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(54) Title: SHOE HAVING LACE TUBES

{57) Abstract

This invention relates to a shoe having an ergometric shoe lace design. The laces pass through tubes on the tongue portion of the
shoe and extend down to the sole of the shoe on either side of the shoe where they pass through tubes on or near the perimeter of the sole.
The laces crisscross the foot in this manner to secure the foot from up and down motion in the shoe. Optionally the lace may continue
to be wrapped around the heel of the foot through ankle tubes and heel tubes to secure the foot from toe to heel movement in the shoe.
This is particularly of advantage for shoes used in sporting activities. In this manner the upper of the shoe is not pulled together on either
side of the tongue as in conventional shoes, thus avoiding stresses in the upper that tend to put pressure on and rub against the user’s foot.

Thus the shoe is comfortably and securely held to the user’s foot.




to. the vva%' \r’#}i ch shoe | aces are used to ergonomcally §6foot

I n the shoe Contortably and securely.. Descri ption of the e ate Art

| ™ the past npbst shoes have encased theg foot of the wearer by having a

t ongue which serves to cover an opening in the upper which conprises two
hal ves drawn together over the tongue and secured by | aces through eyelets
on the upper on either side of the tongue. The | aces pull the hal ves of

the upper tightly over the wppgr H@WIN'hGO'LA‘@CE iffppparers instep and cause
stress on the shoe in the region of the ,

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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ongue do %g% ere e e upp o] e r8595/0833%
.arrangené\rwwg l.gauses this part of mﬂ ME{ Hm e drawn tightly to the
users foot and can cause wunconforta pressure on the sides of
the users foot. The upper secured in this manner al so secures the users

foot fromsliding forward in the shoe antl thus secures the heel of the
wearers foot to the heel of the shoe in a - '

2 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.lIn 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 éaused by
conventional lacing and the rubbing of the shoe againsf the

wearers foot at these points.



bal |, and socket type arrangenment. Rearward force on the bEha3se f 00t by
tighten|ﬁ6’$W@ Vaces keep the foot from di sengagi ng fro the shoe. The

| aces al so tend to pull the upper suych that the heel is tightly secured
to the 5 wearer's foot and stresses the upper fromfront to rear.

German Pat ent DE-V-1875052 discl oses a shoe having a sole with a
périnmeter, an upper attached to the sole, t he upper having a tongue
portion. The shoe has a fiobjects @¥d thesaemmmtiiode, a heel and a toe. A
plurality of 10 redirection devices are attached to the upper adjacent
tongue portion. A plurality of tongue tubes are attached to the, tongue
portion. A | aocmecwobdeditngf thet linyegitione isedior secuge dewhoss tandhehe
tongue tubes in criss cross fashion and tied secures the shoe to the 15
f oot of wearexssr oot in a manner such ass@pwﬁﬂyn@patﬁEsﬂnggngyqn

The invention is an | in a shoe w_th first side and a

r ovenent
second sithe &R&eﬁa9¢nggﬁ $bre, agﬁ FFpdhus e%%ﬂ%ﬁ@ﬁ@drPSbPﬁg &%, the upper

havi ng a tongue porti %F 20 a e nd a toe, and a plurality of tongue
t ubes N ReQ™ SPENYERERGFe 88 *i on, the invention characterized

by a pIuralltXng he%d 5§%E'ngd%ﬁ'cﬁiventlon is to create 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.



éttac%ed to thg?shpe at the perineter of the sole on the pdTrusos/0E806!
second si d&V8P¥RY shoe so that a shoe lace 25 ext endi ng t hrough the

redi rection devices and the tongue tubes in a criss cross fashi on and
tied, secures the shoe to the wearerds foot with the securing forces
di stributed over the sides and top of the foot. In an alternative

enbodi ment of the present invention the shoe 30 has a plurality of side
tubes in thegsne eb absl 4 eexsspective | view exf et eoh figure] & vibks
beneath the wearer's foot and through the tongue tubes to secure the
shoe to 2 pwubleparwre sredbrection devigeand\RIRTYH ©1sTLSRIEEPRRENt way
of lacing the, 35 shoe therein the |aces extend fromone side of the sole

