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Safety Ski Binding 

 

 

 
The invention relates to a safety ski binding with a boot 
holder which, after overcoming a detent force, can be pivoted 
away from the boot around a transverse and/or vertical axis, 
thereby releasing it. 

 
There are numerous safety ski bindings that are triggered by 
excessive vertical, diagonal or lateral forces, thereby 
releasing the skier's boot. However, many of these 
constructions are complicated, which not only results in 
considerable expense for their manufacture, but also has an 
unfavorable effect on operational safety because the greater 
the number of individual parts, the greater the 
susceptibility to faults. 

 
A known heel hold-down device for safety ski bindings (DT.OS 2 
200 768) already has a release around a transverse and a 
vertical axis. A tread spur serves exclusively as a stop for 
the heel of the ski boot when entering the binding.
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The lateral release is achieved by a roof-shaped recess in a 
stop member operating together with a roof-shaped counter-stop, 
whereby the heel hold-down is lifted due to the sloping roof 
surfaces in the event of a rotational fall. 

 
The aim of the present invention is to create a safety ski 
binding of the type mentioned at the beginning, in which a 
simplification and an increase in operational safety are 
achieved by multiple utilization of already existing parts 
that are essential for the function of the binding. In 
addition, the binding should be less costly to manufacture. 

 
To solve this problem, the invention provides for a tread 
spur to be arranged on the boot holder that engages under the 
boot sole, the longitudinal lower edges of which are beveled 
and, when the binding is closed, lie in a slotted slot with 
correspondingly inclined edges in a plate that cannot be 
pivoted. In this way, the tread spur, which is already 
present when the binding is closed by putting on the ski boot, 
is simultaneously used to influence the lateral release of the 
binding. 

 
According to a preferred design version, the tread spur is 
arranged on the boot holder so that it can pivot around a 
transverse axis. The downward pivoting range of the tread spur 
is limited in such a way that when the binding is opened 
upwards, the tread spur can still be gripped by the sole of 
the boot and moved downwards to close the binding. Once the 
dead center has been passed, the tread spur is then placed in 
the slot in the base plate and the boot holder snaps into its 
hold-down position due to the correspondingly designed release 
curve. However, it is also possible, for the sake of 
simplification, to fix the tread spur rigidly on the boot 
holder without impairing its function as an element influencing 
the side release. 
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A first advantageous design version is designed in such a way 
that the tread spur operating together with the slot acts as a 
lock for the side release due to correspondingly steeply 
designed slots, as long as the force acting in the opening 
direction of the boot holder is less than or equal to the 
detent force, and that a separate side release device is 
provided. In this case, the tread spur located in the slot 
prevents side release up to a predetermined degree of 
lifting of the boot holder. Only when the sole of the boot 
has lifted the boot holder to such an extent that the tread 
spur can swing completely out of the slot does a lateral 
release take place when a lateral load is applied. This design 
version is particularly useful with a heel binding, which 
interacts with a toe binding that also allows lateral release. 
Normally, the toe binding takes over the side release. 
However, if the skier falls in a frontal direction, the ball 
of the foot presses so hard on the base plate that the toe 
binding can no longer release laterally due to the increased 
friction in this area. In this case, however, the boot holder 
of the heel binding is raised to such an extent that the side 
lock caused by the tread spur is removed, so that the heel 
binding now takes over the side release. Incidentally, in the 
case of a rigidly attached tread spur, the slot guide is 
unnecessary in this case because even with vertical side 
edges of the tread spur and the opening in which it 
operates, an effective side release lock is guaranteed up to a 
certain lifting of the boot holder. However, if the tread spur 
is arranged so that it can pivot around a transverse axis, the 
guide must be provided in a sloping slot in order to 
accomplish the side release during the defined lifting of the 
boot holder.  
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A significant simplification can be achieved by the fact that 
the tread spur operating together with the slot itself forms 
the side release device due to the correspondingly flat slot 
edges and the resilient pressure exerted on it by the boot 
holder via the boot sole. The side release force is determined 
by the slope of the slot edge and the downward pressure 
exerted by the boot holder. Apart from the slot arrangement 
for the tread spur and the ability to rotate around a vertical 
axis, this design version therefore requires no further means 
for realizing a side release. 
 
In another practical design version, the boot holder consists 
of two parts which can be pivoted relative to each other 
around a substantially vertical axis. Due to this design, 
there is no need to provide a swivel connection between the 
boot holder and the base plate in order to rotate around a 
vertical axis. 

