sports apparel (boots,

snowboard boots, ski boots, and the like), standard, athletic, medical footwear, medical

braces (i.e., back braces, knee braces, and the like), and various other items or apparel. A

specific embodiment in which the closure devices may be used involves shoes, boots, and

other footwear. For ease in describing the embodiments herein, the disclosure will be

directed mainly to shoes and other forms of footwear although it should be realized that

the closure devices may be used for various other items as described above.

[0054] In other embodiments, various methods and components for attaching closure

devices with a product are described. The products may include braces, footwear, hats,

gloves, prosthetics, orthotics, or various other apparel or devices. The closure devices

may be used to open and close the apparel or device to allow a user to don and doff the

apparel or device. Conventional closure devices often include predetermined closure

device locations that provide standard distributions of pressure. The embodiments

described herein provide adjustable and/or customizable configurations for closure

devices that enhance the closure process to meet a variety of user needs. In some

embodiments this is achieved by integrating removable guides into arrays of guide

receiving components. This allows a user to insert and remove guides to create a unique

configuration that provides customized support and/or conforms to the user's unique

needs. For example, the embodiments described herein allow users and/or doctors to alter



the configuration of the lacing system so as to create customized fitting systems, to avoid

tensioning or applying pressure to a certain area of the body that may be sensitive to

pressure, and/or to create void areas in order to "off-load" or reduce the pressure exerted

on a certain area (e.g., reduce pressure in a diabetic walker and the like). For ease in

describing these embodiments, the product will be referred to generally as a brace,

although it should be realized that the embodiments are equally applicable to other

products, and particularly to shoes, boots, and other forms of footwear.

[0055] The lacing systems disclosed herein can provide customizable and/or adjustable

support for end user products, such as a brace. Such lacing systems may allow a medical

professional, patient, or other user to configure a brace to provide a customized level of

fit, support, load reduction, and other characteristics to meet the user's particular needs.

The lacing systems disclosed herein may be utilized within any type of medical support

device, such as rigid supports and braces. A rigid support may include a rigid support

structure, such as metal or plastic, which is coupled with plastics and/or textile

components that are configured to fit around at least a portion of a person's body. Such

rigid support may also include straps that help secure the support against the portion of

the body. Such devices may include, for example, post-operative braces, functional

ligament knee braces, and neoprene braces with metal hinges and straps. Rigid braces

may include a rigid support structure, such as plastic or metal, which may be attached to

one or more straps to secure the support structure against at least a portion of a body.

Such rigid braces may include, for example, rigid walkers, hip braces with a rigid support

panel, and back braces with a rigid back panel. Mounting or coupling lace guides with

such rigid support structures is relatively difficult because such structures are not

relatively moldable, bendable, or compliant. As such, conventional braces, which include

rigid structures, do not allow the brace to be customized, or render such customization

very difficult. In contrast, the embodiments described herein allow braces to be quickly,

easily, and conveniently customized and modified as desired.

[0056] The guide attachment mechanisms described herein offer solutions to many

problems associated with lacing systems for medical braces, footwear, and/or other

products. In many of the embodiments described herein, guides are easily secured with

and/or removed from the brace, allowing for customization of fit for comfort and

therapeutic purposes. Additionally, as designed, the guides can solve problems related to

materials and designs that hinder coupling components to the brace (e.g., stitching), such



as when metal or plastic materials are used for the brace. The utilization of easily

securable and removable guide components allows for increased production efficiency as

one guide type may be implemented in a variety of products. Further, the guides

described herein can speed up design of developing brace products as the guides, and the

methods of installing such guides, can be adapted for any number of applications.

[0057] Additionally, the use of a reel based lacing system as describe herein, may

significantly increase the customization of medical braces and allow the braces to be

more tailored or custom fit to a patient. For example, the lace of such lacing systems may

be easily wound around custom placed/positioned, custom designed, and/or custom fit

lace guides that are coupled with the medical brace in order to create a customized and/or

unique lace path about the medical brace, footwear, or other product. The lace path may

be tailored or customized to the patient to provide increased and/or decreased zonal

tensioning and pressure about the patient's limb that promotes optimal healing and

minimizes potential brace fit or pressure issues. The reel assembly of the lacing system

may then be operated to quickly and conveniently tension the lace and thereby tighten the

brace about the unique or customized lace path so as to apply pressure as desired to the

patient's limb. The snap-in or easily coupled lace guides described herein may be utilized

to form or create the unique or customized lace path about the medical brace. As such,

customization of the brace, which may be an off the shelf brace/component or a specially

designed brace/component, is relatively straightforward and easy, and/or development

and production of such braces/components is relatively straightforward and easy. These

advantages are not provided by conventional medical brace systems.

[0058] For convenience in describing the embodiments, the disclosure generally

describes the devices, or components thereof, being closed via a reel or dial mechanism.

The reel or dial mechanism typically closes the device, or components thereof, by

tensioning a lace. As described herein, the dial is typically rotated to wind a lace onto a

spool. However, although the disclosure generally describes the closure devices, or

components thereof, using a reel or dial mechanism, it should be realized that any

tightening mechanism may be used, such as pull cord systems and the like, and the

disclosure is not limited to embodiments that only use a reel or dial.

[0059] Before describing specific details of the various embodiments, a general

description of a reel based closure mechanism and lacing system will be provided.



Referring now to FIGS. 1-4, illustrated are various views of an embodiment of lacing

system 100 that may be used for tightening a shoe 102. Lacing system 100 provides an

overview of the various components of a lacing system 100. Similar components may be

used in any of the other lacing system embodiments described herein. Lacing system 100

also shows a conventional assembly of a lacing guide 108, wherein the lacing guide 108

is coupled with an outer surface of the shoe 102, often via stitching or adhesives. In

contrast, the soft guides or alternative guides described herein are often integrated with

the shoe, or other product, so that the guide is relatively hidden from view.

[0060] The shoe 102 can be any suitable footwear that can be tightened around a

wearer's foot. The lacing system 100 can be used to close or tighten various other articles

as described herein, such as, for example, a belt, a hat, a glove, snowboard bindings, a

medical brace, or a bag. The lacing system 100 can include a reel based closure

mechanism 104 (hereinafter reel 104), a lace 106, and one or more lace guides 108. In

the illustrated embodiment, the reel 104 can be attached to the tongue 110 of the shoe

102. Various other configurations are also possible. For example, the reel 104 can be

attached to a side 112a-b of the shoe 102, which can be advantageous for shoes in which

the shoe sides 112a-b are designed to be drawn closely together when tightened leaving

only a small portion of the tongue 110 exposed. The reel 104 can also be attached to the

back of the shoe 102, and a portion of the lace 106 can pass through the shoe 102,

sometimes using tubing for the lace 106 to travel through, on either side of the wearer's

ankle such that the lace 106 can be engaged with the reel 104 when back-mounted.

[0061] FIG. 2 is a perspective view of an embodiment of lacing system 200 that can

be similar to the lacing system 100, or any other lacing system described herein. The

lacing system 200 can include a reel based closure mechanism 204 (hereinafter reel 204)

which can be similar to the reel 104, or any other reel based mechanism. FIG. 3 is an

exploded perspective view of the reel 204. FIG. 4 is another exploded perspective view

of the reel 204.

[0062] With reference to FIGS. 2 to 4, the reel 204 can include a base member 214, a

spool member 216, and a knob 218. The base member can include a spool housing 220

and a mounting flange 222. The spool housing 220 can include a plurality of ratchet teeth

224, which can extend radially inwardly. The base member 214 can include lace holes

226a-b that allow the lace 206 to enter the spool housing 220.



[0063] The spool member 216 can be disposed within the spool housing 220 such that

the spool member 216 is rotatable about an axis 228 with respect to the spool housing

220. The lace 206 can be secured to the spool member 216 such that when the spool

member 216 rotates in a tightening direction (shown by arrow A), the lace 206 is drawn

into the spool housing 220 and is wound around the channel 230 formed in the spool

member 216, and when the spool member 216 rotates in a loosening direction (shown by

arrow B), the lace 206 unwinds from the channel 230 of the spool member 216 and exits

the spool housing 220 via the lace holes 226a-b. The spool member 216 can also include

spool teeth 232 formed thereon. It will be understood that the embodiments disclosed

herein can be modified such that rotation in the direction shown by arrow B will tighten

the lacing. In this particular embodiment, the knob 218 may be raised axially to

disengage from spool member 216 to allow the spool member 216 to freewheel in

direction B in order to release the lace 206. In other embodiments, rotation of the knob

218 in the direction shown by arrow A may loosen the lacing system 200 and/or the knob

218 may include a button, lever, or other mechanism that allows the lace to be loosened.

[0064] The knob 218 can be attached to the spool housing 220 such that the knob 218

can rotate about the axis 228 with respect to the spool housing 220. The knob 218 can

include knob teeth 234 that can be configured to mate with the spool teeth 232 to couple

the knob 218 to the spool member 216 such that rotation of the knob 218 in the tightening

direction causes the spool member 216 to also rotate in the tightening direction. In some

embodiments, the rotation of the knob 218 in the loosening direction can also cause the

spool member 216 to rotate in the loosening direction. The knob 218 can also include

one or more pawl teeth 236 which can be biased radially outwardly so as to mate with the

ratchet teeth. The pawl teeth 236 and ratchet teeth 224 can be configured so that the

ratchet teeth 224 can displace the pawl teeth 236 radially inwardly when the knob 218 is

rotated in the tightening direction, thereby allowing the knob 218 to rotate in the

tightening direction. The pawl teeth 236 and the ratchet teeth 224 can also be configured

so that they engage one another when a force is applied to twist the knob 218 in the

loosening direction, thereby preventing the knob 218 from rotating in the loosening

direction.

[0065] Thus, the reel 204 can provide a one-way tightening system configured to

allow the user to rotate the knob 218 in the tightening direction, which causes the spool

member 216 to rotate in the tightening direction, which in turn causes the lace 206 to be



drawn into the spool housing 220 via the lace holes 226a-b. As the lace 206 is drawn into

the spool housing 220 the lacing system 200 can tighten, causing the lace guide 208 to be

drawn in the direction toward the reel 204 (shown by arrow C in FIG. 2). Although the

lacing system 200 is shown with a single lace guide 208, any other suitable number of

lace guides can be used. Other features of the reel and lacing system are described in

U.S. Patent Application No. 201 1/0266384, filed April 29, 201 1, and Titled "Reel Based

Lacing System", the entire disclosure of which is incorporated herein by reference.

[0066] As described previously, embodiments described herein integrate the lace

guides into the product, and specifically into the main body portion of the product. For

example, in some embodiments, the lace guides may be integrated within the stay of a

shoe, adjacent the shoe's tongue. In this configuration, the lace guides may be hidden

from view and the only portion of the lacing system that is visible, besides the reel

assembly, would be the lace crisscrossing the shoe's tongue. This configuration may be

more aesthetically pleasing to consumers and/or give the product a desired look or appeal.

These and other features of the embodiments will be more evident with reference to the

description of the various drawings herein below.

[0067] Referring now to Figs. 5A-G, illustrated are embodiments of a shoe 500

having lace guides that are formed into, or otherwise integrated, into the shoe 500.

Specifically, shoe 500 may be fitted with a reel assembly 504 that is used to tension a lace

506 as previously described. Reel assembly 504 can be mounted to any portion of the

shoe 500, such as on the upper 544, near the tongue 510, on the eyestay 538, and the like.

In some embodiments, reel assembly 504 may be positioned on the heel 546 and may

utilize tubing (not shown), or a set of tube guides, to route the lace to the tongue of the

shoe. The lace 506 may be threaded into tube ends of the tubing, and around a collar

portion of the shoe 500, in order to route the lace 506 from a heel-mounted reel assembly

to the front of the shoe 500 and/or to the eyestay 538.

[0068] The lace 506 can be guided or routed about with the shoe 500 via soft guides.

Soft guides include guides of varying structure and are typically configured to remain flat

so as not to form visible protrusions or raised portions, which may enhance the overall

visual appeal or look of the shoe 500. The relatively flat soft guides also do not press

against a user's foot when the reel assembly 504 is operated to tighten the shoe 500,

which may increase the comfort of wearing the shoe. In some embodiments, the soft

guides can be mounted or formed on the shoe using external components that position the



guides so as to eliminate or reduce points of excess pressure against the user's foot.

Design considerations, such as lace turn radius, lace wear, friction, and pull strength, may

be used to determine the positioning, shape, materials, and other design elements for the

soft guides. For example, the radius of the soft guide may be configured to prevent lace

fatigue due to excessive bending.

[0069] As shown in Figs. 5A-C, in some embodiments, a lace guide 508 may be

formed by stitching 512 an upper and lower material 530 of the shoe 500 together to form

a U-shaped channel within which the lace 506 is inserted. Because the upper and lower

material layers 530 of the shoe 500 are stitched together to form the lace guide 508, any

lace that is inserted within the lace guide 508 will directly contact the upper and lower

material layers 530. In this manner, no additional material, such as a plastic or fabric

guide, is needed. Further, inner stitching of the U-shaped channel, and more specifically

the inner material adjacent the inner stitching, contacts the lace 506 during tensioning and

redirects or re-routes the lace 506 about the shoe 500. In some embodiments, a plastic

reinforcement may be used to reinforce the U-shaped channel. The plastic reinforcement

can be stitched or otherwise coupled with the upper or lower materials to reinforce the

channel. The soft guides 508 shown in Figs. 5A-C allow the lace path to more naturally

conform to the upper 544 and/or the eyestay 538, and consequently, the foot of the user.

This is due to the flexible upper and lower material layers 530 that form the guides 508.

The flexible material allows the guides 508 to flex and conform as the lace 506 is

tensioned, thereby reducing lace wear and fatigue. Conventional plastic guides are often

not capable of conforming in this manner, which may reduce the overall life of the lace

and/or create uncomfortable pressure points.

[0070] In some embodiments, the upper and lower material layers 530 can be coupled

together via other attachment methods, such as via adhesive bonding, welding, radio

frequency (RF) welding, mechanically fastening (e.g., rivets and the like), and/or using

any other securing methods. In embodiments using stitching, the thread 512 used for the

stitching may be monofilament nylon, compositions of polymer fibers, stainless steel

wire, or any other suitable thread. In some embodiments, a diameter of the channel

formed may have a cross-section large enough to both accommodate the lace 506 and

provide an additional free space to reduce the amount of contact between the lace 506 and

the sides of channel and thereby reduce the friction on the lace 506. Stated differently,



the formed channel may be sized such that a maximum amount of lace 506 is free from

contact with the channel.

[0071] Figs. 5D-G illustrate alternative methods of forming a soft lace guide. In these

embodiments, various synthetics, such as plastics, can be used as the materials in which a

guide is formed. For example, as shown in Fig. 5D, a plastic panel 558, or other material,

may be thermoformed or vacuum formed to create a lace channel 514. The panel 558

may then be coupled with (e.g., adhered, stitched, and the like) to the surface of another

material 560, such as another plastic or fabric. Vacuum forming the panel 558 may

involve heating the plastic panel 558 to a forming temperature, stretching the plastic panel

onto or into a mold or buck, and applying a vacuum to pull the plastic panel against the

mold to create the channel 514. The panel 558 could alternatively be injection molded, or

another manufacturing process could be used to create the channel 514. In alternative

embodiments, channels can also be formed into a thermoplastic panel by having a

programmable hot knife or other heated device heat and seal the thermoplastic in

predetermined positions .