of the sho®tEtPHss the top of the instep to the other side of the foot

:and to theFf&%féo; {Qetﬁgmghéglégeshown 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
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2a ~  opposite side. The shoe |aces may then be redirecte s the
upper to gﬁéﬁﬁyﬂasjte side or continue under the sole gﬁﬁ"ﬁBgﬁégfhe
other side of the foot. Instead 5 of gyelets in the upper, a tube is
attached to the tongue to allow the |l aces to secure the tongue agai nst
the foot. The upper is then held against the wearer's foot by the | aces

i di th o t hi th { | [ th
Gpper 1o the tee SR8 e s 1 GPyARA £ e ase B S ST EHE e [oner
[ t, dei . t { | th
:A/Zarer'n'g ﬁ?ég:t%%fsé“rgg}sa%%q}ar%m : é%rs?o&g‘eo%%?%ﬁo gﬁo«i ar o%rg% ?he %ee ang
t hen S“rr%gﬁ%gtgﬁggﬁéﬂﬂﬂiéﬁ4s ard' QAP P | Rt dHa FEaPReEide Ssecure the

heel in th ( hi's system el imnates the stress in the upper
caused byeLARSNENINRo |36 "G rUHGH hed Hillidiha¥r td¥ the BéDErégeiowt the

wearer's foot at these points.

' 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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3 WO 95/22917 bj ects of the Invention One obj ect SIngs t he-
i fvention is to secure a shoe to the wearers foot in a manner such as to
elimnate stresses in the upper of the 8hoe and to thus elimnate rubbing
and pressure on the wearers foot. Anot her obj ect of the invention is

to create optinmal security of the foot in the shoe mﬁagout cgeatlng
stresses in th@sugbgwn in” figure 1 the shoe may be he

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



(iher?objects, adVantages and novel features of the present
becone ape®&¥29ftr omthe following detail ed description of

i nven
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when considered in conjunction with the acconpanyi ng draw ngs.
Brief Description of The Draw ngs Figgre 1 is a perspective view of an
Figure 2 is a
perspective view of an enbodi nent of the shoe having a pair of ankle |ace
t ubes andta gni ankiehtebel B0 théasthrough a lace post 90, attached

enbodi mrent wth tongue tubes and sole redirection devices.

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 shows

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

2t i on

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 tighten 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,



Flgure 3 'Svﬁ%gﬁéﬁ ective view of an enbodi ment of the invenidiassebasspg an
ankle lace t a heel lace tube. Figure 4 is a perspective view of an

enbodi ment of the shoe having an ankle | ace tube a heel |ace tube and a
| ace post. Figure 5 is a rear view of a Shoe showi ng a heel tube.

PCT/ US95/ 02336 WD 95/ 22917 - _ 4 Figure 6 is a
perspective Vggg%gietggesggggg Egggggu%egﬂgﬁ place relative 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.



a pqlfey,&upﬁwﬁggirection device and pressure di spl acenent pcgitidofgasse Fi gure
7 is the shoe as shown in figure 6 with shoe laces. Figure 8 is a side

view of a pulley redirection device. F%gure 9 is afront view of a |l ace
post. Figure 10 is a top view of a shog show ng tension vectors in the
shoe laces. Figure 11 is a bottomview of a shoe having the | aces passing

under the shoegpyiously, 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.



This Sheet Has Been Replaced

Detalled D@sfdsiRéi-on of The Prefer 'Figamqmymmbmms a
shoe 10 having a sole 15, an upper 25 a lace 30, a
redirection device 40, and a tong e shoe has a toe 85 and a

heel 80. The shoe has conventi onal neaws*of construction having a sole
15, with an upper 20, attached by conventional neans. &ihm D H

art. he sh es.30, secure the foot of the Hl!lﬁmgm
10, by nea#@ gfsﬁgﬁﬁg&%aie t hrough a series of tongue

redirectior deVARAS Wl% ar‘"é’ct*r S SATRES 9 are positioned on t he
perimeter of the 9 15. I?Qg
a e havin

ﬁgier, an upper hav1ng 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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45, are aw@%glfat the center g?‘s S e D acegenerally OlpcriisdspeRker of

t he tongue or tongue portion 25 (ﬁ : BEEHI y passing the lace 30, from
a first tongue tube 45 nearest : '