 
The housing, to which the boot holder is attached so that it 
can pivot about a transverse axis, is in turn arranged on the 
base plate so that it can pivot around a vertical axis. In this 
case, the tread spur is conveniently arranged on one side and 
the side release device on the opposite side of the vertical 
axis, if a special side release device is provided. This has 
the advantage that both the tread spur and the side release 
device can be arranged at a sufficient distance from the 
vertical axis so that the required torques are available. 
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If a special side release device is provided, it conveniently 
has a detent that is attached to a plate that cannot be swiveled 
along and interacts with a counter detent arranged on the 
housing. 

 
If no special side release device is provided, but this task 
is performed by the tread spur working in the slot, the boot 
holder is conveniently divided into a part hinged to the 
housing and a part that engages the boot and is height-
adjustable relative to the other part. The height adjustment 
can be conveniently carried out using a screw accessible from 
above. A vertical detent curve and a spring-loaded detent 
member operating together therewith are conveniently arranged 
in the boot holder, whereby the detent curve has a 
substantially linearly increasing starting range. 
By adjusting the relative height of the two parts of the boot 
holder, the hold-down force and thus also the force acting 
from above on the tread spur seated in the slot can be 
changed. This means a change in the side release force. 

 
The height release force, on the other hand, is usually 
altered by changing the pre-tension of the spring acting on 
the detent element. Although this adjustment also 
influences the side release force, the latter can be set 
independently of the height release force by adjusting the 
relative height of the two parts of the boot holder after 
the height release force has been set. 

 
According to a further convenient design version, the 
detent element is formed on a swingarm loaded by the spring 
and hinged at the bottom of the housing. 
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It is particularly advantageous if a hand lever is attached to 
the pivoting boot holder in such a way that when the hand 
lever is lifted, it exerts a lifting moment on the boot 
holder. If the hand lever is pulled up by the skier, it 
simultaneously lifts the boot holder into its upper position 
once it has been released. This eliminates the need for a 
special opening spring for the boot holder, which represents 
a further significant simplification. 

 
The design is conveniently such that the hand lever is 
articulated above the swing arm on the boot holder, which 
acts on a stop on the swing arm in such a way that when the 
hand lever is lifted, the swing arm is pushed away from the 
vertical detent curve against the force of the spring. In 
this way, the boot holder can be raised above the dead center 
of the detent curve by means of the hand lever alone. The 
special opening of the boot holder according to the invention by 
means of a hand lever exerting a lifting moment also has 
fundamental significance for all bindings to be opened by 
pivoting up a boot holder, irrespective of the particular 
design versions disclosed. 

 
The stop is conveniently a roller in order to reduce the  
frictional forces. 

 
In order to exert a defined push in the longitudinal 
direction on the boot, the base plate is preferably 
longitudinally displaceable and pretensioned by a spring on 
a base plate. The base plate can also be used to attach the 
support strip for the boot sole so that it moves with the boot 
holder when the boot is pushed on or the ski is bent. This 
design is important for all ski bindings. 
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The invention is described below, for example, with reference 
to the drawing, which shows: 

 

Fig. 1 
 
 
 

 
Fig. 2 

 

 
Fig. 3 

 

 
Fig. 4 

 
 
Fig. 5 

 
Fig. 6 

 
 
 
Fig. 7  

a schematic longitudinal vertical section of a first 
design version of the safety ski binding according to 
the invention in the closed state, 

 
a schematic horizontal section of the binding 
according to Fig. 1, 

 
a section analogous to Fig. 1 of the safety ski 
binding in the open state, 

 
a horizontal section analogous to Fig. 2 of the 
safety ski binding in a laterally released state, 
 
a section along line V-V in Fig. 1, 

   
   a schematic longitudinal vertical section of a  
   simplified design version of a safety ski binding      
   according to the invention and  
      
   a section according to line VII-VII in Fig. 6

 
According to Figs. 1 to 5, a bottom plate 16 is mounted on a 
base plate 32 that is fixed to the ski and that bottom plate 
16 can be moved in a longitudinal direction. By means of one 
or two helical compression springs 31 arranged parallel to 
each other, the bottom plate 16 is pretensioned relative to the 
base plate 32 in the direction of the ski boot shown on the 
left in Fig. 1. A stop, which is not shown, limits the 
movement of the bottom plate 16 caused by the spring 31. The 
spring 31 is used in order to generate the so-called push, 
i.e. a force in the longitudinal direction on the clamped 
ski boot. 
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A housing 18 is mounted on the bottom plate 16 around a 
vertical axis 20 in a range shown in Fig. 4. The swivel range 
is limited to the range shown in Fig. 4 by stops not shown. 
 