[0072] Exemplary synthetic materials exhibiting low friction include polyethylene,

polytetrafluoroethylene (PTFE), ultra-high molecular weight polyethylene (UHMW), and

the like. These materials can be used to form the panel 558 and/or other material 560. In

some embodiments, a second thermoformed panel 572 may be used to create a second

channel. In such embodiments, the two panels 558 and 572 may be coupled together to

form a channel having a larger and/or symmetrical cross-section. When the panel 558 is

coupled with another material (e.g., panel 572 or material 560), the coupled channel 542,

or channels, forms a lace guide 516.

[0073] In yet another embodiment, a channel 518 may be formed by welding two

panels, 517 and 519, together to create a lace guide. For example, the two panels, 517

and 519, may be welded along an arcuate path such that the weld forms the channel 518

in the coupled panels, 517 and 519. The welding process may prevent pinch points in

channel 518 that may otherwise form using other attachment methods. In still another

embodiment, a channel 520 may be created by applying an adhesive 562 to one side of a

panel 521 and either allowing the adhesive to dry before coupling the panel 521 with

another panel 523, or pressing the other panel 523 atop panel 521 such that a gap exists

between the inner surfaces of the panels, 521 and 523. The adhesive 562 may be applied



in a variety of ways including, but not limited to, by hand, by a computer numerical

control (CNC) machine, by screen printing, by stenciling, by laser printing, and the like.

Embodiments using techniques such as RF welding and adhesives 562 to form channels

518 and 520 may be able to remain hidden underneath a vamp of the shoe 500. As such,

the resulting lace guide may have no visible appearance due to the flatness that can be

achieved with these techniques. Such techniques may also be used to produce a network

of continuous channels to provide a variety of lacing path options.

[0074] As shown in Fig. 5E, a channel 522 for a lace guide may also be formed

between two layers of material 566 by using adhesive or heat activated pre-fabricated

strips 564. The strips 564 may have an arcuate configuration and be positioned between

the two layers of material 566 to form the channel 522 for the lace 506. The strips 564

may then be heated to fix the strips 564 in position between the material layers 566. As

shown in Fig. 5F, a pre-inserted piece 568 may be positioned between the inner and outer

strips 564 to form a gap between the material layers 566 when the material layers 566 are

coupled together. The piece 568 may then be removed after assembly, leaving the

channel 522 for the lace 506. The pre-inserted piece 568 may be small and flexible, such

as a piece of cardboard, to allow for the piece to be easily pulled out of openings 524 on

the ends of channel 522. Prior to removal, the material layers 566 may be sealed to form

the channel 522 around the piece 568 using any known method in the art (e.g., adhesive

bonding, stitching, RF welding, and the like). In other embodiments (see Fig. 13D), the

pre-inserted piece 568 may have a low melting point such that after assembly of the

material layers 566, the piece 568 may be melted and removed, leaving channel 522

formed between the assembled material layer 568. In yet other embodiments, a water

soluble piece 568, or other dissolvable material, may be employed. Upon assembly of the

material layers 566, water or another solvent may be applied to dissolve the piece 568 and

leave the channel 522 for the lace 506.

[0075] Fig. 5G illustrates yet another embodiment of forming a soft guide.

Specifically, a channel 528 is formed by coupling material layers around a tube 570 or

other hollow support structure. The tube 570 may be formed of any material. In one

embodiment, tube 570 is formed from a brittle material to allow the tube 570 to be

removed after the channel 528 is formed. For example, two material layers 566 can be

joined around tube 570 to form channel 528. The lace 506 may then be inserted through

the tube 570 and channel 528. After the lace 506 has been inserted through the tube 570



and channel 528, the tube 570 may be broken and removed from the between the material

layers 566 leaving a relatively flat channel 528 formed between the material layers 566.

In other embodiments, the tube 570 may be broken and removed from between the

material layers 566 before the lace 506 is inserted through the channel 528.

[0076] In another embodiment, a pair of cylindrical rings 570 may be used instead of

a tube. The cylindrical rings 570 may be positioned at the openings of the channel 528 to

secure the openings in an open configuration and thereby ease insertion of the lace 506

within and through the channel 528. The channel 528 may be formed between the

material layers 566 using any of the methods described herein. Once the lace 506 is

inserted through the channel 528, the cylindrical rings 570 may be broken and removed

thereby leaving the relatively flat channel 528 remaining between the material layers 566.

[0077] Referring now to Figs. 6A-E, illustrated are embodiments in which a lace

guide channel is formed on an exterior surface of a shoe. For example, the embodiments

illustrate guides 608 formed on an exterior surface of a shoe by stitching 612 a lace

pathway or channel 610 on the shoe 602's exterior surface. As shown in Fig. 6C, in some

embodiments a tube 670 may be placed on the exterior surface of the shoe 602 and

stitching 612 can be placed over the tube 670 to form the channel 610 and lace guide 608

on the exterior surface of the shoe 602. For example, the tube 670 may be jump stitched

or embroidered over to create the channel 610. The tube 670 may be a flexible material

that enables the stitching pattern to have a non-linear shape (e.g., arcuate), helping to

ensure a comfortable, form-fitting enclosure or channel 610. In some embodiments, such

as that shown in Fig. 6C, the tube 670 may be removed after the stitching is performed to

create a channel 610 made solely or mostly of stitching 612.

[0078] In other embodiments, such as that shown in Fig. 6E, the tube 670 may remain

within the stitches 612 after the channel 610 is formed. In such embodiments, the tube

670 may function as the guide 608. The tube 670 may reduce friction that is applied to

the lace 606 and/or stitches 612 as reel assembly 600 is operated, and thereby prevent

excessive wear of these components. Further, the ends of the tube 670 may extend

beyond the ends of the stitched channel 610 and flex to create a smooth transition

pathway for the lace 606 and thereby reduce any pinch points or point loads that may

otherwise excessively wear the lace. To further reduce friction, and/or to provide

increased flexibility, the tube 670 may be formed of flexible materials, such as PTFE and



the like. The stitching 612 may be done with threads of various materials, such as

monofilament nylon, polymer materials, stainless steel wire, or any other suitable thread.

The thread may also be selected based on one or more other properties, such as strength,

thickness, friction, weight, aesthetic appeal, and the like.

[0079] Figs. 7A-D illustrate other embodiments in which soft guides are formed for a

lacing system's lace. These embodiments illustrate sections or portions of a shoe's

material being folded over and stitched or coupled together to form the soft guides. In

some embodiments, the upper material of the shoe may be folded over to form the soft

guides while in other embodiments, an inner layer or strip of material may be folded over

to form the guides. As shown in Fig. 7A, in some embodiments, the upper 744 can be cut

to form flaps 774. The flaps 774 can be folded back and stitched to form a looped lace

guides 712. In some embodiments, the upper 744 may have pre-formed flaps 774 that

may be folded back and stitched together. In other embodiments, the upper 744 may have

one or more sections that are not adhered to underlying layers of the shoe. In these

embodiments, the upper 744 may be cut essentially anywhere in the non-adhered sections

to create the flaps 774, which are then folded over and stitched to create the lace guides

712. In this manner, the configuration of the lace guides 712 may be uniquely tailored to

the individual and/or for a specific purpose or usage. Such embodiments also allow the

distance of the lace guides 712 from the tongue 710 to be adjusted to provide a desired

appearance and/or fit of the shoe. The guides 712 may be used singly as shown to route

the lace 706 across the tongue, or two guides 712 can be configured to cooperatively

function to receive and route a lace across the shoe's tongue, thus allowing the guides 712

to function as pairs.

[0080] As shown in Fig. 7B, in some embodiments a support material 772 of the shoe

702 may be utilized to form the lace guides 716. Specifically, the support material 772,

which is positioned underneath the vamp 782, may have fingerlike projections or flaps

784 which extend beyond cut out portions of the vamp 782. These projections or flaps

784 may be folded over and secured together to form looped lace guide 716 that protrude

from the vamp 782.

[0081] As shown in Fig. 7C, in some embodiments a plurality of fabric strips 778

may be coupled with the shoe 702 and used to form the lace guides 714. The fabric strips

778 may be folded back on themselves and stitched together to form the lace guides 714.



The fabric strips 778 may be positioned under the upper and/or adjacent or under any

other layer of the shoe 702. In some embodiments, the upper may have one or more slits

within which a fabric strip 778 may be positioned and stitched to form a lace guide 714.

The slits of the upper may allow the lace guides 714 to be uniquely configured to a user

and/or for a specific purpose.

[0082] In some embodiments, several of the techniques described herein may be

utilized to produce the lace guides for a shoe. For example, as shown in greater detail in

Fig. 7D, one or more fabric guides 714 may be formed on an exterior surface of a shoe by

folding over and stitching end portions of fabric strips 778. A stitching processes 612

may also be used to form stitched guides 608 between adjacent fabric guides 714 on the

exterior surface of the shoe. Such embodiments may be desirable to provide more robust

ends, and/or a smooth transition, for lace guides where stress and friction may be highest.

Other embodiments may utilize a guide created by a pre-formed channel, such as those

illustrated in Figs. 5A-G involving thermoforming, injection molding, RF welding, and

the like. Beyond the customized functionality of this combination, such a guide may

provide additional aesthetic design characteristics that may integrate within the design of

the footwear.

[0083] The guides described in Figs. 7A-D may be formed from various materials

including: textiles, webbing material, thermoplastics, thermoset plastics, leather, and the

like. Additionally, low friction materials such as polyethylene, PTFE, UHMW, and the

like can be inserted, melded, or staked into the folded material to help reduce friction in

the lacing system 700. These low friction inserts may be inserted and/or formed such that

the edges are bell-shaped or otherwise flexible to prevent the lace from rubbing against a

sharp or blunt edge. Although the embodiments of Figs. 7A-D are generally described as

involving stitching to create the looped fabric guides, it should be realized that other

coupling methods may be used, such as adhesive bonding, RF welding, heat welding, and

the like.

[0084] Figs. 8A-J illustrate the incorporation of additional structural elements into a

shoe 802 to form all or part of a soft guide. As shown in Fig. 8A, in one embodiment, an

insert, such as a die cut panel 888, may be coupled near the eyestay of the shoe 802. The

die cut panel 888 can be made of a material such as Cordura® abrasion resistant fabric, a

polyurethane-coated material, and the like. In some embodiments, the die cut panel 888



can be an intermediate liner between the upper 844 and a liner of the shoe. As shown in

Fig. 8B, the die cut panel 888 may be folded and coupled with the shoe 802, (e.g., via

stitching, adhesive bonding, and the like) to create loop guides 808 through which the

lace 806 is inserted. Two guides 808 on each side of the tongue can receive a portion of

the lace 806 before the lace 806 crosses the tongue, thus allowing the guides 808 to

function as pairs. In some embodiments, a flat and/or uniform portion of the die cut panel

888 may be secured under the upper 844, thus preventing unnecessary pressure points

around the shoe 802. The die cut panel 888 used may be tailored to the individual and/or

for a specific purpose or usage of the shoe 802. Further, the die cut panel 888 may be

formed such that the loop guides 808, or at least the ends thereof, have an arcuate

configuration to provide a smooth transition for the lace 806 and reduce frictional wear.

In some embodiments, the die cut panel 888 can be cut so that a middle portion 807 of the

guide is larger longitudinally or wider than the base portion of the guide. This

configuration may be achieved by cutting an hour glass geometry into the die cut panel

888. When the die cut guide 888 is folded in half, the middle portion or ends 807 of the

guide may slightly protrude or extend longitudinally. This configuration allows the

extending ends 807 to flex upward as tension is placed on the lace, which creates a

smooth radius or transition for the lace entering and exiting the guide. This reduces the

overall wear on the lace, thus extending the life of the lace and/or die cut panel 888.

[0085] The die cut panel 888 can create variable spacing for lace guide links, as the

user can choose a pattern for the lace 806 by inserting the lace 806 into the loop guides

808 in different configurations. The die cut panel 888, or any other embodiment

illustrated in Figs. 8A-J can be installed or assembled with the shoe so as to be invisible

to a user. The spacing between the die cut panel 888 guides may be varied based on a

desired end use and the like in order to allow the die cut panel 888 to be custom fit to a

specific user. In other embodiments, the die cut panel 888 can have a single channel (not

shown) through which the lace may be fed. The single channel can have weakened or

pre-cut regions (not shown) that can be cut and/or removed to allow the lace guide loops

to be "trimmed-to-fit" or adjusted as desired before fitting the die cut panel 888 with a

shoe.

[0086] As shown in Figs. 8D-F, in some embodiments the upper 844 of the shoe 802

may include flaps 874 that are folded over the lace 806. By folding over the lace 806, the

flaps 874 can be formed to create a guide 810 that directs and secures the lace 806. Such



an embodiment allows the shape and/or size of lace guide structure to be modified as

desired. Some embodiments may also include ports 890 that are made of a plastic or

other rigid and smooth material that direct the lace 806 into the guides 810 formed by the

stitched flaps 874. The ports 890 may reduce the friction in the lacing system 800.

[0087] As shown in Figs. 8G-J, in some embodiments a tube 892 may be sewn into,

or otherwise coupled with, fabric strips 878. For example, tube 892 may be inserted into

and secured within a looped portion of a fabric strip 878 via stitching, adhesive bonding,

and the like to create a lace guide 812. In some embodiments, the tube 892 may be

secured within the fabric strip 878 solely by stitching, adhesive bonding, RF welding, and

the like. In other embodiments, the tube 892 may include a flange portion 894 that may

be secured into the fold of the fabric strip 878 to aid in alignment and/or securing of the

tube 892. In still other embodiments, the flange portion 894 of the tube 892 may be

inserted into a slot 896 in the upper 844 as shown in Fig. 8J and secured via stitching,

bonding, RF welding, and the like, thus eliminating the need for fabric strip 874 and/or

other folded components.

[0088] The tube 892 may be any shape based on usage and/or need, such as straight,

elbow-shaped, arcuate or u-shaped, and the like. In some embodiments, the ends of the

tube 892 may be formed into a bell-mouth shape, or other smooth surface, to prevent or

reduce frictional wear on the lace 806 due to sharp edges. The tube 892 may be formed

from various materials including: fabric, leather, plastic or synthetic material, metal, and

the like. The tube 892 may be rigid or flexible as desired.

[0089] Figs. 9A-D illustrate embodiments in which various forms of eyestay rollers

are used as lace guides. For example, as shown in Fig. 9A, an eyestay roller 912 having a

cylindrical portion 914 and a flat and/or thin flange 916 running longitudinally along an

edge of the cylindrical portion 914 may be secured to the eyestay 938 of a shoe 902 (see

Fig. 9D) to create a lace guide 908. The flange 916 of eyestay roller 912 may be stitched

or otherwise coupled with the shoe's eyestay 938 (e.g., adhesively bonded, RF welded,

and the like) to secure the eyestay roller 912 to the shoe. In one embodiment, the eyestay

roller 912 may have slots or holes 918 positioned between the cylindrical portion 914 and

flange 916 around which the lace can be wrapped. In another embodiment, the eyestay

roller 912 may have weakened or pre-cut regions (not shown) that can be cut and/or

removed to allow the slots 918 to be "trimmed-to-fit" or adjusted as desired before fitting



the eyestay roller 912 with a shoe. The eyestay roller 912 may be a relatively strong

and/or rigid thermoplastic material, such as nylon and the like.

