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(57) ABSTRACT 

Connecting mechanisms for pivotally coupling a shoe with 
a Sporting device are described. In one embodiment, the 
connecting mechanism can include a Support element for 
Supporting a shoe, a connecting element disposed on a 
Sporting device, and a coupling element for coupling the 
Support element to the connecting element. The Support 
element can include a first end liftably disposable on the 
Sporting device and a Second end Spaced apart from the first 
end. The coupling element can include a first end attachable 
via a first pivot to the Second end of the Support element and 
a Second end attachable via a Second pivot to the connecting 
element. The first and Second pivots can be active Succes 
Sively with the progression of a bending movement of a foot 
in a shoe Supported by the Support element. 

16 Claims, 9 Drawing Sheets 
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CONNECTING MECHANISM FOR 
PIVOTALLY CONNECTING A SHOE TO A 

SPORTING DEVICE 

REFERENCE TO RELATED APPLICATIONS 

This application is a continuation in part of U.S. patent 
application Ser. No. 10/002,263 filed on Nov. 2, 2001 now 
abandoned, which application is a continuation of Interna 
tional Patent Application Serial No. PCT/NL00/00289, filed 
on May 3, 2000, which application claims priority to Dutch 
Patent Application Serial No. 101.1985, filed on May 6, 
1999. 
The contents of the above-identified Ser. No. 10/002,263 

and PCT/NL00/00289 applications are expressly incorpo 
rated herein by reference. 

FIELD 

The Subject matter described herein relates to a connect 
ing mechanism for pivotally connecting a shoe to a Sporting 
device, Such as an ice Skate, a roller skate, a ski, and other 
Similar Sporting devices. 

BACKGROUND 

A connecting mechanism is described in International 
Patent Application Serial No. PCT/NL96/00209 which cor 
responds to International Patent Application Publication No. 
WO 96/37269. The WO 96/37269 connecting mechanism 
focuses on an efficient transfer of forces from a thrusting 
foot to a sporting device. As described in WO 96/37269, it 
is not possible to realize an efficient transfer of forces with 
a simple construction. As such, the WO 96/37269 connect 
ing mechanism includes a complicated construction. Such a 
complicated construction can make the connecting mecha 
nism more susceptible to break-down. Also, the WO 
96/37269 connecting mechanism lacks efficiency in trans 
ferring forces from a thrusting foot to a Sporting device. 

The WO 96/37269 connecting mechanism can include a 
Sub-frame with different pivots for coupling a shoe to a 
Sporting device. One of the pivots can be located near the 
front of the sporting device. The two different pivots allow 
a foot in a shoe to be released from the Sporting device by 
rotating the foot and the shoe about the pivot near the front 
of the Sporting device. 

Swiss Patent CH-A5-659,397 describes a connecting 
mechanism having first and Second pivots which, during use, 
can be Successively active with the progression of a bending 
movement of a foot. 

SUMMARY 

It is an object of the claimed Subject matter to provide a 
connecting mechanism that is not complicated, that inhibits 
break-down, that is simple to adjust, and that is capable of 
efficiently transferring thrusting forces from a bending foot 
to a Sporting device. 

Connecting mechanisms for pivotally coupling a shoe 
with a Sporting device are described herein. In one embodi 
ment, the connecting mechanism can include a Support 
element for Supporting a shoe, a connecting element dis 
posed on a Sporting device, and a coupling element for 
coupling the Support element to the connecting element. The 
Support element can include a first end liftably disposed on 
the Sporting device and a Second end Spaced apart from the 
first end. The coupling element can include a first end 
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2 
attachable via a first pivot to the Second end of the Support 
element and a Second end attachable via a Second pivot to 
the connecting element. The first and Second pivots can be 
Successively active with the progression of a bending move 
ment of a foot in a shoe Supported by the Support element. 
Potentially advantageously, Such an arrangement can 
enhance the efficiency of a bending movement by allowing 
the bending movement of a foot during thrusting to be 
closely followed. 

In one embodiment, the connecting mechanism can fur 
ther include a means to Set an axis of Said Second pivot at an 
oblique angle in relation to a longitudinal direction of the 
Sporting device. Potentially advantageously, as a result of 
this oblique angle, in the course of being lifted off of the 
Sporting device, the Support element can rotate about an 
adjustable angle about a location near the first and Second 
pivots and transversely to the longitudinal direction of the 
Sporting device. Such an arrangement, during Straightening 
of a thrusting leg and, in particular, during Straightening of 
an ankle, can help to keep the Sporting device, for example, 
an ice Skate, in position on the ground, which can improve 
the efficiency of a thrusting movement. 

