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SHOE HAVING LACE TUBES

BACKGROUND OF THE INVENTION
Field of the Invention

 This invention relates to shoes and more particularly
to the way in which shoe laces are used to ergonomically

encase the foot in ﬁhe shoe comfortably and securely.
Description of the Related Art

In the past most shoes have encaséd the foot of the
wearer by having a tongue which.serves to cover an opening
in the upper which comprises two halves drawn together over
the tongue and secured by laces through eyelets on the upper

on either side of the tongue. The laces pull the halves of

- the upper tightly over the upper portion of the wearers

instep and cause stress on the shoe in the region of the
tongue downward to where the the upper is attached to the
sole. This arrangement also causes this part of the shoe to
be drawn tightly to the users foot and can cause
uncomfortable rubbing or pressure on the sides of the users
foot. The upper secured in this manner also secures the
users foot from sliding forward in the shoe and.thus secures

the heel of the wearers foot to the heel of the shoe in a
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ball and socket type arrangement. Rearward force on the
wearers foot by tightening the laces keep the foot from
disengaging from the shoe. The laces also tend to pull the
upper such that the heel is tightly secured to the wearers

foot and stresses the upper from front to rear.
SUMMARY OF THE INVENTION

The invention uses a different way of lacing the shoe
therein the laces extend from one side of the sole of the
shoe across the top of the instep to the other side of the
foot and to the sole of the shoe on the opposite side. The
shoe laces may then be redirected across thé upper to the
opposite side or continue under the sole and up on the other
side of the foot. Instead of eyelets ig the upper, a. tube is
attached to the tongue to allow the laces to secure the
tongue against the foot. The upper is then he;d against the
wearer's foot by the laces surrounding the upper. In this
manner there are no stress points in the upper to put
pressure on or rub against the users foot, since the upper
is not being stretched; Further the laces may be used to
engage the wearers heel by passing from the sole of the shoe
~around the heel and then surround.thé opening of the top
portion of the upper to secure the heel in the shoe. This'
system eliminates the stress in the upper caused by
conventional lacing and the rubbing of the shoe againsf the

wearers foot at these points.
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Objects of the Invention

One object of the invention is to secure a shoe to thé
wearers foot in a manner such as to eliminate stresses in
the upper of the shoe and to thus eliminate rubbing and
pressure on the wearers foot.

Anothef object of the invention is to cfeate-optimal
security of the foot in the shoe without creating stresses
in the upper.

Other objects, advantages and novel features of the
present invention will become appafent from the following
detailed description of the inventién_when considered in’

conjunction with the accompanying drawings.
Brief Description of The Drawings

Figure 1 is a perspective view of an embodiment with tongue
tubes and sole redirection devices. |

Figure 2 is a perspective view of an embodiment of the shoe
having a pair of ankle lace tubes and a pair of heel lace
tubes. |

Figure 3 is a perspective view of an embodiment of the
invention having an ankle lace tube and a heel lace tube.
Figure 4 is é perspective view of an embodiment of the shoe
having an ankle lace tube a heel lace tube and a lace post.

Figure 5 is a rear view of a shoe showing a heel tube.
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Figure 6 is a perspective view of the shoe of'figure 4 with
a pulley type redirection device and pressure displaceﬁent
strips.

Figure 7 is the shoe as shown in figure 6 with shoe laces.
Figure 8 is a side view of a pulley redirection device.
Figure 9 is a front view of a lace post.

Figure 10 is a top view of a shoe showing tension vectors in
the shoe laces.

Figure 11 is a bottﬁm view of a shoe having the laces

passing under the shoe.

Detailed Description of The Preferred Embodiment

Figure 1 shows a shoe 10 having a sole 15, an upper 20,
a tongue 25, a lace 30, a redirection device 40, and a
tongue tube 45. The shoe has a toe 85 and a heel 80. The
shoe has conventional means of construction having a sole
15, with an upper 20; attached by conventional means well
known 'in the art.

The shoe laces 30, secure the foot of the wearer in the
shoe 10, by means of being laced through a series of tongue
tubes 45 and redirectioﬁ devices 40. Redirection devices 40,
are positioned on the perimeter of the sole 15. Tongue tubes
45, are attached at the center of phéﬁupper 20 generally on
the center of the tongue or:tongue portion 25 of the shoe.