[0090] As shown in Fig. 9B, in another embodiment an eyestay roller 920 may have

an open hollow tube 922 connected to a flange 924. A cross-sectional profile of the tube

922 may be any shape as desired, but is commonly circular. The lace 906 may be

threaded through the tube 922, which forms a guide 910 for the lace 906. Bell-shaped

ports 926, or other shaped ports, may be attached to the tube 922 at opposing ends to

ensure that the lace 906 does not contact sharp edges. The ports 926 may aid in directing

the lace 906 into the guide 910 and/or provide a smooth transition surface for the lace

906, such as by preventing the lace 906 from making sharp bends, reducing friction,

and/or preventing or reducing bending or creasing of the lace 906.

[0091] As shown in Fig. 9C, in another embodiment an eyestay roller 928 may have

an open hollow tube 930 that includes openings 932, possibly in a fluted pattern, through

which the lace 906 is fed. The openings 932 may be positioned on a side opposite a

flange 934, or elsewhere, and may form a guide for the lace 906. Specifically, the

openings 932 may be holes or could be angled channels for lace 906 to be threaded

through. The openings 932 may be designed to include an angled and smooth edge that

directs the lace 906 into and out of the tube 930 with minimal friction. The lace 906 may

be fed into the tube 930 via a first opening 932 and may exit the tube 930 via a second

opening 932 positioned elsewhere on the tube 930 as desired. The length of the resulting

guide formed by a pair of openings 932 may be adjusted as desired. The openings 932

may also encourage a properly shaped lace curvature.

[0092] Figs. lOA-C illustrate another method for forming a lace guide in a shoe.

Specifically, Figs. 10A and 10B illustrate a channel 1008 being formed into an upper

material 1044 of a shoe. In one embodiment, the channel 1008 may be thermo formed

into the upper material 1044. In thermoforming the channel 1008, tubing 1070 may be

positioned between the upper material 1044 and an inner layer of material. The upper

material 1044 may then be positioned atop the inner layer of material and heated and

pressed onto the tubing 1070 to form the channel 1008. In another embodiment, the

upper material 1044 may be formed so as to have the channel 1008 already formed

therein. If desired, the tubing 1070 may then be snap fit into the channel 1008 of the

upper material 1044, and the upper material 1044 and tubing 1070 may be coupled with



the inner material layers. If tubing 1070 is not used, the upper material 1044 may be

coupled directly with the inner material layers. Lace 1006 may then be inserted through

the channel 1008 and/or tubing 1070.

[0093] Figs. 11A-C illustrate a component that may be easily coupled with a shoe or

other article. Specifically, the component may be coupled with a shoe or other article by

coupling a relatively soft and weldable base component with the shoe or article and then

attaching an upper component with the base component. For example, a fiange member

or weld fiange 1102 (hereinafter weld flange 1102) may be made of TPU or another

material that may be easily welded to a shoe or article via heat pressing, RF welding, and

the like. Heat pressing may be ideal because it is a commonly used manufacturing

processes in manufacturing shoes and other articles. To enable heat pressing of the weld

flange 1102, a custom die and adhesive film may be used to adhere the flange 1102 to the

shoe or article, such as to the shoe's upper. In some embodiments, the weld fiange 1102

may be under-mounted on the shoe's upper to obtain a secure bond between the fiange

1102 and shoe and to prevent peeling or pulling of the two components. The fiange 1102

may be configured to releasably or fixedly couple with a housing component or member

1104 (hereinafter housing 1104) of the tightening system, such as a housing of a reel

based closure mechanism.

[0094] Figs. 1IB and 11C illustrate the weld flange 1102 and housing 1104 in greater

detail. The housing 1104 is commonly made of a thermoplastic material having a relative

high melting temperature, such as greater than 200 degrees Celsius, and commonly

greater than 250 degrees Celsius. In one embodiment, the housing 1104 is made of a

polycarbonate material having a melting temperature of between 270 and 320 degrees

Celsius, and more commonly about 290 degrees Celsius. The housing 1104 (e.g.,

polycarbonate) may also have a modulus of elasticity of about 2400 megapascals (MPa).

The housing 1104 has a top end 1110 having an interior cavity 1114 within which one or

more components (e.g., a spool, pawls or teeth, and the like) of the reel based tightening

mechanism are positioned as described herein above. The housing 1104 also has a

bottom end with a bottom surface 1112. The housing 1104 includes entry and exits ports

1116 through which a tension member or lace is disposed. The entry and exit ports 1 1 16

allow the lace to pass from an interior portion of the housing 1104 to access a spool (not

shown) to an exterior portion of the housing 1104 to be positioned about a lace path of the



shoe or article. As described herein above, the reel based tightening mechanism is

operable to tension the lace and thereby tighten a shoe or other article.

[0095] Fig. 1IB illustrate the weld flange 1102 in greater detail. The weld flange

1102 is illustrated as being removed or separate from the housing 1104, although the weld

flange 1102 is typically integrally formed with the housing 1104. For example, the weld

flange 1102 is commonly insert molded onto the housing 1104. When formed with the

housing 1104, a flange 1120 of the weld flange 1102 extends laterally from at least a

portion of an outer periphery of the bottom end 1112 of the housing 1104 and more

commonly around the entire outer periphery of the bottom end 1112 of the housing 1104.

The weld flange 1102 is also formed with the housing 1104 so that a bottom surface 1122

of the weld flange 1102 is flush with or positioned axially below the bottom surface 1112

of the housing 1104. Positioning the bottom surface 1122 of the weld flange 1102 flush

with or axially below the bottom surface 1112 of the housing 1104 prevents or reduces

the creation of pressure points by preventing or reducing the bottom surface 1112 of the

housing from pressing downward onto the foot or another objected enclosed in an article.

In some embodiments, the weld flange 1102 may have an arcuate 1124 configuration on

its bottom surface 1122 that corresponds to the shape of a shoe or other article with which

the weld flange 1102 is coupled. The arcuate configuration 1124 may aid in coupling of

the weld flange 1102 and the article, such as with an eyestay of the shoe. The weld flange

1102 also includes lace entry and exit ports 1128 that correspond to the entry and exit

ports 1116 of the housing. The lace entry and exit ports 1128 of the weld flange 1102

allow the lace to access the housing 1104 and a spool positioned therein.

[0096] The weld flange 1102 is commonly made of a thermoplastic elastomer

material having a relative low melting temperature in comparison to the housing 1104.

The lower melting temperature enables direct coupling of the weld flange 1102 to an

article, such as an upper of the shoe, without melting or otherwise substantially affecting

the housing 1104. For example, the lower melting temperature of the weld flange 1102

allows the weld flange 1102 to be heat welded, heat pressed, sonic or RF welded, and the

like to the article. A specific coupling of the weld flange 1102 to an article may involve

heat welding the weld flange 1102 to the upper of a shoe since heat welding shoe

components is a common manufacturing process. The weld flange 1102 may be coupled

with the upper of the shoe during a conventional manufacturing process. The lower

melting temperature of the weld flange 1102 also enables the weld flange 1102 to be



coupled with the housing 1104 during an insert mold process without melting or

substantially affecting the housing 1104.

[0097] In a specific embodiment, the weld flange 1102 is may of a polyurethane

material having a melting temperature of less than 250 degrees Celsius, and more

commonly less than about 200 degrees Celsius. In one embodiment, the polyurethane

weld flange 1102 may have a melting temperature of between 170 and 200 degrees

Celsius, or about 195 degrees Celsius. The weld flange 1102 may also be made of a

softer material in comparison to the housing 1104. For example, the weld flange 1102

may have a durometer of between about 70 and 100 Shore A and more commonly

between about 80 and 90 Shore A, or about 85 Shore A. The relatively softer and lower

melting temperature properties of the weld flange 1102 enables the weld flange 1102 to

be easily coupled with the housing 1104 and subsequently coupled with the article.

[0098] As shown in Fig. 11C, the housing 1104 includes a ridge or partition line 1130

that extends along the outer periphery of the housing 1104. A diameter of the housing

1104 axially above the ridge 1130 may be smaller than a diameter of the housing material

axially below the ridge 1130. The ridge 1130 defines an upper mating surface between

the housing 1104 and the weld flange 1102. When coupled with the housing 1104, the

weld flange's material (e.g., polyurethane) extends from the bottom surface 1112 of the

housing 1104 up to the ridge 1130 so that a top surface 1126 of the weld flange 1102 is

substantially flush with the ridge 1130. Coupling of the housing 1104 and weld flange

1102 so that the top surface 1126 of the weld flange 1102 is substantially flush with the

ridge 1130 reduces delamination of the housing 1104 and weld flange 1102 by reducing

or preventing peeling of the weld flange's material from the outer surface of the housing

1104. In other embodiment, the shape of the ridge 1130 may be reversed with the

housing material axially above the ridge 1130 having a larger diameter than the housing

material axially below the ridge 1130. In such embodiments, the weld flange's material

may extend up to the ridge 1130 so that the outer diameter of the coupled housing 1104

and weld flange 1102 is substantially the same.

[0099] The housing 1104 further includes a plurality of axially extending teeth 1132

that are positioned near the bottom end 1112 of the housing 1104. The axially extending

teeth 1132 may extend partially or fully from the bottom periphery of the housing 1104.

The axially extending teeth 1132 enhance bonding between the housing 1104 and the

weld flange 1102 by increasing the bonding surface area between the two components



and/or by increasing a friction fit of the two components. Further, an axial length of the

axially extending teeth 1132 may be relative uniform, or may vary as shown in Fig. 11C.

In some embodiments, the axial length of the teeth 1132 may vary due to the arcuate

shape 1124 of the weld flange 1102. When coupled with the housing 1104, the axially

extending teeth 1132 form apertures 1129 in the weld flange 1102, commonly near an

inner edge of the flange. The apertures 1129 in the weld flange 1102 may extend

partially or fully through the weld flange's material.

[0100] In some embodiments, the weld flange's material may entirely cover the bottom

surface 1112 of the housing 1104, although the weld flange material more commonly

extends radially inward to an inner cylindrically shaped wall 1136 of an inner body

portion of the housing 1104. Limiting the weld flange's material to the inner wall 1136

allows access to the bottom surface 1112 and/or prevents the weld flange's material from

clogging port channels 1138 that may be formed by die pins during a molding process.

[0101] The housing 1104 also includes a channel 1134 formed in the bottom surface

1112 of the housing 1104 between the axially extending teeth 1132 and the inner wall

1136 of the housing 1104. As the weld flange 1102 is integrally formed with the housing

1104, the weld flange's material (e.g., polyurethane) flows upward and into and fills the

channel 1134 of the housing. The filling of the weld flange's material within the channel

1134 enhances bonding between the housing 1104 and weld flange 1102 by increasing

the bonding surface area and/or increasing a frictional fit between the two components.

In some embodiments, the channel 1134 may extend axially up to or adjacent the ridge

1130.

[0102] Referring briefly now to Figs. 41A-C, illustrated is another embodiment of a

two shot component. As with the embodiment of Figs. 11A-C, the embodiment of Figs.

41A-C includes an upper component that is made of a thermoplastic material having a

relatively high melting temperature and a lower component that is made of a

thermoplastic elastomer having a relatively low melting temperature in comparison to the

upper material. In the illustrated embodiment, the upper material is a lace guide 4122

rather than a housing 1104. As described herein above, the lace guide 4122 is operable to

guide or route a lace along a lace path about an article. The lace guide 4122 includes a

channel within which the lace is positioned and slides to guide the lace about the lace

path. The lace guide 4122 includes a top end and a bottom end with a bottom surface and



the lower component extends laterally from the bottom end of the lace guide 4122. The

lace guide 4122 may be made of the same material and/or have the same or similar

properties to the housing 1104 previosly described.

[0103] As with the prior embodiment, the lower component is a flange member or weld

flange 4124 (hereinafter weld flange 4124) that is integrally formed with the lace guide

4122 via insert molding and the like. The weld flange 4124 is insert molded or otherwise

integrally formed with the lace guide 4122 so as to extend laterally from a portion of an

outer periphery of the lace guide's bottom end and so as to be flush with or positioned

axially below a bottom surface of the lace guide 4122 for similar reasons to those

previously described. The weld flange 4124 may be of a similar material and/or have

similar properties to the weld flange 1102 previously described to enable direct coupling

of the weld flange 4124 to an article, such as a medical brace or shoe. In one

embodiment, the weld flange 4124 may extend laterally along a back edge 4127 of the

lace guide 4122 between a first lateral edge 4126 and a second lateral edge 4128 of the

lace guide 4122 without extending along a front edge 4129 of the lace guide 4122.

Extension of the weld flange 4124 about the lace guide 4122 in this manner enables the

front edge 4129 of the lace guide 4122 to be positioned close to an edge of the medical

brace or footwear (e.g., adjacent an eyestay edge).

[0104] As described in the previous embodiments, the lace guide 4122 may include a

ridge (not shown) that extends along an outer periphery of the lace guide 4122. The ridge

may define an upper mating surface between the lace guide 4122 and the weld flange

4124. In such embodiments, the weld flange's material may extend from a bottom

surface of the lace gudie 4122 up to or substantially adjacent the ridge. Similarly, the lace

guide 4122 may also include a plurality of axially extending teeth (not shown) that extend

axially downward from the bottom end of the lace guide 4122 and that enhance bonding

between the lace guide 4122 and the weld flange 4124. The lace guide 4122 may further

include a channel (not shown) positioned between the axially extending teeth (or an outer

edge of the lace guide) and an inner main body of the lace guide 4122. The channel may

be filled with the material of the weld flange 4124 during the forming process to enhance

bonding between the two components.

[0105] As shown in Figs. 4 1A and 4IB, the lace guide 4122 and weld flange 4124 may

be easily coupled with a brace 4100, footwear, or other article via radio frequency (RF)



welding, heat welding, ultrasonic welding, and the like. For example, because the weld

flange 4124 is made of an RF or other weld friendly material, such as polyurethane, the

weld flange 4124 is easily bondable or couplable with the brace 4100. To attach the lace

guide 4122 to the brace 4100, the lace guide 4122 may be inserted through an aperture

4104 formed in the brace 4100 or footwear until the weld flange 4124 contacts an inner

surface of the brace 4100. The weld flange 4124 may then be RF welded, heat welded,

sonically welded, and the like to the inner surface of the brace 4100. In other

embodiment, the weld flange 4124 may be RF welded, heat welded, sonically welded,

and the like to an outer surface of the brace 4100, footwear, or other article. The weld

flange 4124 may likewise by adhesively bonded, stitched, mechanically fastened, and the

like to the brace 4100. The lace guide 4122 is made of an abrasion resistant or low

friction material. The configuration of Figs. 41A-C enables the lace guide 4124 to be

easily attached to an article while maximizing the life and usefulness of the lace.

[0106] According to one embodiment, a method of forming an insert molded

component, such as the above described lace guide 4124 or housing 1104, includes

providing an upper component of a tightening system, such as a lace guide 4124 or

housing 1140. The upper component is made of a thermoplastic material having a first

melting temperature and includes a top end and a bottom end with a bottom surface. The

method also includes positioning the upper component within a mold and molding a

flange member onto the bottom end of the upper component so that the flange member

extends laterally from at least a portion of an outer periphery of the bottom end of the

upper component and so that a bottom surface of the flange member is flush with or

positioned axially below the bottom surface of the upper component. The flange member

is made of a thermoplastic elastomer having a second melting temperature that is lower

than the first melting temperature to enable direct coupling of the flange member to an

article, such as a brace, footwear, or other article.