PCT/ US95/ 02336 the toe 85 of the shpe, downward toit _
device 40, then upward back across the‘?gpper 20 by pa'ss”mncﬂmmllums””!ll

second tongue tube 45 and down to a second redirection

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.



devi ce, and so _on, through the r s Bgen Replaced, i 1 o0t i orpepiesssnesss 40 and
t ongue tuﬁ@ggﬂgpr&he shoe | aces H d or otherw se secured at
the top of the tongue. In this : can be secured tao the
wearer's foot w thout the upper being stressed, stretche e
together by traditional |aces in eyel et'¢ on either side 1{" Hmcl HIHH"J
t.he shoe. The laces 30, passing fromthe sole 15, at the base o e sippe
20, across the wearers foot to the redirection device 40, at the sole 15,

on the otBer $i dao@f nalfigSHaReMiBes! BE fWIEladh of WHRGWsNY the shoe

around the users foot fromthe shoe upper itself to the laces on the
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 wherein,

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.



out si.de ofypigwgmsé@e. This elimnates the stresses in the uppgiosydd8ss occur
I n conventional shoes and elim nates ressure points on the wearer's foot -
wht ch may be caused by such pulling dﬁﬁ?mé upper by the conventional .
positioning of shoe |laces. Since the shoe laces in the present design are
on the outside of the upper they hold the tongue down against the wearer's
foot without stressing the sides of the upper. The | aces 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.

Fig. 1

SUBSTITUTE SHEET (RULE 26)
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in figure 1 the shoe nay be held to the arers toot
with only a lace going through redire@t/dqn] devices 40 and tongue tubes 45.
This arrangenent holds the wearers fobt fromcom ng up and out of the shoe
by securing the upper 20, to the sole 15, with the wearer's foot
t her ebet ween. However in another enbodi nent, especially for sports shoe
use, the shoe should al so be secured on the foot

SUBSTITUTE SHEET (RULE 26)
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to preventwigRp8hy to heel 80, novenent. In order to nore sefERlogzsgzeCcUr €
the foot in the shoe so that the heel of ,the wearer's foot remains
seturely in the heel 80, of the shoe, 3tfNd 1ace 30, may be extended from

t he 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 enbodinent in figure 2 the | ace
extends froma 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 tied.

55

Fig. 3

SUBSTITUTE SHEET (RULE 26)



In the emboslowsmtoivn figure 3 the heel of.the wearers foot psreasisad i N
the shoe by the | ace 30, extending froma, tongue tube 45, to a redirection
device 40, then through a heel tube 554%13 back t hrough an ankl e tube 50,
to the tongue 25, where the lace 30,.is tied. In the enbodi nent in
figure 4 the heel of the wearers foot is secured in the shoe by the | ace
running froma tongue tube 45 to a redirection device 40, to a heel tube
55 - WO 95/ 22917 PCT/ US95/ 02336

30

Fig. 4

SUBSTITUTE SHEET (RULE 26)



7 t.o an. shadpgbe 50, then through alace post 90, attacpegusigorbie
upper, and then to the tongue 25 where the lace is tied. Figure 5
shows the rear of the shoe featuring a d 1 tube 55 secured to the heel 80
of the shoe. Figure 5 shows the first side 70 and the second side 75 of
the shoe. In figures 3 and 5 the heel tube a single tube wth two

settions of |aces passing therethrough. In figure 2, two heel tubes are
enpl oyed having a separate tube for each | ace

Fig. 5

SUBSTITUTE SHEET (RULE 26)
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secti-on. --WO?S,Egg,ure 6 shows anot her enbodi nent of the inv?lj;'g%ﬁ "{E’ﬁ i ng
ey

pressure displacenent strips 105, on the upper 20, for dis
pressure of the |aces over a larger ared /ahd thus elinmnating possible

pressure of the |aces on the wearer's foot. Figure 7 shows the | aces
on the shoe of the enbodinent shown in figure 6. The laces 30, are on top
of the pressure displacenent strips. Figure 8 shows a redirection

device 95, having a pulley inside to nake it easier to tighten the |aces.
The pul | ey

SUBSTITUTE SHEET (RULE 26)
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type redi reswno ean26zvi ces are shown on the shoes in figures 6p R,% 36
Figure 9 shows a front view of the Iace_io t 90 having an axle %% 0

pi vot the | ace post on the upper 20. In ﬂ%ﬁT enbodi nents the | ace post is
pl aced t hrough the tongue 25, WO 95/ 22917

PCT/ US95/ 02336 8 therefore the tongue is

secured in place relative to the upper when lace 30, is threaded through
the | ace post 90.