In one aspect, the coupling element and the connecting 
element can each include two adjoining parts with matably 
curved contact Surfaces facing each other and fitting 
together. The coupling parts and the connecting parts can 
move relative to one another for Setting the orientation of the 
Second pivot at an oblique angle in relation to the longitu 
dinal direction of the Sporting device. 

In one embodiment, the connecting mechanism can fur 
ther include a means for fixing the contact Surfaces of the 
coupling parts and the connecting parts in a predetermined 
position and for fixing the orientation of the Second pivot. 

In one aspect, the first pivot, which can be active in a first 
Stage of a bending movement of a foot, can be located 
Substantially adjacent the ball of a foot which, during use, is 
inside a shoe connected to the connecting mechanism. 

In one aspect, the Second pivot, which can be active in a 
Second and last Stage of a bending movement of a foot, can 
be located Substantially adjacent the front of a foot which, 
during use, is inside a shoe connected to the connecting 
mechanism. 

In one aspect, the first and Second pivots can be active in 
Succession without being active simultaneously. 

These and other features of the connecting mechanisms 
described herein can be more fully understood by referring 
to the following detailed description and accompanying 
drawings, in which Similar parts in different drawings are 
labeled with the same reference numerals. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows an exploded view of an exemplary con 
necting mechanism disposed on an ice Skate. 

FIG. 2 shows an assembled view of the connecting 
mechanism of FIG. 1. 

FIGS. 3-5 show side views of an exemplary connecting 
mechanism connecting a shoe to an ice skate, in which the 
connecting mechanism includes an adjustable Stop disposed 
inside a Support element. 

FIG. 6 shows a side view of the adjustable stop shown in 
FIGS. 3-5. 

FIG. 7 shows a side view of an exemplary connecting 
mechanism connecting a shoe to a roller Skate, in which the 
connecting mechanism includes the adjustable Stop shown in 
FIGS. 3-6. 
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FIG. 8 shows a side view of an exemplary connecting 
mechanism connecting a shoe to an ice skate, in which the 
connecting mechanism includes an adjustable Stop attached 
to a coupling element. 

FIG. 9 shows a side view of an exemplary connecting 
mechanism connecting a shoe to a roller Skate, in which the 
connecting mechanism includes the adjustable Stop shown in 
FIG. 8. 

DETAILED DESCRIPTION 

Illustrative embodiments will now be described to provide 
an overall understanding of the connecting mechanisms 
described herein. One or more examples of the illustrative 
embodiments are shown in the drawings. Those of ordinary 
skill in the art will understand that the systems and methods 
described herein can be adapted and modified to provide 
devices, methods, Schemes, and Systems for other applica 
tions, and that other additions and modifications can be 
made to the connecting mechanisms described herein with 
out departing from the Scope of the present disclosure. For 
example, aspects, components, features, and/or modules of 
the illustrative embodiments can be combined, Separated, 
interchanged, and/or rearranged to generate other embodi 
ments. Such modifications and variations are intended to be 
included within the Scope of the present disclosure. 

FIGS. 1 and 2 show an exemplary connecting mechanism. 
AS shown in FIGS. 1 and 2, the connecting mechanism 1 can 
be connected to a Sporting device 6, Such as an ice skate. In 
the shown embodiment, the connecting mechanism 1 can 
include a Support element 4 for Supporting a shoe, a con 
necting element 9, a coupling element 8 for coupling the 
Support element 4 to the connecting element 9, a first pivot 
2, and a Second pivot 3. 

In one embodiment, the Support element 4 can include a 
first end 5 and a second end 7 spaced apart from the first end 
5. The first end 5 can be liftably disposed on the sporting 
device 6. 

In one embodiment, the connecting element 8 can include 
a first end 8' and a second end 8". The first end 8' can be 
connected via the first pivot 2 to the second end 7 of the 
Support element 4. 

In one embodiment, the connecting element 9 can include 
a first end 9' and a second end 9". The first end 9' of the 
connecting element 9 can be attached, mounted, or other 
wise disposed on the sporting device 6. The second end 9" 
of the connecting element 9 can be attached to the Second 
end 8" of the coupling element 8 via the second pivot 3. 
As shown in FIGS. 1 and 2, in one embodiment, the 

coupling element 8 can include two adjoining parts 8", 8" 
having matably curved contact Surfaces which face each 
other and fit together and the connecting element 9 can 
include two adjoining parts 9', 9" having matably curved 
contact Surfaces which face each other and fit together. 
These curved contact Surfaces can allow the coupling parts 
8", 8" and the connecting parts 9', 9" to move in relation to 
each other. The curved contact Surfaces can thus allow the 
Second pivot 3 to be set at an oblique angle with respect to 
the longitudinal direction of the Sporting device 6. Poten 
tially advantageously, adjusting the angle of the Second pivot 
3 can enhance the efficiency of a bending movement of a 
foot in a shoe disposed on the Support element 4 because the 
Support element 4, during Straightening of a thrusting leg 
and, in particular, during Straightening of an ankle, can rotate 
about a Small angle about the Second pivot 3 and trans 
versely to the longitudinal direction of the Sporting device 6. 
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4 
In one embodiment, the connecting mechanism 1 can 