[0107] In some embodiments, the upper component may include a ridge that extends

along its outer periphery and that defines an upper limit of a mating surface between the

upper component and the flange member. In such embodiments, the method may include

positioning the ridge of the upper component against a surface of a die of a mold to limit

exposure of the mating surface to the thermoplastic elastomer during the molding process.

Limiting exposure of the mating surface to the thermoplastic elastomer may result in the



weld flange extending from near or adjacent the bottom surface of the upper component

to or adjacent the ridge.

[0108] In some embodiments, the method further includes positioning the bottom

surface of the flange member against a surface of the article and bonding the bottom

surface of the flange member to the surface of the article. In such embodiments, bonding

the bottom surface of the flange member to the surface of the article may include radio

frequency (RF) welding, ultrasonic welding, heat welding or heat pressing, and the like,

the bottom surface of the flange member to the surface of the article. The thermoplastic

material of the upper member may have a modulus of elasticity of between about 2200

and 2600 megapascals (MPa), and the thermoplastic elastomer of the weld flange may

have a durometer of between about 70 and 100 Shore A

[0109] Figs. 12A and 12B illustrate other embodiments wherein lace guides are

formed from strips of material that can be coupled to an eyestay 1238 of a shoe 1202.

Lace guides 1208 and 1210 can be formed from an extrudable plastic or other material

rod or strip. In one embodiment, a rod 1214 having a plurality of die cut flanges 1216

may be fastened to the eyestay 1238. Fastening the rod 1214 to the eyestay 1238 forms

channels via the openings of the die cut flanges 1216. Lace 1206 can be threaded through

the channels, which enables the rod 1214 to function as a guide 1208. In some

embodiments, the rods 1214 can be secured to the eyestay 1238 via stitching along the die

cut flange 1216 and/or along a cylindrical portion 1222 of rod 1214.

[0110] In another embodiment, the rod 1218 may be cylindrically shaped 1220 and

may be coupled with the shoe to form slots 1210 that function as lace guides. In one

embodiment, the rod 1218 may be inserted through loops created by folding and securing

fabric strips 1224, or similar materials, back on themselves. The loops may couple the

rod 1218 to the eyestay 1238 and function as the lace guide. One or more ends of the rod

1218 may be secured to the eyestay 1238, such as by stitching and the like, to secure the

rod 1218 and prevent the rod from slipping out of the loops.

[0111] Figs. 13A-C illustrate an embodiment for feeding a lace 1306 through a lace

guide. As shown in Fig. 13A, a rounded semi-rigid tip 1312 (e.g., an aglet) of a lace

insertion tool may be coupled with the lace 1306 to aid the lace 1306 in insertion through

a tube 1350. As shown in Fig. 13B, in another embodiment the lace 1306 may be

attached to a needle 1314, which is fed through a lace guide, such as tube 1308. The



needle 1314 may be curved to accommodate curved lace guides and tubes. Insertion of

the needle 1314, or other lace insertion tool, through the tube 1308, or lace guide, may

prevent or reduce the lace 1306 from bunching up within the tube 1308, especially at

points of curvature of the tube.

[0112] As shown in Fig. 13C, a tube 1370 may include one or more openings that aid

in inserting the lace 1306 within the tube 1370. For example, the lace 1306 may be

inserted through a first opening 1318, through a channel portion of the tube 1370, and out

through one or more side openings 1320. The lace 1306 may then be reinserted through

side opening 1320, through a second channel portion of the tube 1370, and out a second

opening 1322. The use of the side openings 1320 bifurcates the lace insertion process and

may make the insertion process easier and more efficient by eliminating or reducing

bends. Although the above insertion processes are described with respect tube guides,

any of the above techniques may be utilized in the other lace guide embodiments

described herein.

[0113] As shown in Figs. 13D and 13E, in some embodiments it may be desirable to

remove a tube or lace guide after the shoe is fully or partially assembled. Removal of the

tube may be desired when the tube is merely used as an aid in inserting the lace 1306

within the lace guide. To remove the tube, the tube may be made of a breakable,

dissolvable, or meltable material. The removable tube 1372 may be placed between two

layers of material 1366 and secured in place, such as by any of the processes described

herein (e.g., stitching, adhesive bonding, RF welding, and the like). The lace 1306 may

be threaded through the removable tube 1372 in any manner, such as those previously

described. Once the lace 1306 has been inserted through the tube 1372, the tube 1372 can

be exposed to heat, a solvent, or a force that causes the tube 1372 to melt, dissolve, or

break up, respectively.

[0114] In the case of heat exposure, a material for the tube 1372 may be selected that

has a lower melting point than the lace 1306 and material 1366. In selecting a material

for a breakable tube 1372, material for the tube 1372 may be selected that is less resistant

to damage by force than the lace material. In some embodiments the tube 1372 could be

broken down by exposure to sound waves or light radiation. As shown in Fig. 13E, in

other embodiments the lace 1306 may be pushed through a tube or tube ends 1380 that

are positioned between the material layers 1366 and/or at an opening 1382 of the material



layers 1366. The tube or tube ends 1380 may then be removed from the opening 1380 of

the material layers 1366 after the lace 1306 has been inserted through the guide formed

by the coupled material layers 1366. The tube or tube ends 1380 may have an opening or

slot 1384 that aids in removal of the tube or tube ends 1380 from the lace 1306.

[0115] Figs. 14A and 14B illustrate an embodiment for inserting lace within or

through a lace guide. As shown in Fig. 14A, in one embodiment a distal end of a lace

1406 can be melted to form a ball 1412. The distal end of the lace 1406 and ball 1412

can then be pushed through a lace guide 1408. The ball 1412 aids in preventing the lace

1406 from snagging on any edges or material surfaces, especially in applications using

stitched guides or folded material guides. Upon insertion through the guide, the end of

the lace 1406 may be removed, such as by cutting the distal end. As shown in Fig. 14B,

in another embodiment an adhesive, or other material, may be applied to the distal end of

the lace 1406 to form a ball of adhesive 1462. For example, a hot adhesive 1462, such as

hot glue, may be applied to the tip of the lace 1406 and allowed to set. After the adhesive

1462 has hardened, the lace 1406 can be pushed through the guide in the same manner as

the melted ball 1412. After the lace 1406 is pushed through the guide, the adhesive 1462

can be peeled off of the lace 1406 or the distal end of the lace 1406 can be removed by

cutting the distal end of the lace 1406.

[0116] Referring now to Figs. 15A-U, illustrated are various guide panels that may be

quickly and conveniently attached to a shoe or other article to create lace guides for a

lacing system. The guide panels are typically made of relatively soft fabric materials

although virtually any other type of material may be used. For example, the guide panels

may be made of hard or soft plastic, metal, rubber, or any combination of materials. Figs.

15A-C illustrate a guide panel 1500 that includes a first panel material 1502 and a second

panel material 1504. The first and second panel materials, 1502 and 1504, have roughly

the same geometry and are typically made of the same material, although the material

may be varied between the two panels. Disposed between the first panel material 1502

and second panel material 1504 is a strip of fabric 1506, which is folded back on itself to

form a channel or slot between the fold. The first panel material 1502 is bonded or

attached to the second panel material 1504 with the strip of fabric 1506 sandwiched there

between. The first panel material 1502 and second panel material 1504 may be coupled

together via adhesive bonding, stitching, heat welding, RF welding, and/or using any

other coupling method known in the art. In some embodiments, heat welding or RF



welding may reduce the overall thickness of the guide panel 1500 to less than the

thickness, or roughly the same thickness, of the combined materials prior to welding. For

example, the overall thickness of the guide panel 1500 may be roughly equivalent or less

than the thickness of the folded strip of fabric 1506.

[0117] The strip of fabric 1506 may be oriented relative to the first panel material

1502 and second panel material 1504 as desired. For example the strip of material 1506

may be angled at roughly 45° relative to a top surface of the first panel material 1502 and

second panel material 1504, or be configured to have any other angle desired. The lace of

the lacing system may be inserted between the fold of fabric strip 1506 such that the

folded fabric strip 1506 forms a lace guide for the lacing system. The resulting product is

a guide panel 1500 that may be easily attached to the shoe 1508 or other product. For

example, straight edges of the first panel material 1502 and/or second panel material 1504

may facilitate in aligning the guide panel 1500 with the shoe 1508 and/or other product,

which may reduce the variation in the spacing and/or orientation of the guides about the

shoe. Similarly, the edges of the first panel material 1502 and/or second panel material

1504 and or the thickness of the guide panel 1500 may be used to correctly space adjacent

guide panels 1500 about a shoe 1508 or other product. The guide panels 1500 may be

arranged about the shoe 1508, such as along the shoe's eyestay, and a single stitch of

thread, or several thread strips, may be used to attach the guide panels 1500 to the shoe

1508. Alternatively, the guide panels may be adhesively bonded, heat or RF welded, and

the like to the shoe 1508.

[0118] With the folded strip of fabric 1506 angled relative to the first and second

panel materials, 1502 and 1504, the guide panels 1500 may be attached to the shoe 1508

or other product so that adjacent strips of fabric 1506 of adjacent guide panels 1500 face

one another as illustrated in Fig. 15C. In this configuration, a pair of fabric strips 1506

function as a single lace guide in a path of the lace.

[0119] Referring now to Figs. 15D-F, illustrated is another embodiment of a guide

panel 1510 that may be quickly and conveniently coupled with a shoe 1518 or other

product. Guide panel 1510 is similar to guide panel 1500 in that the guide panel 1510

includes a first panel material (not numbered) and a second panel material (not numbered)

that are coupled together via adhesive bonding, stitching, heat or RF welding, and the

like. Sandwiched or disposed between the first panel material and the second panel



material is a first folded strip of fabric 1516a and a second folded strip of fabric 1516b.

The first and second folded strips of fabric, 1516a and 1516b, are angled relative to the

guide panel 1510 so as to face one another. In some embodiments the first folded strip of

fabric 15 16a may be angled at roughly 45° from the top surface of guide panel 1510 while

the second folded strip of fabric 15 16b is angled at roughly 135° from the top surface of

guide panel 1510.

[0120] In this configuration, guide panel 15 10 is the equivalent of two guide panels

1500 coupled together. As such, each guide panel 1510 may function as a single lace

guide, thus eliminating the need for a pair of guide panels 1500 to be used for each lace

guide. Guide panel 1510 may be easily coupled with the shoe 15 18 or other product to

provide any of the advantages previously described. As shown in Fig. 15G, in some

embodiments the guide panel 1510 (or panel 1500) may be manufactured as one

continuous strip of material 1512. Individual guide panels 1510, or even guide panel

1500, may then be cut from the single strip of material 1512. As shown in Fig. 15H, in

some embodiments the single strip of material 1512 may be coupled with a product, such

as a boot 1519 or other product, so as to form a single and continuous guide strip along

the boot 15 19 or other product.

[0121] Referring now to Figs. 15I-K, illustrated is another embodiment of a guide

panel 1520 that may be easily and conveniently coupled with a shoe 1528 or other

product. Guide panel 1520 is similar to the guide panels previously described in that

guide panel 1520 includes a first panel material (not numbered) and a second panel

material (not numbered) that are coupled together via stitching, adhesive bonding, heat or

RF welding, and the like. One of the differences between guide panel 1520 and the

previously described guide panels, 1500 and 1510, is in the configuration of the fold of

the fabric strip. As illustrated in Fig. 151, in one embodiment a distal end of the fabric

strip 1526a that extends from a main body of guide panel 1520 may be folded backwards

to form a triangular shaped top. Each half of the triangular fold of the fabric strip 1526a

may function as a lace guide in a lace guide pair. For example when coupled with shoe

1528, each fabric strip 1526a may guide or direct the lace toward a fabric strip 1526a of

an adjacent guide panel 1520 so that the two fabric strips form a lace guide pair.

[0122] In another embodiment, the fabric strip 1526b may be folded so as to have a

triangular fold at a distal end, but each end or leg of the fabric strip 1526b may be folded



in opposite directions in forming the triangular fold. In this configuration the lace

entering and exiting each half of the triangular fold would be positioned on opposite sides

of a strip of material of the triangular fold. As shown in Fig. 15J, the panel 1520 may be

manufactured as a single strip of material 1522 and individual guide panels 1520 could

then be cut from the single strip of material 1522.

[0123] Referring now to Figs. 15L-U, illustrated are various embodiment of forming

lace guide panels that may be coupled with a shoe or other article to direct or route a lace

or tension member about the shoe or other article. The panels described in Figs. 15L-U

may be used or coupled with a shoe or other article as described in Figs. 27D-G and/or

utilized for similar reasons. As shown in Fig. 15L, a first end of a material strip 1532

may be coupled with a panel 1530 via a first coupling 1534. The material strip 1532 may

then be folded back on itself (i.e., toward panel 1530) to form a loop of the material strip

1532 and a second end of the material strip 1532 may be coupled with the panel 1530 via

a second coupling 1536. The first and/or second coupling, 1534 and 1536, may be

achieved via heat welding, RF or sonic welding, heat pressing, adhesive bonding, and the

like. In the configuration shown in Fig. 15L, the material strip 1532 and loop formed

therein are positioned on a single side of the panel 1530. The panel 1530 may be coupled

with a shoe and the loop formed in the material strip 1532 may function as a lace guide by

inserting a lace or tension member through the loop.

[0124] As shown in Fig. 15M, a first end of a material strip 1542 is coupled with a

panel 1540 via a first coupling 1544. The material strip 1542 is then folded back on itself

toward panel 1540 to form a loop in the material strip 1542. A second end of the material

strip 1542 is then inserted through a slot of aperture 1546 of the panel 1540 and the

second end is coupled on an opposite side of the panel via a second coupling 1548. In the

configuration of Fig. 15M, the opposing ends of material strip 1542 (i.e., first and second

ends) are positioned on opposite sides of the panel 1540. The panel 1540 may be coupled

with a shoe and the loop formed in the material strip 1542 may function as a lace guide by

inserting a lace or tension member through the loop. The loop formed from either

material strip, 1532 and/or 1542, may extend beyond a distal edge of the respsective panel

or be disposed proximally thereof as desired.

[0125] Fig. 15N illustrates an embodiment similar to Fig. 15L except that the first

and/or second coupling is achieved via stitching, 1535 and 1537 respectively. Similarly,



Fig. 150 illustrates an embodiment similar to Fig. 15M except that the first and/or second

coupling is achieved via stitching, 1545 and 1547 respectively.

[0126] Figs. 15P-U illustrate various configuration of lace guide panels. In Fig. 15P

opposing ends of a material strip 1552 are disposed under a material panel 1550 with a

looped portion of the material strip 1552 extending above the panel 1550. Stated

differently, the ends of the material strip 1552 and the loop formed by the material strip

1552 are positioned on opposite sides of the panel 1550. This configuration may be

achieved by inserting a first end of the material strip 1552 within a first slot or aperture

1554 of the panel 1550 and inserting a second end of the material strip 1552 within a

second slot or aperture 1556. As shown in Fig. 15Q, the opposing ends of the material

strip 1552 may be coupled 1558 apart from one another and/or adjacent the respective

slots/apertures, 1554 and 1556, or as shown in Fig. 15R, the opposing ends of the material

strip 1552 may be coupled 1559 together and/or adjacent one another. Coupling the

opposing ends as shown in Fig. 15R forms a complete loop in material strip 1552, but

may focus a majority of the stress induced on material strip 1552 at the single coupling

point 1559. Coupling the ends of material strip 1552 as shown in Fig. 15Q may distribute

the induced stress about the panel 1550 without forming a complete loop in the material

strip 1552.