By passing the lace 30, from a first tongue tube 45 nearest



WO 95/22917 PCT/US95/02336

the toe 85 of the shoe, downward to the redirection device

. 40, then upward back across the upper 20 by passing though a
sécond tongue tube 45 and down to a second redirection
device, and solon, through the remainder of the redirection
devices 40 and tongue tubes 45. The shoe laces may then be
tied or otherwise secured at the top of the tongue. In this
manner the shoe can be secured to the wearer's foot without
the upper being stressed, stretched and pulled together by
traditional laces in eyelets on either side of the tongue of
the shoe. The laces 30, passing from the sole 15, at the
base of the upper 20, across the wearers foot to the
redirection device 40, at the sole 15, on the other side of
the shoe moves the function of sécuring the shoe around the
users foot from the shoe upper itself to the laces on the
outside of the shoe. This eliminates the stresses in the
upper which occur in conventional shoes and eliminates
pressure pbints on the wearer's foot which may be caused by
such pulling on the upper by the conventional positioning of
shoe laces. Sincé_the shoe laces in the present design are

. on the outsiée of the upper they hold the tongue down
against the wearer's foot without stressing the sides of the
upper. The laces being on the outside of the upper and being
laid on top of the contours of the foot will not cause
stresses in the upper which are pulled against and rub the

wearer's foot.
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As shown in figure 1 the shoe may be held to the
wearers foot with only a lace going through redirection
devices 40 and tongue tubes 45. This arrangement holds the
wearers foot from coming up and.out of the shoe by securing
the upper 20, to the sole 15, with the wearer's foot
therebetween. However in another embodiment, especially for
sports shoe use, the shoe should also be secured on the foot
to prevent tbé 85, to hee1_80, movement. In order to mofe
securely secure the foot in the shoe so that the heel of the
wearer's foot remains securely in_the heel 80, of the shoe,

the lace 30, may be extended from the tongue 25, through an

 ankle tube 50 as in figure 2, to a heel tube 55, and then

_back to the front of the shoe through a second ankle tube 50
and tied on the front of the shoe.

In the embodiment in figure 2 the lace extends from a
tongue tube 45, to an ankle tube'50, through a heel tube 55,
then back through a second ankle tube 50 on the other side
of the shoe, to the tongue 25, where the lace 30, is ﬁied.

In the embodiment in figure 3 the heel of the wearers
foot is secured in the shoe by.the lace 30, extending from a
ﬁongue tube 45, to a redirection device 40, then through a
heel tube 55 and back through an ankle tube 50, to the
tongue 25, where the lace 30, is tied.

In the embodiment in figure 4 the heel of the weérers
foot ié secured in the shoe by the lace running from a

tongue tube 45 to a redirection device 40, to a heel tube 55
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to.an ankle tube 50, then through a lace post 90, attached
to the upper, and then to the tongue 25 where the lace is
tied.

Figure 5 shows the rear of the shoe featuring a heel
tube 55 secured to the heel 80 of the shoe. Figure 5 shéws
the first side 70'and the second side 75 of the shoe.

In figures 3 and 5 the heel tube a single tube wifh two
sections of laces passing therethrough. In figure 2, two
heel tubes are empioyed having a separate tube for each lace
section.

Figure 6 shows another embodiment of the invention
having pressure displacement strips 105, on the upper 20,
for displacing the pressure of the laces over a larger area
and thus eliminating possible pressure of the laces on the
wearer's foot.

Figure 7 shows the laces on the shoe of the embodiment
shown in figure 6. The laces 30, are on top of the pressure
displacement stfips.

Figure 8 shows a rédirection device 95, having a pulley
inside to make it easier to tighﬁen the laces. The pulley

type redirection devices are shown on the shoes in figures 6

' and;7.

Figure 9 shows a front view of the lace post 90 having
an axle 110 to pivot the lace post on the upper 20. In some

embodiments the lace post is placed through the tongue 25,
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therefore the tongue is secured in place felative to the
‘upper when lace 30, is threaded through the lace post 90.