include fixing means for fixing the coupling parts 8", 8" and 
the connecting parts 9', 9" in a pre-determined position. For 
example, as shown. in FIGS. 1 and 2, the fixing means can 
include Screws 11, 12. Adjusting the positions of the contact 
Surfaces of the coupling parts 8", 8" and the connecting parts 
9, 9" can fix the orientation of the second pivot 3 with 
respect to the longitudinal direction of the Sporting device 6. 

In one embodiment, the connecting mechanism 1 can 
include a torsion spring 10. As shown in FIG. 2, the torsion 
Spring 10 can push the Support element 4 (and a shoe 
disposed thereon) towards the sporting device 6 in an 
assembled connecting mechanism 1. 

FIGS. 3-5 show progressive rotation of a shoe 20 dis 
posed on a connecting mechanism 1 connected to an ice 
skate 6. In the shown embodiments, the first pivot 2 can be 
disposed Substantially adjacent the ball of a foot disposed in 
the shoe 20 and the second pivot 3 can be disposed sub 
stantially adjacent the front of the foot. As shown in FIGS. 
3-5, the first pivot 2 and the second pivot 3 can be succes 
Sively active with the progression of a bending movement of 
a foot disposed inside the shoe 20. As shown in FIGS. 3 and 
4, the first pivot 2 can be active in the first Stage of thrust, 
i.e. the first part of a bending movement of the foot. AS 
shown in FIG. 5, the second pivot 3 can be active in the 
Second and last Stage of thrust, i.e. the last part of the 
bending movement of the foot. Potentially advantageously, 
in the Second and last Stage, the Second pivot 3 can be 
positioned So that the Support element 4 forms an elongated 
lever. Such an arrangement can prolong contact between the 
ice skate 6 and an ice Surface, thereby providing greater 
thrust efficiency. 
As will be understood by those of ordinary skill in the art, 

regardless of whether the connecting mechanism 1 includes 
an adjustable Stop as further described herein, the presence 
of the shoe 20 on the Support element 4 can permit the first 
and Second pivots 2, 3 to be Successively active. AS Sug 
gested in FIGS. 3-5, after an amount of upward rotation of 
the Support element 4 about the first pivot 2, the shoe 20 can 
contact the coupling element 8 (i.e. one or both of the parts 
8", 8"), thus inhibiting further rotation of the support element 
4 about the first pivot 2. Subsequently, the Support element 
4 can continue to rotate upwardly about the Second pivot 3. 
As will also be understood by those of ordinary skill in the 

art, the connecting mechanism 1 can include an adjustable 
Stop disposed on the Support element 4 and/or the coupling 
element 8 to adjust the moment at which the second pivot 3 
becomes active, which moment coincides with the moment 
at which the first pivot 2 completes its effect. 

FIGS. 3-7 show an exemplary adjustable stop disposed 
on the Support element 4. AS shown, the adjustable Stop 21 
can include a tubular rod and can be Secured at a desired 
position via a Set Screw 22. The adjustable Stop 21 and the 
Set Screw 22 can be Screwed into the Support element 4 via 
a tubular hole having internal threads. The adjustable stop 21 
and the Set Screw 22 can be removeably and replaceably 
attachable to each other. Alternatively, the adjustable Stop 21 
and the Set Screw 22 can be integrated to form one part. 

FIGS. 8-9 show an exemplary stop disposed on the 
coupling element 8 (specifically, the coupling part 8). AS 
shown, the adjustable Stop 21 can include a cam, with 
different sides of the cam having different distances to the 
center of the cam to allow the Support element 4 to pivot to 
different angles. 
While the connecting mechanisms described herein have 

been shown and described with reference to the shown 
embodiments, those of ordinary skill in the art will recognize 
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or be able to ascertain many equivalents to the embodiments 
described herein by using no more than routine experimen 
tation. Such equivalents are intended to be encompassed by 
the Scope of the present disclosure and the appended claims. 

For example, the connecting mechanisms described 
herein can be used with a variety of Sporting devices, 
including, but not limited to, an ice Skate, a roller skate, a 
ski, and other Similar sporting devices. 