[0127] Figs. 15S and 15T, illustrate another embodiment wherein the opposing ends

of a material strip 1562 are positioned on an opposite side of a panel 1560 from a loop

formed in the material strip 1562. The embodiment of Figs. 15S and 15T differs from

that of Figs. 15P-R in that the opposing ends of material strip 1562 are inserted through a

single slot or aperture 1564 and coupled via one or more couplings 1566 to an

undersurface of the panel 1560. Fig. 15U illustrates an embodiment in which a material

strip 1572 is entirely positioned on a single side of a panel 1570 having a first end 1574

and second end 1576 coupled apart from one another. In other embodiments, the first end

1574 and second end 1576 of the material strip 1572 may be coupled together or adjacent

one another. Similarly, in some embodiments the opposing ends of the material strip

1572 may be positioned on opposite sides of the panel 1570. The material strips of Figs.

15P-U may be coupled with the panels via heat welding, RF or sonic welding, heat

pressing, adhesive bonding, stitching, and the like.



[0128] In any of the embodiments of Figs. 15A-U, the guide panels may be coupled

with a shoe or other product as desired. For example, the guide panels may be stitched,

adhesively bonded, heat or RF welded, and the like to the eyestay, or the guide panels

may be positioned under the upper of the shoe, or elsewhere, as desired.

[0129] Referring now to Figs. 16A and 16B, illustrated is another embodiment of the

die cut panel 1600. Die cut panel 1600 includes a first longitudinal edge 1602 and a

second longitudinal edge 1604 with a plurality of material strips, 1606 and 1608,

extending laterally between the longitudinal edges. The material strips, 1606 and 1608,

have a sawtooth like pattern with adjacent strips angled in opposite directions. To form

the material strips, 1606 and 1608, and longitudinal edges, a plurality of hourglass and

diamond shapes are cut into a main body of the die cut panel 1600 as shown in Fig. 16E.

As with the previous die cut panels, die cut panel 1600 is folded in half a long a centerline

so that the material strips, 1606 and 1608, form lace guides. Because the material strips,

1606 and 1608, are arranged in the sawtooth like pattern, the resulting lace guides, after

folding of the die cut panel 1600, are angled relative to the longitudinal edges. For

example, the material strips, 1606 and 1608, may be angled at roughly 45° from a top

surface of the longitudinal edges and in opposite directions after folding of the die cut

panel 1600. In such a configuration, adjacent material strips may function as a lace guide

pair.

[0130] The folded die cut panel 1600 provides lace guides having a configuration

similar to guide panels 1500 and/or 1510, but the folded die cut panel 1600 does not

require coupling, welding, or bonding of material panels to form the lace guide. Since

coupling of material panels is not required, die cut panel 1600 may provide several

advantages over guide panels 1500 and/or 1510. For example, uncoupling of the material

panels, such as due to fraying or breakage of stitch threads and the like, is typically not a

concern since the die cut panels are formed of a single or very few material pieces.

Further, since a pair of material strips, 1606 and 1608, function as the lace guide, the lace

guide is less prone to buckling, which may occur when a relatively long single fabric lace

guide is used. In some embodiments, the longitudinal ends, 1602 and 1604, may be

coupled together after the die cut panel 1600 is folded. Individual guide panels may then

be cut from the die cut panel 1600, or the die cut panel strip 1600 may be coupled and

used with a shoe or other product.



[0131] Figs. 16C and 16D illustrate another embodiment of a die cut panel 1610. Die

cut panel 1610 is similar to die cut panel 1600 in that die cut panel 1610 includes a main

body 1612 having longitudinal ends and a plurality of material strips extending there

between. Hour glass 1614 and circular 1616 geometries are cut into a central portion of

the main body 1612 to form the longitudinal ends and material strips. The die cut panel

1610 may then be folded to form the lace guides as shown in Fig. 16D. The circular cut

1616 may allow smaller lace entrance/exits to be formed into die cut panel 1610.

[0132] As with some of the previously described embodiments, the edges of material

strips of die cut panel 1600 and/or 1610 may flex upward as the lace is tensioned to

provide a radius or smooth transition for the lace, thereby reducing lace and/or die cut

panel wear. As briefly mentioned above, Fig. 16E illustrates a method 1620 of

manufacturing the die cut panels. Specifically, a fabric/material strip 1624 may be rolled

between a first roller 1628 and a second roller 1626. A cutting machine or device 1622 is

positioned between the first and second rollers, 1628 and 1626, and above and/or below

the fabric/material strip 1624. The cutting machine 1622 cuts or forms the above

described geometries, or any other desired geometry, into the fabric/material strip 1624 to

form the die cut panel. The cutting machine 1622 may be a laser cutter, water jet cutter,

die or stamp cutter, and the like.

[0133] Referring now to Figs. 17A-D, illustrated are embodiments in which a mesh

guide 1710 of a shoe 1702 is used as a guide for the lacing system's lace 1712. The mesh

1710 may be woven into the eyestay of shoe 1702 or elsewhere relative to the shoe 1702.

In other embodiments, a proximal end of the mesh guides 1710 may be attached to the

shoe 1702 via stitching, adhesive bonding, heat or RF welding, and the like, or the

proximal end of the mesh guides 1710 may be coupled with a component that is in turn

coupled with the shoe 1702 (e.g., a fabric strip or panel).

[0134] In some embodiments, the entire upper of the shoe 1702 may be a woven

material and the mesh guides 1710 may merely be end points of the weave. One

advantage of the mesh guides 1710 is the ability of the mesh guides 1710 to deflect and

bend under lace tension load. The ability of the mesh guides 1710 to deflect or bend in

this manner allows the guides to conform to the lace 1712, thereby reducing lace wear

and extending the life of the lace 1712, guides 1710, and/or shoe 1702. In some

embodiments, the weave 1710a of the mesh guide may have a uniform pattern, which

may provide a relatively even flex or bending of the guide. In other embodiments, the



weave 1710b may be customized or varied to provide a desired appearance and/or

performance of the mesh guide. For example, opposing ends of the mesh guide 1710b

may have a more open weave pattern (i.e., greater spacing between threads) while a

central portion has a more close or tight weave pattern (i.e., smaller thread spacing).

Such a configuration may allow the opposing ends to flex more than the central portion

under lace loads so as to provide a desired radius, transition, or bend for the lace. Various

other weaver pattern configurations are possible to provide one or more desired properties

and/or guide functions. In addition, the thread materials used for the mesh guides 1710

may be varied or customized to provide one or more desired properties or performances

of the guides.

[0135] Referring now to Figs. 18A and 18B, illustrated are embodiments of

components that may be coupled together and with a shoe to form guide members. As

shown in Fig. 18A, in one embodiment the component includes a main body 1802 and a

pair of arms 1806 that extend diagonally from the main body 1802. A distal end of each

of the arms 1806 includes a flange 1808 that, in some embodiments, may have one or

more apertures formed therein (not shown). The flanged end 1808 may have a pointed or

triangular configuration oriented relative to main body 1802. The main body 1802

includes a slit or slot 1804 that is positioned roughly orthogonally to a respective arm

1806. The orthogonal orientation of the slit 1804 relative to the arm 1806 aids in

insertion of the arm 1806 within the slit 1804. As illustrated in Fig. 19, the slit 1804 of

main body 1802 allows the flanged end 1808 of an arm 1806 to be inserted and positioned

through the main body 1802 in forming the guide member.

[0136] Fig. 18B illustrates a component similar to the component of Fig. 18A except

that a single arm 1806 extends from the main body 1802. A trapezoidal shaped end 1808

is positioned at the distal end of arm 1806. The trapezoidal shaped end 1808 is insertable

within a slit or slot of the main body 1802 to form a single lace guide. The component of

Figs. 18A and 18B is typically formed as a single piece, although in other embodiments

the component may be formed of multiple pieces. In some embodiments, the component

may be formed of a relatively soft fabric material that allows the component to be easily

handled and adjusted. In other embodiments the component may include various other

materials, such as a variety of plastics, rubbers, or combination of materials. In some

embodiments, the component includes a thermoplastic elastomer layer (e.g., polyurethane

(PU) coating) on one surface and an adhesive layer (e.g., hot melt) formed or applied atop



the thermoplastic elastomer layer (hereinafter PU coating). The adhesive layer may aid in

coupling the component together and/or to a shoe/article in forming the guide member.

In other embodiments, the component may not include an adhesive layer and/or PU

coating.

[0137] Referring now to Fig. 19, illustrated is a process of assembling component to

form one or more guide members. As shown in step 1902, the flanged end 1916 of the

component is bent or folded backward along arm 1914. As shown in step 1904, the

flanged end 1916 is inserted through a respective slit 1912 of the main body 1910, which

forms a looped end 1918 in the arm 1914. As shown in step 1906, the other arm 1914

may be inserted through the other slit 1912 so that the component forms two looped end

portions 1918. As shown in step 1906, when the flanged ends 1916 are inserted through

the respective slits 1912, the flanged ends 1916 are positioned on an opposite side of the

main body 1910 from or relative to arms 1914, which forms the looped ends 1918. After

the flanged ends 1916 are positioned through the slits 1912, the component may be

coupled together via heat welding, ultrasonic welding, high-frequency welding, adhesive

bonding, and the like. For example, when the component includes a hot melt layer, the

component may be heated to melt the hot melt and thereby couple the component together

and/or to a shoe or article. The PU coating of the component may function as a barrier to

prevent the hot melt from seeping through the component (e.g., through the fabric

material). If the flanged ends include apertures, the apertures (not shown) of the flanged

ends 1916 may prevent or reduce the formation of non-adhered sections when the

component is coupled with a shoe or other article. For example, the apertures may allow

the main body 1910 to be directly coupled with the shoe or article rather than being

coupled with a top surface of the flanged ends 1916. This configuration aids in and/or

reinforces the coupling or attachment of the component with the shoe or article.

[0138] When assembled, the looped ends 1918 function as guides members to direct or

route a tension member or lace about the shoe or article. For example, a lace or cord may

be inserted or otherwise positioned through a loop 1918 so that upon tensioning of the

lace or cord, the loop 1918 and arm 1914 slidably engage with the lace or cord and

thereby direct the lace or cord along a path about the shoe or article.

[0139] Step 1906 is not performed in embodiments wherein only a single guide

member or loop 1918 is formed, such as in instances where guide members are formed



from a component as shown in Fig. 18B. The component may be coupled together so that

an edge 1920 is formed adjacent and/or extends from where the arm 1914 contacts the

main body 1910. The edges 1920 may aid in fixedly attaching the component with the

shoe or article. For example, the edges 1920 reinforce the coupling of the component

with the shoe or article by distributing any applied load away from the edge of the

component, which may reduce the likelihood of the component peeling or pulling away

from the shoe or article.

[0140] Referring now to Figs. 20A-21, illustrated are other embodiments of

components 2000 that may be used to form a guide member about a shoe or article. As

shown in Fig. 20A, component 2000 may include a main body 2002 and arm 2004 that

extends roughly diagonally from the main body 2002. A distal end of the arm 2004

includes a flanged end 2006 that may include one or more apertures in a body portion

thereof. The arm 2004 of the component 2000 is elongated relative to the arm of the

components previously described. In addition, the main body 2002 of the component

2000 does not include a slit or slot through which the flanged end 2006 of the arm 2004 is

inserted. Rather, component 2000 includes a second main body 2010 having a slit or slot

2012 through which the flanged end 2006 is inserted. The use of the two components,

2002 and 2010, and the elongated arm 2004 allows the opposing ends of the elongate arm

2004 to be spaced apart and coupled with a shoe or article in a high and low configuration

as shown in Figs. 22 and 23 and further described in U.S. Patent Application No.

61/924,175, the entire disclosure of which is incorporated by reference herein.

[0141] As shown in Fig. 21, in some embodiments the component 2120 may include a

first main body 2122 and a second main body 2126 that are positioned on opposite sides

of the elongate arm 2124. In this configuration the component 2120 may be formed of a

single piece of material rather than multiple pieces. The multiple pieces of component

2000 may be preferred when a hot melt layer is applied to the main body 2002 and/or

second main body 2010 because the multiple pieces allows the hot melt material to be

applied to a single side of a fabric material strip from which the main body 2002 and

second main body 2010 are formed. Stated differently, the multiple pieces do not require

the hot melt material to be applied to opposing sides of the material strip as a single piece

component may require.



[0142] Referring now to Figs. 22 and 23, illustrated are embodiments of coupling the

components of Figs. 20A-21 with a shoe. As shown in Fig. 22, a component is coupled

with a shoe 2200 by positioning and coupling the main body 2210 of the component near

the shoe's eyestay. The main body 2210 may be coupled with the shoe 2200 via heat

welding, RF welding, adhesive bonding, and the like. The elongate arm 2202 is then bent

or folded to form a looped end 2214 near the shoe's eyestay. The second main body 2212

is positioned about the shoe and the flanged end (not shown) of the elongate arm 2202 is

inserted through a slit of the second main body 2212. The second main body 2212 is then

fixedly attached to the shoe via heat welding, RF welding, adhesive bonding, and the like.

As shown in Fig. 22, the second main body 2212 may be positioned and coupled about

the shoe 2200 near the shoe's sole to form the high and low configuration described in the

'175 application incorporated by reference herein. In some embodiments, the positioning

of the main body 2210 and second main body 2212 about the shoe may be reversed.

[0143] A tension member 2216 (e.g., lace or cord) may then be inserted through the

looped end 2214 and thereby guided or directed about the shoe 2200. Tensioning of the

tension member 2216, such as via a reel based mechanism 2218, or other tensioning

mechanism, may cause the component to pull or tighten the shoe near both the shoe's

eyestay and sole. Tightening of the shoe in this manner may improve the fit and/or feel of

the shoe about the foot by both pulling the shoe's tongue closed and simultaneously

pulling or pressing the medial and/or lateral sides of the shoe more tightly against the

user's foot. The result may be an increased wrap or fit of the shoe about the user's foot.

In some embodiments, one or more components may be crisscrossed to reduce rotation of

the shoe (e.g., arms 2204 and 2206), aid in pulling the shoe's heel and/or toe portion

against the foot, and the like. In embodiments wherein a single component is used (e.g.,

component 2120 of Fig. 21), the opposing ends, 2122 and 2126, of the elongate arm 2124

may be positioned about the shoe 2200 and coupled therewith.