The actual boot holder 11 is fitted to housing 18 where it 
can pivot around a transverse axis 19. The swivel range is 
designed in such a way that the two limit positions shown in 

Fig. 1 and 3 can be assumed. 

 
At the rear end of the bottom plate 16, a detent 21 designed as 
a detent recess is attached, which interacts with a counter 
detent 22 designed as a roller. The roller 22 is mounted in a 
slider 34 so that it can be displaced longitudinally relative 
to the housing 18 and is pretensioned towards the detent 21 by 
helical compression springs 35. On the side facing away from the 
slider 34, the springs 35 are supported on a cross pin 36, 
which in turn is mounted in lateral elongated holes 37 of the 
housing 18. It is essential that the pin 36 can be displaced to 
a desired position within the elongated hole 37 by a screwing 
device, not shown for the sake of simplicity, in order to 
provide the spring 35 with a suitable pre-tension. In this 
way, the release force can be adjusted in a lateral direction. 
 
In the front area of the boot holder, the detent curve 23, 
which is important for vertical release, is provided, which 
rises linearly in the upper area and then has a crest 38 in the 
area of the critical release point. Below the crest 38, the 
detent curve 23 drops again. 
 
As can be seen from Fig. 2, the detent curve 23 is provided 
in the middle of the special design example. A detent member 
24 in the form of a roller works together with it and is 
rotatably mounted on a vertical swingarm 26 consisting of two 
spaced plates in the manner shown in Fig. 2. The swingarm 26 
is attached to the housing 18 at the bottom so that it can 
pivot around a transverse axis 27. 
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A helical compression spring 25, which is supported on the 
rear wall of the housing 18, presses the swingarm 26 in 
the direction of the detent curve 23 so that the detent 
member 24 engages with it. Preferably, the pretension of 
the spring 25 is adjustable by means of a screw 40 
provided in the rear wall of the housing 18. 
 
Since the lateral release device 17 and the vertical 
release device are independent of each other, the lateral 
and vertical release forces can also be set independently 
of each other.  
 
A hand lever 28 is provided for the hand opening of the 
binding, which extends slightly to the rear over the 
housing 18 so that it can be easily gripped by a finger. 
In the front region, the hand lever 28 is attached to the 
boot holder 11 so as to be pivotable around a transverse 
axis 29. In front of or below the pivot axis 29, the lever 
28 has spaced-apart arms 41 located outside the swingarm 
26, which cooperate with two stops 30 of the swingarm, 
which are designed as rollers.  
 
The compression spring conveniently acts on a rod 
connecting the plates of the swingarm 26, on which the 
stop rollers 30 are also rotatably mounted outside the 
plates.  
 
When the hand lever is lifted, the swingarm 26 is pressed 
backwards in this way. 
 

Page 10 of 46



509808/0605  

-10-   2340420 
 

At the bottom of the boot holder 11, in the area of the boot 
heel, a tread spur 13 is hinged around a transverse axis 
12. In the closed position of the binding according to 
Fig. 1, the tread spur, which has oblique long edges 14 
at the bottom, lies in a slot 15 according to Fig. 5, 
which is also provided with oblique edges. The degree of 
inclination is such that, when the heel of the boot is 
lifted, the tread spur can slide easily out of the slot 15 
in the event of a lateral release force. 

 
In accordance with the invention, a support strip 33, the 
height of which is greater than or equal to that of the 
tread spur 13, is also attached to the base plate 32 in 
front of the tread spur 13. 

 
The heel binding according to Figs. 1 to 5 works as 
follows: 

 
If a manual release is required, the hand lever 28 is swung 
upwards from the position shown in Fig. 1, whereby the 
swingarm 26 is moved backwards and the helical compression 
spring 25 is compressed. At the same time, a lifting 
moment is exerted on the boot holder 11 via the 
transverse axis 29, so that a special opening spring is 
not required. The hand lever 28 is lifted until the detent 
roller 24 has passed the top 38. The hand lever 28 can now 
be released, as the compression spring 25, in conjunction 
with the descending detent curve 23, takes over the 
further opening and, above all, the holding open of the 
binding via the detent roller 24. 

 
Closing takes place from the open position as shown in Fig. 3. 