Fig. 7

SUBSTITUTE SHEET (RULE 26)



Fi gure 10 5hQ¥5.i41e tension vectors in the |aces 30, on t §0235f Shows
how the | aces carry the tension which secures the shoe to the wearer's
foet. The upper 20, ‘has no tension veB/r‘ls‘]i ndi cati ng 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.

Fi gure 11 shows anot her enbodi nent of the invention herein the |aces 30
pass through sole tubes 120, in the sole 15, of the shoe 10. By using sole
tubes the | aces need not be redirected back up over the upper 20 by
redirection

\ \ 7 ’ S

IHI’I_

15

Fig. 8

SUBSTITUTE SHEET (RULE 26)



devices 40Q. The sole tubes allow the |aces to pass under thﬁ A6iRl0Gd36S f oot
and cone JﬁogﬁaFﬂé ot her side of the shoe, thus wapping t users ftoot
into the shoe. The tongue tubes%ﬁ%1qedirection devi ces 40, ankle
tubes 50, and heel tubes 55, may be se circular having the shoe-upper as
one boundary and may be made of any materials which are flexible to
conformthe the shape of the foot. The tubes may be secured to the shoe by
stitching gluing or other neans of attachnent. It is to be
understood that the invention is not |imted to applications for shoes but
may al so be applied to
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boot s, skatwes 9s/8doi7 boots and ot her footwear.

PCT/ US95/ 02336

WO 95/ 229 péTrus9sio2sss
Qobvi ousl y, many

: 9
nodi fications and . variations of the 51ggéat1invention are possible in

i ght of the above
wi t hin,

t eachi ngs.

It

is therefore to be understood that,

the scope of the appended clains, the invention may be practiced

otherwi se than as specifically described. 55
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10 - Wagbokgagibai ned is: 1. A shoe (10) having a so} @{,?gg'é%? ge
ac

upper (20) havi ng a tongue portion (Zdé t he upper (20)

the sole (25), the shoe having a firstis land a second 5 SIde, a neel
(80) and a toe (85), a plurality of tongue t ubes C d to t he
tongue portion (25), ‘the I nvention characterized - jﬁé%a%ﬁ“&” epliced

plurality of redirection devices (40) attached to
perimeter of the sole (25) on the 10 first i de and

IR ..
such

that a | ace (30) extendi ng through the/redirection devices (40) and the
tongue tubes (45) in a criss cross fashigh and tied, secures the ‘shoe
(10) to the foot of a wearer w't e SRR Ng forces di stributed over

the sides and top of

50

30

15
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15 ‘the fe)o_f‘,""~ - 2. A shoe (10) having lace tubes (45) as in claim1

wher ein, B the upper (20) has an ankle tube (50) and a heel 20 tube
(55) such that .the | ace (30). extends through the ankl e tube (50) and
heel tube (55) to Secure the shoe (10) ®o the foot of the wearer.