[0144] Referring now to Fig. 23, illustrated is another embodiment of coupling a

component with a shoe 2300. Coupling of the component with the shoe 2300 is similar to

the process described in Fig. 22, except that one or more of the components 2302 includes

multiple elongate arms, 2304 and 2306, rather than a single elongate arm. The multiple

elongate arms, 2304 and 2306, may distribute the tensioning or tightening force about the

shoe as desired. For example, in one embodiment, an elongate arm 2306 may be

positioned closer to the shoe's heel while another elongate arm 2304 is positioned closer



to the shoe's sole so that upon tensioning of the components 2302, the shoe's heel and

sole are pulled against the user's foot. A second component 23 10 may be positioned

toward the shoe's toe region to pull the toe region against the user's foot. In some

embodiments, a third component 23 12, that may or may not include multiple ends, may

be crisscrossed with the second component 23 10 as desired. Various other configurations

of the components about the shoe are possible to achieve a desired fit and/or feel of the

shoe about the user's foot.

[0145] One advantage of the guides or components described in Figs. 18A-23 is that the

lace guide may be formed essentially simultaneously as the shoe is formed. For example,

the distal end of the arm may be folded back on itself and inserted through a slit or slot of

a main body as previously described. The lace guide may then be positioned on an upper

of the shoe, or between one or more layers of the shoe, and heat pressed, heat welded, RF

or sonic welded, or the like as the shoe's upper and/or other layers is heat pressed, heat

welded, RF or sonic welded, or the like. In this manner, the lace guide may be coupled

together as one or more layers of the shoe are coupled together. Stated differently, the

lace guide may be integrally formed with the shoe during the shoe manufacturing process.

The integral forming of the lace guides with the shoe may aid in firmly bonding,

coupling, or otherwise adhering the lace guide to the shoe.

[0146] Figs. 24A-3 IB illustrate various other lace guides and/or methods of forming

lace guides. Figs. 24A and 24B illustrate a method 2400 of forming lace guides from a

strip of material layers 2402. The weld horn 2404 (e.g., sonic or RF weld, heat weld, and

the like) may contact the strip of material layers 2402 to couple the material layers along

a inner ring 2407 and an outer ring 2406. A central portion between the inner and outer

rings, 2407 and 2406, remains uncoupled so that upon cutting of the strip of material

layers 2402, the material between the inner and outer rings, 2407 and 2406, forms a

lumen for a lace guide as shown in Fig. 24B and described herein above. A cutter device

2408 may be used to separate the strip of material layers 2402 into a first strip 2410 and

second strip 2412 that may have a mirror configuration.

[0147] Figs. 25A and 25B illustrate a strip of material 2502 having a plurality of rings

2504 that function as lace guides. The rings 2504 may be formed by coupling strip of

material layers together, such as by using a weld machine illustrated in Fig. 24A. The

weld or bonding of the rings 2504 is formed to be a solid bonding layer rather than a first



and second ring as described in Fig. 24A. A lace 2506 may be inserted between the

material layers and positioned around one or more of the rings 2504 to direct and route

the lace 2506 about a shoe 2500 as shown in Fig. 25B. The rings 2504 allow the lace

path to be customized by winding the lace 2506 around one or more rings as desired as

shown in Fig. 25A. In some embodiments, the rings 2504 and/or lace guide strip 2502

may be formed during the manufacturing of the shoe 2500.

[0148] Referring now to Figs. 26A-D, illustrated is another embodiment of forming a

strip of lace guides. To form the lace guides, a strip of material 2602 is provided having a

plurality of arms or members 2604 that extend laterally from an edge of the strip of

material 2602. A distal end 2606 of the arms 2604 may be enlarged to facilitate in

coupling the arms with the strip of material 2602. The arms are folded backward toward

the strip of material 2602 and the distal end 2606 of the arms 2604 is coupled 2608 with

the strip of material 2602 via heat welding, RF or sonic welding, heat pressing, adhesive

bonding, and the like. The folded arms 2604 from loops through which lace 2610 may be

inserted to guide or direct the lace 2610 about a lace path of a shoe 2500. As shown in

Fig. 26B, the arms 2604 may be folded to have an angled configuration (e.g., 45 degrees).

In this configuration, a pair of arms may be used to guide or direct the lace as shown in

Fig. 26D. As shown in Fig. 26C, in other embodiments the arms 2604 may be folded two

or more times to provide a triangular lace guide configuration. The lace guide strip 2602

may be coupled near an eyestay of the shoe 2500, or elsewhere, and positioned under one

or more layers of the upper so as to be hidden from view.

[0149] Referring now to Figs. 27A-G, illustrated are embodiments of forming

triangular shaped lace guides. Figs. 27A-C illustrate that a strip of material 2704, such as

a fabric material, may be positioned on a surface of another material 2702, such as the

inner surface of a shoe, and coupled therewith to form a triangular shaped lace guide.

Specifically, the material strip 2704 maybe folded two or more times to form the

triangular shaped lace guide and opposing ends of the material strip 2704 may be coupled

2706 with the additional material 2702. Coupling of the material strip 2704 and

additional material 2702 may be achieved via heat welding, RF or sonic welding, heat

pressing, adhesive bonding, stitching, and the like. As shown in Fig. 27A, in some

embodiments, the triangular shaped distal end of the guide may likewise be bonded or

coupled 2708 to hold the material together. As shown in Fig. 27B, in other embodiments

the triangular shaped distal end may not be bonded or coupled together. As shown in Fig.



27C, in some embodiments a single bond or coupling 2710 may be used to couple the

opposing ends of the material strip 2704 together.

[0150] referring now to Figs. 27D and 27E, illustrated is a lace guide panel 2720 that

may be formed with a triangular shaped lace guide. In forming the panel 2720, a material

strip 2722 may be folded two or more times, typically using opposite folds, to form a

triangular shaped distal end that functions to guide a tension member or lace. Opposing

ends of the material strip 2722 are then coupled 2724 with the body of the panel 2720 to

attach the material strip 2722 with the panel 2720. The opposing ends of the material

strip 2722 may be coupled via heat welding, RF or sonic welding, adhesive bonding, and

the like. In some embodiments, the triangular shaped distal end may similarly be coupled

2725 together and/or with the panel 2720. Coupling of the triangular shaped distal end in

this manner may hold the material together and/or reduce a thickness or profile of the

panel 2720. To further reduce the thickness of the panel 2720, material strip 2722 is often

made of a single material layer, although multiple material layers may be used.

[0151] The triangular shaped distal end is coupled together 2726 so that the opposing

sides of the distal end remain uncoupled and form channels 2728 through which the lace

or tension member is inserted. When coupled with the panel 2720, the material strip 2722

may be positioned on one side of the panel 2720 as shown in image 1 of Fig. 27D, or the

material strip 2722 may be positioned so as to extend from one side of the panel 2720 to

the opposite side of the panel 2720 as shown in image 2 of Fig. 27D. The material strip

2722 may be positioned on opposite sides of the panel 2720 by inserting the opposing

ends of the material strip 2722 within slots 2730 formed in the panel 2720. Fig. 27E

illustrates that in some embodiments, the coupling of the opposing ends 2724 and/or the

coupling of the triangular shaped distal end 2726 may be achieved via stitching.

[0152] Figs. 27F and 27G illustrate the panel 2720 positioned on an inner surface of an

article, such as a shoe 2740. In such embodiments, the panel 2720 is typically positioned

so that the material strip 2722 is facing inward and is accessible to thread the lace through

the triangular shaped distal end. An edge of the panel 2720 is also typically recessed

from an edge of the article. For example, in shoe construction, the upper typically

includes stitching 2742 near the shoe's eyestay. To prevent the stitching from contacting

and interfering with the panel 2720 of the triangular shaped distal end that functions as

the lace guide, the edge of the panel 2720 may be offset from the edge of the stitching



2742 and/or edge of the eyestay by an amount X that may be selected based on need or

use of the shoe, an aesthetic look, and the like.

[0153] Positioning the panel 2720 on the inner surface of the shoe 2740 as shown in

Figs. 27F and 27G allows the panel and material strip 2722 that functions as the lace

guide to remain hidden from view, which provides a clean and/or aesthetically pleasing

shoe appearance. As described above, the panel 2720 may aid in proper alignment

relative to the shoe and/or coupling of the panel with the shoe. For example, the panel

2720 allows the spacing of adjacent panels to be easily determined and/or allows the

spacing of the triangular shaped lace guide from the edge of the eyestay to be easily

determined. A surface of the panel 2720 may include an adhesive (e.g., hot melt) that

allows the panel 2720 to be quickly and conveniently heat pressed to the inner surface of

the shoe. In other embodiments, the panel 2720 may be RF or sonically welding,

adhesively bonded, stitched, and the like with the inner surface of the shoe. In some

embodiments, the triangular shaped distal end may be positioned near or over an end of

the panel 2720 as desired.

[0154] Referring now to Figs. 28A-D, illustrated is another embodiment of lace guides

that may be used to guide or direct a lace about an article. The lace guides of Figs. 28A-

D are formed via coupling of multiple layers of material. As shown in Fig. 28A, multiple

material layers 2802 are coupled to form a plurality of lumens 2804. The material layers

2802 are coupled together using any of the processes described herein or otherwise

known in the art so that a portion of the material layers 2802 remains uncoupled or

unbounded to form the lumens 2804. As described herein above, a lace or tension

member may be inserted through the uncoupled or unbounded lumens 2804 so that the

lumens 2804 function to guide or direct the lace about a lace path. The size or other

dimensions of the lumens 2804 may be uniform or varied as desired. Fig. 28B illustrates

material layers being coupled or bonded together to form a panel 2806 having a single

lumen 2804. Fig. 28C illustrates a lace 2808 inserted within the single lumen 2804 of

panel 2806 and Fig. 28D illustrates the material layers 2802 coupled with a shoe 2800 to

guide or direct a lace 2808 along a lace path of the shoe 2800. The material layers 2802

are typically positioned under one or more layers of the shoe's upper, or the material

layers 2802 may be formed via one or more of the layers of the upper.



[0155] Referring now to Figs. 29A and 29B, illustrated is an embodiment of forming

lace guides of multiple material layers coupled or bonded together as previously

described. The lace guides of Figs. 29A and 29B, however, are formed to aid in insertion

of lace 2910 through the lace guides. Specifically, the guides are formed of material

layers 2902 that are coupled together so that a rear portion 2908 of the material layers

2902 remains unbounded or uncoupled. This may be achieved by bonding opposing sides

of the material layers 2902 and by bonding a front portion 2906 of the material layers

2902. The opposing sides 2904 of the material layers 2902 are coupled so that the rear

portion 2908 remains uncoupled and so that the lumen for the lace 2910 extends to the

rear portion 2908. Because the rear portion 2908 of the material layers 2902 remains

uncoupled, the lace 2910 may be inserted through the material layers 2902 and pulled

distally of the rear portion 2908 and then reinserted through the material layers 2902 as

shown in Fig. 29A. This configuration enables easy coupling of the lace 2910 with the

lace guides formed by the material layers 2902. Fig. 29B illustrates the material layers

2902 coupled with an article 2912.

[0156] Referring now to Figs. 30A-C, illustrates in an embodiment of forming lace

guides under the upper of a shoe 3000, or under one or more upper material layers of the

shoe. As shown in Fig. 30A, a material strap 3002 is positioned under one or more upper

layers of the shoe 3000. The strap 3002 is folded multiple times to form a triangular

distal end portion 3006 that functions to guide or direct lace 3004 about a lace path along

the shoe 3000 as described herein. The triangular distal end portion 3006 may be

configured to have an elongate portion or section as shown in Fig. 30A or may have a

smaller section if desired. As shown in Fig. 30B, the opposing ends of the strap 3002

may extend downward along the medial and/or lateral sides of the shoe 3000 and

terminate at or near the shoe's outsole. The triangular distal ends 3006 of the straps 3002

may be coupled with the shoe 3000 to extend beyond the shoe's eyestay 3010 as shown in

Fig. 30B or to be disposed proximal to and under the eyetsay 3012 as shown in Fig. 30C.

[0157] Referring now to Figs. 31A and 3IB, illustrated is another embodiment of

forming alee guides about a shoe 3100 using a strap 3102. The strap 3102 is crisscrossed

about a side of the shoe (e.g., medial and/or lateral) from near the outsole to near the

eyestay to form a plurality of looped portions through which a lace or tension member

may be inserted. The looped portions of the strap 3102 may extend beyond the eyestay as

shown in Fig. 31A or be disposed under the eyestay as desired. The strap 3102 may be



coupled near the outsole 3104 and/or near the eyestay 3106 to provide a desired pull on

the shoe's material.

[0158] Referring now to Figs. 32A-D, illustrated are embodiments of customizable lace

guide systems. For example, Figs. 32A and 32B illustrates a system for positioning one

or more guides 3202 about an article, such as a brace, to create a customizable lace path.

Customizable lace paths can provide varying levels of support, pressure, compression,

and comfort to at least a portion of a user's body. An array 3204 of one or more

positioning features, such as holes 3206 and/or snaps may be created or positioned on a

brace 3200 to house and/or support the guides 3202. The guides 3202 can be configured

to receive and reroute or direct a lace 3208 along a lace path about the brace 3200 as

shown. The guides 3202 can also be arranged to provide an optimized radius for the lace

3208 that minimizes lace wear and/or maximizes lace life. For example, the optimized

radius may keep the lace 3208 from being subject to excessive forces and thereby prolong

the life of the lace 3208.

[0159] Arrays 3204 may be configured with any arrangement and/or any number of

holes 3206 or snaps to enhance the customizability of the brace. As shown in Figs. 32A

and 32B, the guides 3202 may be inserted into the holes 3206 of the array 3204 to create

customized lace guides and/or lace pattern. Any type of guide 3202 may be used in

combination with the arrays 3204 using holes 3206, snaps, or other types of fastening

features. Holes 3206 can be any size or shape, but generally have a smaller geometry

than at least a portion of the guide 3202 in order to ensure that the guides 3202 remains

secured in place about the brace 3200.

[0160] Figs. 32C and 32D illustrate embodiments of guides attached to footwear in

different patterns. For example, shoe 3220a illustrates a lace system made of guides 3222

that are riveted to the shoe 3220a. Shoe 3220b illustrates a lace system made up of guides

3224 that are attached to the shoe 3220b by securing a flange 3226 under the surface or

eyelet of the shoe 3220b. Shoe 3220c illustrates a lace system made up of a combination

of different guide types. For example, guides 3228, 3230, and/or 3232 can be riveted to

shoe 3220c to create different lace guides and/or patterns. In one embodiment, guide

3228 can direct or route the lace in opposite directions or paths while guides 3230 and

3232 direct or route the lace about a single lace path. Guide 3230 may differ from guide

3232 in that guide 3230 provides a smaller and/or different radius of curvature. As shown



in Figs. 32C and 32 D , guides 3222, 3224, 3228, 3230, and 3232 may be arranged in any

pattern to customize a brace to meet a user's particular needs.

[0161] While the embodiments described herein generally describe customizing a brace

by adjusting the position of one or more lace guides, it should be realized that a brace

may be similarly customized by adjusting the position of a reel assembly. For example,

the reel assembly itself may be positioned at a desired location by coupling the reel

assembly with the brace body and/or a housing of the reel assembly may be coupled with

the brace body and the reel assembly can be in turn coupled or attached to the housing.

Adjusting the position of the reel assembly may be beneficial because greatest lace

tension may be experienced near the reel assembly. As such, differential pressure, fit,

and/or preference profile may be achieved by positioning the reel assembly in a desired

location about the brace body.