Accordingly, the appended claims are not to be limited to 
the embodiments described herein, can comprise practices 
other than those described, and are to be interpreted as 
broadly as allowed under prevailing law. 
What is claimed is: 
1. A connecting mechanism for pivotally connecting a 

shoe to a Sporting device, the connecting mechanism com 
prising: 

a Support element capable of Supporting a foot of a user 
in the Shoe, the Support element including a first end 
and a Second end Spaced apart from the first end, the 
first end being liftably disposable on the Sporting 
device, 

a connecting element being at least partially mountable on 
the Sporting device, 

first and Second pivots capable of being Successively 
active when the Support element is pivoted progres 
Sively from a Substantially horizontal position in an 
upward direction about the first pivot, 

a coupling element for coupling the connecting element to 
the Support element, the coupling element having a first 
end and a Second end, the coupling element being 
connected at the first end via the first pivot to the 
Second end of the Support element, the coupling ele 
ment being connected at the Second end via the Second 
pivot to the connecting element, and 

means for Setting an axis of the Second pivot at an oblique 
angle in relation to a longitudinal direction of the 
Sporting device and for causing the Support element to 
rotate in a direction perpendicular to the longitudinal 
direction of the Sporting device in the course of being 
lifted off of the sporting device. 

2. The connecting mechanism of claim 1, wherein the first 
pivot is configured to be disposed Substantially adjacent a 
ball of a foot when disposed in the shoe and configured to 
be active in a first Stage of a bending movement of the foot. 

3. The connecting mechanism of claim 2, wherein the 
Second pivot is configured to be disposed Substantially 
adjacent a front of a foot when disposed in the shoe and 
configured to be active in a Second and last Stage of a 
bending movement of the foot. 

4. The connecting mechanism of claim 1, wherein the 
coupling element includes two parts having matably curved 
contact Surfaces, the connecting element includes two parts 
having matably curved contact Surfaces, and the coupling 
parts and the connecting parts can be adjustably positioned 
for Setting an axis of the Second pivot in a predetermined 
position at an oblique angle in relation to a longitudinal 
direction of the Sporting device. 

5. The connecting mechanism of claim 4, further com 
prising: 
means for fixing the coupling parts and connecting parts 

in the predetermined position. 
6. The connecting mechanism of claim 5, wherein the 

means for fixing include Screws. 
7. The connecting mechanism of claim 1, wherein the 

Sporting device includes one of an ice skate and a roller 
blade. 

8. The connecting mechanism of claim 1, wherein a front 
direction is defined as the direction from the first end of the 
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6 
Support element to the Second end of the Support element, 
and wherein the second pivot is disposed in front of the first 
pivot. 

9. A connecting mechanism for pivotally connecting a 
shoe to a Sporting device, the connecting mechanism com 
prising: 

a Support element capable of Supporting a foot of a user 
in the shoe, the Support element including a first and a 
Second end Spaced apart from the first end, the first end 
being liftably disposable on the Sporting device, 

a connecting element being at least partially mountable on 
the Sporting device, 

first and Second pivots capable of being Successively 
active when the Support element is pivoted progres 
Sively from a Substantially horizontal position in an 
upward direction about the first pivot, wherein the first 
pivot is the only connection between the Support ele 
ment and the other elements of the connecting mecha 
nism, 

a coupling element for coupling the connecting element to 
the Support element, the coupling element having a first 
end and a Second end, the coupling element being 
connected at the first end via the first pivot to the 
Second end of the Support element, the coupling ele 
ment being connected at the Second end via the Second 
pivot to the connecting element. 

10. The connecting mechanism of claim 9, wherein the 
Sporting device includes one of an ice skate and a roller 
blade. 

11. A connecting mechanism for pivotally connecting a 
shoe to a Sporting device, the connecting mechanism com 
prising: 

a Support element capable of Supporting a foot of a user 
in the Shoe, the Support element including a first end 
and a Second end Spaced apart from the first end, the 
first end of the Support element being liftably dispos 
able on the Sporting device, 

a connecting element being at least partially mountable on 
the Sporting device, 

first and Second pivots, 
a coupling element for coupling the connecting element to 

the Support element, the coupling element having a first 
end and a Second end, the coupling element being 
connected at the first end via the first pivot to the 
Second end of the Support element, the coupling ele 
ment being connected at the Second end via the Second 
pivot to the connecting element, and 

an adjustable Stop for limiting the rotation of the Support 
element around the first pivot and causing the first and 
Second pivots to be active in Succession. 

12. The connecting mechanism of claim 11, wherein the 
adjustable Stop is coupled to one of the Support element and 
the coupling element. 

13. The connecting mechanism of claim 11, wherein the 
adjustable Stop includes a cam attached to the coupling 
element. 

14. The connecting mechanism of claim 11, wherein the 
adjustable Stop includes a tubular rod disposed in a hole in 
the Support element. 

15. The connecting mechanism of claim 14, wherein the 
adjustable Stop includes a Set Screw removeably and replace 
ably attachable to the tubular rod. 

16. The connecting mechanism of claim 14, wherein the 
adjustable Stop includes a Set Screw integral with the tubular 
rod. 