3. A shoe (10) having_ | ace tubes (45) as in claim1l 25 -wherein,
the redirecti oladeliard (207kahs typPguPKERNgement 4  Reaxyred (18FCRaPPnEMface
tubes (45) as it ylfoot Bheteghteddng thd NeacdwateépOtnbasoat! &em
: post (90) attacdh:i.esdén agin Sfrom %ggegll_l%)e.ha\,/lihneg ]1aacceesta gg {éﬁé gg itnll(i.l aim
1 gaging P .
the upper such that the heel is tightly secured to the
5 wearer’'s foot and stresses the upper from front to rear.
German Patent DE-V-1875052 discloses a shoe having
a sole with a perimeter, an upper attached to the sole,
the upper having a tongue portion. The shoe has a first
and a second side, a heel and a toe. A plurality of
. 10 redirection devices are attached to the upper adjacent
tongue portion. A plurality of tongue tubes are
attached to the tongue portion. A lace extending
through the redirection devices and the tongue tubes in
criss cross fashion and tied secures the shoe to the
15 foot of the wearer.
SUMMARY OF THE INVENTION
The invention is an improvement in a shoe with a
first side and a second side and having a sole, an upper
‘attached to the sole, the upper having a tongue portion,
20 a heel and a toe, and a plurality of tongue tubes
attached to the tongue portion, the invention
characterized by a plurality of redirection devices
attached to the shoe at the perimeter of the sole on the
first and second side of the shoe so that a shoe lace
25 extending through the redirection devices and the tongue
tubes in a criss cross fashion and tied, secures the
shoe to the wearer’s foot with the securing forces
distributed over the sides and top of the foot. 1In an
alternative embodiment of the present invention the shoe
30 has a plurality of side tubes in the sole and the shoe
lace extends through the sole tubes beneath the wearer’s
foot and through the tongue tubes to secure the shoe to
the wearer’s foot. '
The invention uses a different way of lacing the
35 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 JREg FREEERT qrrnT
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wher ef n, o pressure displacenent strips (105) are attached to 35 the

upper (20) to spread the pressure of the |aces (30) out over a | arger
area nmaking the shoe (1 nore confortable for the wearer.
11 6. A shoe (10) having | ace tubes (33) as in claimz2 wher ei n,

the redirection,glsyseee £46e.harhepdHRYSlaces dmay. thénsbeereddyebaedng
lace tubes (45) as LD ¢ almzer t&Myﬂéﬂgl osite sidéhgrtgggggn&%SLnggi‘a
| ace post (90) 3G¥@8RefRe upP PP
the sole and up on the other side of the foot. Instead
5 of eyelets in the upper, a tube is attached to the
tongue to allow the laces to secure the tongue against
the foot. The upper is then held 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
10 on or rub against the user’s foot, since the upper is
not being stretched. Further the laces may be used to
engage the wearer’s heel by passing from the sole of the
shoe around the heel and then surround the opening of
the top portion of the upper to secure the heel in the
15 shoe. This system eliminates the stress in the upper
caused by conventional lacing and the rubbing of the
shoe against the wearer’s foot at these points.
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8. ‘A shoe. (10) having a sole (15), an!dﬁbeﬁ (20) 10 having a tongue

portion(25), the upper (20) attached to t he: SFLe_415;r_Lhe_sth_L10)

having a first side and a second side, a heel

plurality of tongue tubes (45) attachedlfo t hi 1!" _
e

the invention characterized by: 15 a plurali
the sole (15) Whasuth thatimed dss (30) extendlng through t he sole tubes

120 dth
(1) 20,7, 00N Y, (40, i SOR, (10 o obl o)

secures the shoé’ o th
havi ng | ace tubkaving, alopgas pPexilifmm (25) 8 mr@pper (20) attgehegphpe

(20) has an ank&ﬁetﬁéﬁe( Qﬁb)an@h% 'Zr,f}fde av%r&@ea( §}sEU%EdEh%hd”aeééE‘c?nd

(30) extends throu ankl e tub e g to secure
the shoe 5(1@}d?0 ?hbefeéot(B@f) o \edieg . (85) ., a plurall y of tongue

tubes (45) attached to the tongue portion (25), the
invention characterized by:
a plurality of redirection devices (40) attached to
the shoe (10) at the perimeter of the sole (25) on the
10 first side and the second side such that a lace (30)
extending through the redirection devices (40) and the
tongue tubes (45) in a criss cross fashion and tied,
secures the shoe (10) to the foot of a wearer with the
securing forces distributed over the sides and top of
15 the foot.

2. A shoe (10) having lace tubes (45) as in claim 1
wherein, '
the upper (20) has an ankle tube (50) and a heel
20 - tube. (55) such that the lace (30) extends through the
ankle tube (50) and heel tube (55) to secure the shoe
(10) to the foot of the wearer.