[0162] In some embodiments, various portions of the footwear or brace may be

relatively flexible or rigid to provide a desired function or effect. For example, in some

embodiments, the eyestays of the footwear may be flexible to allow the eyestays to flex

and/or conform to the user and/or the customized configuration of the footwear. The

flexibility of the eyestays, or other components, may help the footwear remain closed,

which may lower the possibility of contamination from dirt, debris, and the like. The

positioning of the eyestays may be varied or customized as well to create various sized

guides.

[0163] Figs. 33A-C depict an embodiment of hinged snap guides. The guides of Figs.

33A-C may be easily coupled with a brace 3320. The guide 3322 is shown as being

relatively thin and rectangular shaped, although other guide shapes and dimensions may

be utilized. The guide 3322 includes a hinge 3324 that serves to allow the guide 3322 to

be opened and closed. A side opposite the hinge 3324 includes a fastening mechanism,

such as a clasp having a first edge 3332 that couples with a second edge 3334 to secure

the guide 3322 to a brace 3320. The first edge 3332 may include a channel 3328 that is

configured to receive and reroute or direct a lace. When the snap guide 3322 is opened,

the first edge 3332 can be inserted or removed through a hole or slot 3326 in the brace

3320 as shown in Fig. 33B. The slot 3326 may be sized slightly larger than the first edge

3332 of the snap guide 3322.



[0164] To secure the guide 3322 to the brace 3320, the guide 3322 may be inserted

through the slot 3326 and the snap guide 3332 may be folded to engage and couple the

first edge 3332 and the second edge 3334. When secured to the brace 3320, the two

edges 3332 and 3334 may be positioned or extend beyond an edge of the brace 3320. In

other embodiments, the two edges 3332 and 3334 may be inserted and brought into

engagement through a second hole (not shown) in the brace 3320. In such embodiments,

the edges 3332 and 3334 may not extend beyond an edge of the brace. In other

embodiments, the brace 3320 may include a plurality of holes or slots 3326 that are

spaced inwardly from the lateral edge of the brace and arranged in a ladder like pattern

(not shown). In such embodiments, the snap guide 3332 may be inserted through any

desired hold/slot 3326 and snapped together. In this manner, the snap guide 3332 could

be moved inward from the edge of the brace 3320 by any desired amount.

[0165] Figs. 34A -C illustrate other embodiments of guides that can be snapped onto a

brace to customize the brace's lace guide configuration. For example, Figs. 34A-C

illustrate a snap guide 3422 that is configured to be installed from either an outer surface

or an inner surface of a brace 3420. As illustrated, an upper portion 3424 and a lower

portion 3428 may each have one or more lateral ends 3430 that are flexible or bendable.

The flexible or bendable lateral ends 3430 allow the snap guide 3422 to be inserted

downward and within a hole 3426, or alternatively, to be inserted upward and within the

hole 3426 by pressing the snap guide 3422 upward or downward through the hole 3426.

This causes the lateral end 3430 of the upper or lower portion, 3424 or 3428, to flex or

bend as illustrated in Fig. 34C. In one embodiment, the flexible lateral ends 3430 may be

positioned on the same side of the snap guide 3422, or may be positioned on opposite

sides thereof. In another embodiments, the entire perimeter of the upper and/or lower

portions, 3424 and/or 3428, may be flexible or bendable.

[0166] Figs. 35A-D illustrate alternative lace guides and mounting components that

allow the lace guides to be easily attached and/or removed from a brace. In some

embodiments, the mounting components may be integrally formed with or attached to the

brace body. The mounting components can include one or more rigid and/or flexible

members that allow the lace guides to be easily attached and/or removed from the brace.

[0167] Fig. 35A illustrates an embodiment of a lace guide 3522 and mounting

component 3528. Mounting component 3528 may be positioned atop and secured to



brace body 3520 via stitching, RF or ultrasonic welding, adhesive bonding, mechanically

fastening, and the like. Alternatively, mounting component 3528 can be integrally

formed with the brace body 3520 such as by insert molding and the like. The mounting

component 3528 may include one or more arms 3524 that couple with a flange 3526 of

guide 3522. The one or more arms 3524 can be snap fit with the flange 3526 of guide

3522 when guide 3522 is inserted into mounting component 3528. In some

embodiments, the guide 3522 may be pushed against the arms 3524 to flex the arm 3524

outward and allow the flange 3526 to be inserted and snapped into the arms 3524. In

other embodiments, the flange 3526 may be inserted within one of the arms 3524 while

the opposite side of the guide 3522 is snapped into another arm 3524.

[0168] As shown in Figs. 35B and 35C, in some embodiments a mounting component

may include components that are positioned on both an inside and outside surface of a

brace 3550. For example, the brace 3550 may include an arm 3556 that is positioned on

an inside surface of the brace 3550 and a protrusion 3558 that is positioned on an outside

surface of the brace 3550. One skilled in the art will recognize that other embodiments

may reverse the position of the arms 3556 and the protrusion 3558 as desired. In such

cases, the installation of the guide 3552 about the brace may also be reversed. The arm

3556 may receive a flange 3562 of the guide 3552 by snapping or inserting the flange

3562 into a channel of the arm 3556. In some embodiments, the flange 3562 may be

inserted within the channel of arm 3556 after a main body of the guide 3552 is inserted

through a hole 3560 in the brace 3550. An aperture 3564 of a second flange of guide

3552 may then be positioned over and coupled or engaged with the protrusion 3558. In

this manner, the protrusion 3558 may secure the guide 3552 in place relative to the brace.

[0169] The snap in guide parts - or reel assembly or reel assembly housing parts -

greatly increases the production efficiency of customizing braces. For example, a hole

may be easily punched in a metal or rigid structure of the brace, the brace may include

molded holes or slots, or other coupling structures could be easily formed in the brace.

The snap in parts (e.g., guides, reel assembly, housings, and the like) may then be quickly

and easily coupled with the formed or pre-existing holes or coupling structures, such as

by snapping into engagement with these structures or features.

[0170] Fig. 35D shows a mounting component 3574 that is configured to slidably

couple with a guide 3572. To slidably receive the guide 3572, mounting component 3574



includes one or more flanges 3576 that extend laterally from a top surface of the

moutning component 3574. The flanges 3576 may be spaced apart to form a channel or

channels within which a slot or slots 3578 of the guide 3572 may be slid or snapped. In

some embodiments, a back wall of the slot 3578 may serve to stop the mounting

component 3574 from sliding entirely through the slot 3578. In another embodiment, the

flanges 3576 may include a lip or edge 3582 that contacts a front edge of the guide 3572

and secures the guide in position relative to mounting component 3574. In yet another

embodiment, the slot 3578 may have a tapered configuration that prevents the flanges

3576 from passing entirely through the slot 3578 and that secures the components in

place.

[0171] In some embodiments, the guide 3572 can be positioned onto the mounting

component 3574 so that tension from the lace secures or maintains the guide 3572 in a

coupled configuration with the mounting component 3574. Although not shown, in some

embodiments the mounting component 3574 may include a flange or flanges and the

guide 3572 may include a slot that slidingly engages with the mounting component 3574.

[0172] Referring now to Figs. 36-37B, in some embodiments the mounting components

may be fastened to a brace using fastening means other than snaps. For example, Fig. 36

illustrates a mounting component having pin formations that can be used to secure a guide

onto a brace. For example, a guide 3602 may be mounted to a brace 3600 via heat

staking, adhesive bonding, mechanically fastening, and the like. A mounting component

3604 includes a plurality of pins 3606 can be formed with or secured onto the brace 3600.

Apertures 3608 in the guide 3602 may be aligned with the pins 3606 and the guide 3602

positioned atop the mounting structure 3604 with the pins 3606 inserted through one or

more of the apertures 3608. Upon positioning the guide 3602 atop the mounting structure

3604, the pins 3606 can be melted using heat staking methods to affix the guide 3602 to

the mounting structure 3604. Other staking methods, such as ultrasonic welding,

adhesive bonding, mechanically fastening (e.g., using cotter pins), and the like, may

alternatively be used to secure the guide 3602 to the pins 3606. The pins 3606 may be

made of any meltable material, including thermoplastics. The pins 3606 may be arranged

in any pattern to fully secure the guide 3602 and to withstand tensions created by a lacing

system.



[0173] Figs. 37A and 37B illustrate embodiments of guides attached to a brace via

screw mechanisms. For example, Fig. 37A illustrates a screw boss 3764 that is made of a

softer material (e.g., plastic) than a self-tapping threaded member 3768 of lace guide

3762. To install the guide 3762, the guide 3762 may be threaded into the screw boss

3764 after the screw boss 3764 is inserted and secured within an aperture 3770 of a brace

or shoe 3760. As shown in Fig. 37B, the harder material self-tapping threaded member

3768 of guide 3762 (e.g., harder plastic) may tap the soft plastic of an inner aperture 3766

of the screw boss 3764 and thereby secure the guide 3762 to the brace 3760.

[0174] Referring now to Figs. 38A-C, illustrated is an additional method of securing a

guide to a brace. Figs. 38A and 38B illustrate a guide 3822 that includes a geometrically

shaped shaft 3824 (e.g., triangular shaft) having a rotatable bottom portion 3826. The

geometrically shaped shaft 3824 may be inserted into a corresponding geometric aperture

3828 of a brace and the bottom portion 3826 may be rotated relative to the geometrically

shaped shaft 3824 to lock or secure the guide 3822 in the geometric aperture 3828, and

thereby prevent the guide 3822 from being removed from the brace or shoe. In some

embodiments, the guide 3822 may include a mechanism 3830 that may be rotated to

rotate the bottom portion 3826 of the geometrically shaped shaft 3824. The mechanism

3830 may be configured to receive a special tool, such as by including a unique geometric

recess 3832, in order to apply torque to the mechanism 3830 and rotate the bottom portion

3826 of the shaft 3824. The specialized tool may discourage or prevent a user or wearer

of the brace or shoe from adjusting or otherwise modifying the configuration of the lace

guides. The mechanism 3830 may further include indicium that indicates to the user

when the mechanism 3830 is rotated into a locked and unlocked position.

[0175] As the bottom portion 3826 is rotated, a surface of the bottom portion 3826 may

rotate into engagement or contact with an inner surface of the brace or shoe to prevent

removal of the guide 3822 from the geometric aperture 3828. For example, the triangular

shaped bottom portion 3826 may rotate under a ledge or lip of the geometric aperture

3828 to lock the guide 3822 in position relative to the brace or shoe. The geometrically

shaped shaft 3824 may prevent the guide 3822 from rotating within the geometric

aperture 3828.

[0176] Referring now to Figs. 39A-C, illustrated is a guide 3952 that may be attached

to a brace or shoe using two or more rivets. The use of two or more rivets strongly



secures the guide to the brace or shoe. Additionally, the use of multiple rivets increases

the pivot control, and in some cases, completely secures the rotational position of the

guide 3952 relative to the brace or shoe. The rivet holes 3954 may be positioned side by

side as shown, or can have any other configuration desired. The holes 3954 may be of

different sizes and or shapes to conform to the strength and design requirements of the

particular application.

[0177] In other embodiments, the guide may be coupled with a brace or shoe by

insertion of a shaft of the guide through an aperture of the brace or shoe and within an

expandable plug of a fastening member positioned on an opposite side of the brace or

shoe. The plug may include a plurality of axially extending members that are positioned

around a central lumen and that deflect radially outward as the shaft is pressed within the

central lumen. When the shaft is fully positioned within the plug, the axially extending

members may press radially inwardly against the shaft to hold or secure the shaft and

guide in position relative to the fastening member. In some embodiments, the plug may

be inserted through an aperture of the brace or shoe and secured relative thereto by

inserting the shaft within the central lumen of the plug. In another embodiment, the guide

may have a post that extends from a bottom surface of the guide and that is postionable

through an aperture in the brace or shoe. The post may be riveted so that the guide is

fixedly coupled with brace or shoe.

[0178] Referring now to Figs. 40A and 40B, illustrated is an embodiment of a single

component guide that may be coupled to a brace by inserting the guides through an

aperture in the brace. Stated differently, the guide is a self-contained component that

does not require additional components in order to couple the guides with a brace. The

guide 4022 of Figs. 40A and 40B is securable to a brace 4020 using a deflectable shaft

4032. The deflectable shaft 4032 includes a lumen 4024 and a plurality of deflectable

legs 4030 that each have a radially outward extending bottom portion. The deflectable

shaft 4032 includes a relief cut or slit 4034 between each leg 4030 that aids in deflection

of the legs 4030. A peg 4036 is positioned with the lumen 4024 and is axially movable

therein between a first or unlocked position and a second or locked position. The lumen

4024 includes a first recess 4026 and a second recess 4028 that engage with a rib 4038 of

the peg 4036 to hold or maintain the peg in the first or second position. For example, in

the first or unlocked position, the rib 4038 may be engaged with the first recess 4026 and

an upper portion of the peg 4036 may extend axially above a top surface of the guide



4022. Further, in the first or unlocked position, the deflectable legs 4030 may be

disposed radially inward to allow the deflectable shaft 4032 to be inserted through an

aperture 4040 of the brace 4020.

[0179] In the second or locked position, the rib 4038 may be engaged with the second

recess 4028 and the peg 4036 may be flush or disposed axially below the top surface of

the guide 4022. Further, in the second or locked position, the deflectable legs 4030 may

be forced radially outward by the peg 4036 so that the bottom portion of each leg 4030

contacts and engages with an inner surface of the brace 4020 to prevent removal of the

guide 4022 from the aperture 4040. The peg 4036 may be moved from the first position

to the second position upon application of downward force on the peg 4036. In this

manner, the guide 4022 may be inserted through the aperture 4040 and the peg 4040 and

pressed axially downward relative to the guide 4022 to lock the guide to the brace 4020.

In another embodiment, the legs 4030 may be flexed radially outward upon rotation of a

screw or peg 4036 within the lumen 4024 of the deflectable shaft 4032.

[0180] In other embodiments, the guide can be molded into a portion of a brace or shoe

or other structure. For example, the guide can be molded into a structural component of a

piece of apparel such as a shoe. The guide may be molded using direct injection methods

into the upper of the shoe, or may be insert-molded into a component of the shoe.

[0181] In some embodiments, a quick release mechanism may be utilized to attach a

reel assembly or lace guide to a brace or shoe. For example, a reel assembly or lace guide

housing may allow for the reel assembly and/or lace guide to be removably coupled to the

brace. A quick release mechanism that is configured to receive a reel assembly or lace

guide can be positioned on a non-stitchable or other portion of the brace to allow a reel

assembly and/or lace guide to be easily coupled to that portion of the brace. The quick

release mechanism can be snapped, RF welded, riveted, or otherwise attached to such a

portion of the brace. In other embodiments, the quick release mechanism may be molded,

milled, or otherwise formed into the brace. The reel assembly or lace guide can then be

snapped into the quick release mechanism to secure the reel assembly and/or lace guide in

position on the brace. In some embodiments, the quick release mechanism may include

an arm or other component that can be switched between a locked and unlocked position

to couple the reel assembly and/or lace guide to the brace. When unlocked, the reel

assembly and/or lace guide may be coupled with or removed from the quick release



mechanism. When locked, the reel assembly and/or lace guide may be secured to the

quick release mechanism. An example of such a quick release mechanism involves the

use of a guide that includes a hinged rear surface and an open end. The open end allows

the guide to be inserted over an edge of a brace or shoe while the hinged end allows the

open end to open as the guide is inserted over the edge. The hinged end may also provide

a spring or biasing force that causes the open end to bite down onto the surface or

material of the brace/article. Upper and lower inner surfaces of the main body may

include rearward facing teeth that bite into the material of the brace/article to help prevent

unwanted removal of the guide.