Figure 10 shows the tension vectors in the laces 30, on
the shoe. It shows how the laces carry the tension which
secures the shoe to the wearer's foot. The upper 20, has no
tension vectors indicating that the upper is not being
stretched and pulled over the users foot. Therefore there
are no pressure points on the users foot induced by a
stretching upper. |

Figure 11 shows another embodiment of the invention
herein the laces 30 pass through sole tubes 120, in the sole
15, of the shoe 10. By using sole tubes the laces need not
be redirected back up over the upper 20 by redirection
devices 40. The sole tubes allow the laces to pass under the
wearer's foot and come up on the other side of the shoe,
thus wrapping the users foot into the shoe.

The tongue tubes 45, redirection devices 40, ankle
tubes 50, and heel tubes 55, may be semi circular having the
shoe upper as one boundary and may be made of any materials
which are flexible to conform the the ghape of the foot. The
tubes may be secured to the shbe by stitching gluing or
other means of attachment. '

It is to be understood that the invention is not
limited to applications for shoes but may also be applied to

boots, skates, ski boots and other footﬁear.
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Obviously, many modifications and variations of the
‘Erésent invention are possible in light of the above
teachings. It is therefore to be understood that, within,
the scope of the appended claims, the invention may be

practiced otherwise than as specifically described.
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1. A shoe having lace tubes comprising,

a sole having a perimeter, an upper héving a tongue
portion, the upper attached to the sole, the shoe having a .
first side and a second side, a ﬁeel and a toe, |

a plurality of redirection devices attached to the shoe
at the perimeter of the sole on the first side and the
second side, and a plurality of tongue tubés attached to the
tongue portion,

such that a lace extending through the redirection
devices and the tongue tubes in criss cross fashion and

tied, secures the shoe to the foot of a wearer.

2. A shoe having lace tubes as in claim 1 wherein,
the upper has an ankle tube and a heel tube such that
the lace extends through the ankle tube and heel tube to

secure the shoe to the foot of the wearer.

3. A shoe having lace tubes as in claim 1 wherein,

the redirection device has a pulley.

4. A shoe having lace tubes as in claim 1 wherein,

the upper has a lace post attached.

5. A shoe having lace tubes as in claim 1 wherein,
pressure displacement strips are attached to the upper
to spread the pressure of the laces out over a larger area

making the shoe more comfortable for the wearer.
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6. A shoe having lace tubes as in claim 2 wherein,

the redirection devices have pulleys.

7. A shoe ha#ing lace tubes as in claim 2 wherein,

the tongue has a lace post attached.

8. A shoe having lace tubes comprising,

a sole, an upper having a tongue portion, the upper
attached to the sole, the shoe having a first side and a
second side, a heel and a toe,

sole tubes in the sole for passing laces therethrough,

a plurality of tongue tubes attached to the tongue
portion,

such that a lace extending through the sole tubes and
the tongue tubes in criss cross fashion and tied, secures

the shoe to the foot of a wearer.

9. A shoe having lace tubes as in claim 8 wherein,
the upper has an ankle tube and a heel tube such that
_the lace extends through the ankle tube and heel tube to

secure the shoe to the foot of the wearer.

10. A shoe having lace tubes as in claim 8 whefein,
pressure displacement strips are attached to the upper
to spread the pressure of the laces out over a larger area

‘making the shoe more comfortable for the wearer.
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11. A shoe having lace tubes as in claim 9 wherein,

pressure displacement strips are attached to the upper
to spread the pressure of the laces out over a larger area

making the shoe more comfortable for the wearer.

12. A shoe having lace tubes as in claim 9 whereip,

the tongue has a lace post attached.

13. A shoe having lace tubes as in claim 4 wherein,
the tongue has a lace post aperture, such that the lace
post when passed through the lace post apefture secures the

tongue to ‘the upper.

14. A shoe having lace tubes as in claim 7 wherein,
the tongue has a lace post aperture, such that the lace
post when passed through the lace post aperture secures the

tongue to the upper.

15. A shoe having lace tubes as in claim 12 wherein,
the tongue has a lace post aperture, such that the lace
post when passed through the lace post aperture securés the

tongue to the upper.