3. A shoe (10) having lace tubes (45) as in claim 1
25 -wherein,
the redirection device (40) has a pulley.

4. A shoe (10) having lace tubes (45) as in claim 1
wherein, o
30 the upper (20) has a lace post (90) attached.

5. A shoe(10) having lace tubes (45) as in claim 1
wherein,
pressure displacement strips (105) are attached to
35 the upper (20) to spread the pressure of the laces (30)

out over a larger area making the shoe (1Q
comfortable for the wearer. '
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10. ‘A shoe (10) having | ace tubes (45, 120) as in;cl
pressure displacenent strips (105) are attached to lml .I H
spread the pressure of the laces (30) out ovel a ng the

shoe (10) nore confortable for the wearell 35 11. A shoe (10)
having | ace tubes (45, 50, 55, 120) as in claim9 wherein,

12 pr éssur %dshpéadéﬁénhawngpda(cm&)ulm% B horedinoclaimt Re

: upper (20) to SRY %@e pressure of the |aces (30) out over a |larger

' area maki ng the 0) nore
: the redirection devices (40) have pulleys.

5 7. A shoe (10) having lace tubes (45) as in claim 2
wherein, ‘
" the tongue (25) has a lace post (90) attached.

8. A shoe (10) having a sole (15), an upper (20)

10 having a tongue portion(25), the upper (20) attached to
the sole (15), the shoe (10) having a first side and a
second side, a heel (80) and a toe (85), a plurality of
tongue tubes (45) attached to the tongue portion(25),
the invention characterized by:

15 a plurality of sole tubes (120) in the sole (15)
such that a lace (30) extending through the sole tubes

\ (120) and the tongue tubes (45) in criss cross fashion
and tied, secures the shoe (10) to the foot of the
wearer.

20 |
9. A shoe (10) having lace tubes (45, 120) as in claim
8 wherein, _
the upper (20) has an ankle tube (50) and a heel
tube (55) such that the lace (30) extends through the
25 ankle tube (50) and heel tube (55) to secure the shoe
' (10) to the foot of the wearer. ‘

10. A shoe (10) having lace tubes (45, 120) as in claim
8 wherein,

30 : pressure displacement strips (105) are attached to
the upper (20) to spread the pressure of the laces (30)
out over a larger area making the shoe (10) more
comfortable for the wearer.

35 11. A shoe (10) having lace tubes (45, 50, 55, 120) as
in claim 9 wherein, _ REPLACEMENT L=

22 4UG1%,
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confortable for the wearer.” 5 12. A shoe ( ' s, (45,
50, 55, 120) as in claim9 wherein, ‘ \‘Sﬂ“@@!‘mﬂg‘“ms a lace
post (90) attached. 10 13. A shoe (10) haviing'% es (d45)* as in
claim4 wher ei n, the tongue (232 has a | ace post aperture,
such t hat the lace (90) post when passed through the | ace post

: ﬁperturf secgrgs t?ipmagpuriZﬂﬁspbachmenpispr@p@@ﬁlnﬁ) araxatwa@h?@ £20)
aving lace tu : i ei

t ongue (25) has%glel é%?e%g&zs@peﬁu%é?e%ﬁc%tghgkés %{ehe atchee plo%?e?9g§:o\)/\hen

passed through bthé laes postarger spted unakizguthe =hoea oliflle NPBY to the

upper (20). com%@rﬂ%ﬁigmiéﬂﬂghgaNéQQe£@9e tubes (45, 50, 55, 120) as

in claim212 whereln,
5

12. A shoe (10) having lace tubes, {45, 50, 55, 120) as
in claim 9 wherein, _ ’
the tongue (25) has a lace post (90) attached.

10 13. A shoe (10) having lace tubes {(45) as in claim 4
wherein,
the tongue (25) has a lace post aperture, such that
the lace (90) post when passed through the lace post
aperture secures the tongue (25) to the upper (20).
15
14. A shoe (10) having lace tubes (45, 50, 55) as in
claim 7 wherein,
the tongue (25) has a lace post aperture, such that
the lace post (90) when passed through the lace post
20 aperture secures the tongue (25) to the upper (20).

15. A shoe (10) having lace tubes (45, 50, 55, 120) as
in claim 12 wherein,
the tongue (25) has a lace post aperture, such that
25 the lace post (90) when passed through the lace post
aperture secures the tongue (25) to the upper (20).
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the'tongué\(ZS) has a | ace post aperture, such that 25 the |[ace post (90)
when passed through the | ace post “ aperture secures the tongue (25) to
t he upper (20). F :
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