[0182] Referring now to Figs. 42A-D, illustrated are embodiments of quickly coupling

a lace with a spool of a reel based mechanism. Fig. 42A illustrates a method of quickly

coupling a lace 4216 with a spool 4222. At step 4202, the lace is inserted through an

entry port 4220 of a lumen positioned on or within an annular channel of the spool 4222.

The lace is inserted through the lumen until the lace 4216 exits an exit port 4224 of the

lumen. A crimp or ferrule 4218 is then aligned and coupled with a distal end of the lace

4216 as shown in steps 4202 and 4204. In step 4206, the lace is pulled proximally so that

the crimp or ferrule 4218 is inserted within the exit port 4224 of positioned within the

lumen. The crimp or ferrule 4218 prevents the lace 4216 from being pulled fully through

the lumen, thereby coupling the lace 4216 with the spool 4222.

[0183] Figs. 42B and 42C illustrate alternative methods of coupling the lace 4216 with

a spool. As shown in Fig. 42B, a spool 4230 may include a one way fastening

mechanism 4232, which may include a plurality of inward facing tabs, an inwardly facing

annular ring, and the like. The one way fastening mechanism 4232 is configured to flex

or bend as the crimp or ferrule 4218 is pressed distally through the one way fastening

mechanism 4232, and is further configured to contact a proximal end of the crimp or

ferrule 4218 and thereby prevent the crimp or ferrule 4218 from being pulled proximally

through or past the one way fastening mechanism 4232. In this manner the lace 4216

may be coupled with the spool 4230. As shown in Fig. 42C, in another embodiment the

spool 4240 may include a lumen 4244 having a labyrinth or maze configuration 4242.

The crimp or ferrule 4218 may be inserted within and/or through the labyrinth or maze

4242 and frictional contact between the lace 4216 and/or ferrule 4218 and the walls of the

lumen 4244 may prevent or hinder removal of the lace 4216 from the lumen 4244. The



lumen may include cuts, inwardly extending tabs, and the like that further prevent or

hinder removal of the lace 4216 from the lumen 4244.

[0184] Fig. 42D illustrates another embodiment of a spool 4250 that is configured for

easy coupling with a lace 4216. Specifically, an annular channel the spool, or another

portion of the spool, includes an open channel 4254 having a garage or enlarged distal

end 4252 within which the lace 4216 and ferrule 4218 may be positioned. The open

channel 4254 is sized to receive the lace 4216, but is sized smaller than the ferrule 4218

to prevent the ferrule 4218 from being pulled through the channel 4254. The garage or

enlarged distal end 4252 is configured to receive the ferrule 4218 and may be configured

so that when the ferrule is coupled with the garage 4252, the ferrule is positioned radially

inward of a wall of the annular channel about which the lace or tension member is wound.

Contact between a proximal end of the ferrule 4218 and a distal end of the open channel

4254 prevents the ferrule 4218 and lace 4216 from being pulled through the channel 4254

and thereby removed from the spool 4250. The channel 4254 and garage 4252 are

configured to allow the lace 4216 and ferrule 4218 to be radially inserted therein.

[0185] Having described several embodiments, it will be recognized by those of skill in

the art that various modifications, alternative constructions, and equivalents may be used

without departing from the spirit of the invention. Additionally, a number of well-known

processes and elements have not been described in order to avoid unnecessarily obscuring

the present invention. Accordingly, the above description should not be taken as limiting

the scope of the invention.

[0186] Where a range of values is provided, it is understood that each intervening

value, to the tenth of the unit of the lower limit unless the context clearly dictates

otherwise, between the upper and lower limits of that range is also specifically disclosed.

Each smaller range between any stated value or intervening value in a stated range and

any other stated or intervening value in that stated range is encompassed. The upper and

lower limits of these smaller ranges may independently be included or excluded in the

range, and each range where either, neither or both limits are included in the smaller

ranges is also encompassed within the invention, subject to any specifically excluded

limit in the stated range. Where the stated range includes one or both of the limits, ranges

excluding either or both of those included limits are also included.



[0187] As used herein and in the appended claims, the singular forms "a", "an", and

"the" include plural referents unless the context clearly dictates otherwise. Thus, for

example, reference to "a process" includes a plurality of such processes and reference to

"the device" includes reference to one or more devices and equivalents thereof known to

those skilled in the art, and so forth.

[0188] Also, the words "comprise," "comprising," "include," "including," and

"includes" when used in this specification and in the following claims are intended to

specify the presence of stated features, integers, components, or steps, but they do not

preclude the presence or addition of one or more other features, integers, components,

steps, acts, or groups.



WHAT IS CLAIMED IS:

1. An insert molded component for attachment to a shoe, the insert

molded component comprising:

a housing member of a tightening mechanism, the housing being made of a

thermoplastic material having a first melting temperature, the housing member having a

top end and a bottom end with a bottom surface and having an interior cavity within

which one or more components of the tightening mechanism are positioned, the housing

member also having entry and exits ports through which a tension member is disposed

such that the tension member passes from an interior portion of the housing member to an

exterior portion of the housing member, wherein the tightening mechanism is operable to

tension the tension member and thereby tighten the shoe; and

a flange member that is insert molded onto the housing member so as to

extend laterally from at least a portion of an outer periphery of the bottom end of the

housing member such that a bottom surface of the flange member is flush with or axially

below the bottom surface of the housing member, the flange member comprising a

thermoplastic elastomer having a second melting temperature that is lower than the first

melting temperature of the housing member to enable direct coupling of the flange

member to an upper of the shoe.

2 . The insert molded component according to claim 1, wherein the

interior cavity of the housing member is configured for receiving a spool.

3 . The insert molded component according to claim 2, wherein the

housing member further comprises a ridge extending along the outer periphery of the

housing member, the ridge defining an upper mating surface between the housing

member and the flange member.

4 . The insert molded component according to claim 3, wherein the

flange member extends from the bottom surface substantially to the ridge.

5 . The insert molded component according to claim 2, wherein the

housing member further comprises a plurality of axially extending teeth positioned near

the bottom end of the housing member that enhance bonding between the housing

member and the flange member.



6 . The insert molded component according to claim 5, wherein the

plurality of axially extending teeth are positioned along substantially all of the outer

periphery of the housing member.

7 . The insert molded component according to claim 2, wherein the

housing member further comprises a channel in the bottom surface of the housing

member within which the material of the flange member is disposed to enhance bonding

between the housing member and the flange member.

8. A component for attachment to an article comprising:

an upper component of a tightening system, the upper component being

made of a thermoplastic material having a first melting temperature, the upper component

having a top end and a bottom end with a bottom surface, the upper component being

operable with a tension member that is tensionable, via a tightening mechanism, to

tighten the article; and

a flange member that is molded onto the upper component so as to extend

laterally from at least a portion of an outer periphery of the bottom end of the upper

component such that a bottom surface of the flange member is flush with or axially below

the bottom surface of the upper component, the flange member comprising a

thermoplastic elastomer having a second melting temperature that is lower than the first

melting temperature of the upper component to enable direct coupling of the flange

member to the article.

9 . The component according to claim 8, wherein the upper component

further comprises a ridge extending along an outer periphery, the ridge defining an upper

mating surface between the upper component and the flange member.

10. The component according to claim 9, wherein the flange member

extends from the bottom surface of the upper component to the ridge.

11. The component according to claim 8, wherein the upper component

further comprises a plurality of axially extending teeth that enhance bonding between the

upper component and the flange member.



12. The component according to claim 8, wherein the upper component

comprises a housing of the tightening mechanism, the housing having an interior cavity

that is configured for receiving a spool about which the tension member is wound, the

housing also having an entry port and an exit port for the tension member.

13. The component according to claim 8, wherein the upper component

comprises a guide member having a channel within which the tension member is

positioned, the guide member being configured to route or direct the tension member

about the article.

14. The component according to claim 13, wherein the fiange member

extends laterally from a first lateral edge of the guide member to a second lateral edge of

the guide member without extending along a front edge of the guide member.

15. A method of forming an insert molded component for attachment

to an article, the method comprising:

providing an upper component of a tightening system, the upper

component being made of a thermoplastic material having a first melting temperature, the

upper component having a top end and a bottom end with a bottom surface, the upper

component being operable with a tension member that is tensionable, via a tightening

mechanism, to tighten the article;

positioning the upper component within a mold; and

molding a flange member onto the bottom end of the upper component so

that the flange member extends laterally from at least a portion of an outer periphery of

the bottom end of the upper component and so that a bottom surface of the flange member

is flush with or axially below the bottom surface of the upper component, the fiange

member comprising a thermoplastic elastomer having a second melting temperature that

is lower than the first melting temperature to enable direct coupling of the flange member

to the article.

16. The method of claim 15, wherein the upper component further

comprises a ridge extending along its outer periphery , the ridge defining an upper limit of

a mating surface between the upper component and the flange member.



17. The method of claim 16, the method further comprising positioning

the ridge of the upper component against a surface of a die of the mold to limit exposure

of the mating surface to the thermoplastic elastomer during the molding process.

18. The method of claim 15, wherein the thermoplastic comprises

polycarbonate and the thermoplastic elastomer comprises polyurethane.

19. The method of claim 15, wherein the upper component comprises a

housing having an interior portion for receiving a spool, wherein the housing defines an

entry aperture and an exit aperture configured to allow a lace to pass from the interior

portion of the housing to an exterior portion of the housing.

20. The method of claim 16, wherein the flange extends from a base of

the mating surface to the ridge.

2 1. The method of claim 16, wherein a diameter of the housing axially

above the ridge is smaller than a diameter of the housing axially below the ridge.

22. The method of claim 15, wherein the upper component comprises a

guide having an elongate central portion and two transverse end portions.

23. The method of claim 15, further comprising:

positioning the bottom surface of the flange member against a surface of

the article; and

bonding the bottom surface of the flange member to the surface of the

article.

24. The method of claim 23, wherein bonding the bottom surface of the

flange member to the surface of the article comprises radio frequency (RF) welding,

ultrasonic welding, or heat pressing the bottom surface of the flange member to the

surface of the article.

25. The method of claim 23, wherein the thermoplastic has a modulus

of elasticity of between about 2200 and 2600 megapascals (MPa), and the thermoplastic

elastomer has a durometer of between about 70 and 100 Shore A.

26. A guide for directing a lace about an article, the guide comprising:



a fabric body; and

an elongate fabric arm extending from the fabric body, the elongate fabric

arm having a distal end and the elongate fabric arm being foldable back on itself so that

the distal end is coupleable to the fabric body to form a loop through which the lace is

positionable to guide the lace about the article, wherein the distal end is coupleable to the

fabric body and the article as the guide is coupled to the article.

27. The guide according to claim 26, wherein the distal end of the

elongate arm defines one or more apertures.

28. The guide according to claim 27, wherein the distal end is

positioned diagonally with respect to the elongate fabric arm.

29. The guide according to claim 26, wherein the fabric body

comprises a slit positioned orthogonally to the elongate arm, the distal end of the elongate

fabric arm being insertable through the slit such that the distal end is positioned on an

opposite side of the fabric body from the loop.

30. The guide according to claim 26, wherein the guide comprises a

thermoplastic elastomer layer and an adhesive layer formed thereon.

31. The guide according to claim 30, wherein the thermoplastic

elastomer layer comprises polyurethane and the adhesive layer comprises a hot melt

adhesive.

32. The guide according to claim 30, wherein the guide comprises an

additional elongate fabric arm that extends from the fabric body and that is foldable back

on itself so that the distal end thereof is coupleable to the fabric body to form an

additional loop through which the lace is positionable to guide the lace about the article.

33. A method of forming a guide for directing a lace about an article,

the method comprising:

providing a fabric body having an elongate arm comprising a distal end

that is coupleable to the fabric body;

folding the elongate arm toward the fabric body to form a loop; and



coupling the distal end of the elongate arm to the fabric body to secure the

loop formed by the elongate arm, the loop being configured for directing the lace about

the article.

34. The method according to claim 33, further comprising coupling the

fabric body of the guide to the article simultaneously with coupling the distal end of the

elongate arm to the fabric body.

35. The method according to claim 33, further comprising inserting the

distal end of the elongate arm into a slit of the fabric body such that the distal end is

positioned on an opposite side of the fabric body from the loop.

36. The method according to claim 33, wherein coupling the distal end

of the elongate arm to the fabric body comprises heat welding, ultrasonic welding, high-

frequency welding, or adhesive bonding.

37. The method according to claim 33, wherein the fabric body

includes an additional elongate arm having a distal end, and wherein the method further

comprises folding the additional elongate arm toward the fabric body to form an

additional loop and coupling the distal end of the additional elongate arm to the fabric

body to secure the additional loop formed by the additional elongate arm.

38. The method according to claim 33, wherein the distal end defines

one or more apertures.

39. A guide member for routing a tension member along a path of a

shoe comprising:

a base member; and

an upper member attached to the base member so as to form a loop for

routing the tension member after the tension member is inserted there through, the base

member being coupleable with an inner surface of an upper of the shoe such that the loop

of the upper member is positioned near an eyestay of the shoe for routing the tension

member along a lace path about the shoe.

40. The guide member of claim 39, wherein the upper member is

insertable through an opening of the shoe's upper so as to be positioned on an exterior



surface of the shoe's upper such that the upper member is positioned on one side of the

upper while the base member is positioned on an opposite side of the upper.

4 1. The guide member of claim 39, wherein a first end of the upper

member is attached to the base member via a fist coupling and a second end of the upper

member is attached to the base member via a second coupling.

42. The guide member of claim 41, wherein the upper member and the

base member are both positioned on the inner surface of the upper with the upper member

facing inward toward an outsole of the shoe.

43. The guide member of claim 39, wherein the upper member is a

fabric material loop or strip.

44. The guide member of claim 39, wherein the base member is a

rectangular fabric material that is heat pressable or stitchable to the inner surface of the

upper.

45. The guide member of claim 40, further comprising a backing

material that is positionable atop the base member after the upper member is positioned

through the opening, the backing material being couplable with the article to conceal the

base member thereunder.

46. A method of forming a guide member on footwear, the guide

member being configured for routing a tension member along a path of the footwear, the

method comprising:

providing a base member, the base member being a geometrically shaped

fabric material;

attaching an upper member to the base member so as to form a loop for

routing the tension member after the tension member is inserted there through; and

attaching the base member to an inner surface of an upper of the footwear

such that the loop of the upper member is positioned near an eyestay of the footwear for

routing the tension member along a lace path about the footwear.

47. The method of claim 46, further comprising inserting the upper

member through an opening of the footwear's upper so that the loop of the upper member



is positioned on an exterior surface of the footwear's upper while the base member is

positioned on an opposite side of the footwear's upper.

48. The method of claim 46, further comprising attaching a first end of

the upper member to the base member via a fist coupling and attaching a second end of

the upper member to the base member via a second coupling.

49. The method of claim 48, further comprising positioning the upper

member and the base member on the inner surface of the upper with the upper member

facing inward toward an outsole of the footwear.

50. The method of claim 47, further comprising positioning a backing

material atop the base member after the upper member is positioned through the opening

and coupling the backing material with the inner surface of the upper to conceal the base

member thereunder.
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