 
                                                                             
 
                                                                                                                            BAD ORIGINAL 

Page 11 of 46



509808/0605  

- 11 - 2340420 

 
by placing the heel of the boot on the tread spur 13, which 
is dimensioned in such a way that it only touches the slot 
15 in the bottom plate 16 when the detent roller 24 has 
passed the crest 38 upwards.  
 
The automatic vertical release is achieved by forcibly 
lifting the boot holder 11. As the detent curve 23 is 
linear in the first area, it can be automatically 
adjusted to different heel heights without changing the 
hold-down force in this area. The release force then 
increases in the area of the crest 38 and abruptly 
decreases to zero or becomes an opening force once the 
crest 38 has been passed.  

 
The lateral release is blocked as long as the tread spur 13 is 
held in the slot 15 by the boot heel standing on it. As 
soon as the boot heel has been lifted sufficiently far away 
from the tread spur 13 by lifting the boot holder 11, the 
tread spur 13 can be forced out of the slot 15 in the event 
of a lateral force. The prerequisite is that the lateral 
force is sufficiently large so that the detent roller 22 of 
the side release device 17 can emerge from the detent recess 
21. In the simplified design version shown in Figs. 6 
and 7, the vertical release is analogous to the previous 
design version example, but the side release device 17 
shown in Figs. 1 to 5 is omitted. Instead, the sloping 
edges of the slot 15 are flatter, so that in the event 
of a lateral force, the corresponding lower edge 14 of 
the tread spur 13 can slide up the slot 15 while lifting 
the boot holder 11. Of course, this is only possible 
with a predetermined side release force determined by 
the slope of the slide 15 and the force acting downwards 
on the boot holder 11.
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The design version shown in Figs. 6 and 7 is also particularly 
suitable as a toe binding, because a side release lock is not 
provided until the boot holder 11 is raised to a certain 
height. 

 
In the design version shown in Figs. 6 and 7, the side 
release force can be adjusted in that the boot holder 11 
consists of two parts 11a, 11b, which can be adjusted in 
height relative to each other by means of a screw 39 
accessible from above. By operating the screw 39, the 
detent member 24 can be moved back and forth on the linear 
part of the detent curve 23 when the binding is in the 
closed position. The hold-down force and thus the side 
release force is changed accordingly. The pre-tension of 
the spring 25 can also be changed by the schematically 
indicated screw 40. 

 
The binding is adjusted by first using screw 40 to preset 
the most suitable pre-tension for the spring 25 for vertical 
release. The desired lateral release force is then set by 
turning screw 39. 

 
The illustrated manual release with the hand lever 28 acting 
on the stop rollers 30 works in the same way as in the 
design version shown in Figs. 1 to 5. 

 

 
- Patent claims - 
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Patent claims    

 
1. Safety ski binding with a boot holder which, after 

overcoming a detent force, can be pivoted away from 

the boot around a transverse and/or vertical axis, 
thereby releasing the boot, characterized in that a 
tread spur (13) is arranged on the boot holder (11), 

engaging under the sole of the boot, the longitudinal 
lower edges (14) of which spur are beveled and, when 

the binding is closed, lie in a slot (15) formed with 
correspondingly beveled edges in a plate (16) which 

cannot be pivoted along.  
 

2. Safety ski binding according to claim 1, characterized 
in that the tread spur (13) is arranged on the boot 
holder (11) so as to be pivotable around a transverse 

axis (12). 
 
3. Safety ski binding according to claim 1 or 2, 

characterized in that the tread spur (13) operating 
together with the slot (15) acts as a lock for the 
side release due to correspondingly steeply designed 

slots, as long as the force acting in the opening 
direction of the boot holder (11) is less than or 

equal to the detent force, and in that a separate side 
release device (17) is provided.  

 
4. Safety ski binding according to claim 1, characterized 

in that the tread spur (1) operating together with the 
slot (15) forms the side release device itself due to 

correspondingly flat slot edges and the resilient 
pressure exerted on it by the boot holder (11) via the 

boot sole. (Fig. 6) 
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5.  Safety ski binding according to claim 4,characterized 
in that the boot holder (11) in turn consists of two 
parts (11a and 11b) which can be pivoted relative to 
one another about a substantially vertical axis.  

 
6.  Safety ski binding according to one of the preceding claims, 

characterized in  that the housing (13), on which the 
boot holder (11) is mounted about a transverse axis (19) 
is pivotably attached to the base plate (16) around a 
vertical axis (20).  

 
7. Safety ski binding according to claims 2 and 4, characterized 

in that the tread spur (13) is arranged on one side, and the 
side release device (17) is arranged on the opposite side of 
the vertical axis. 

 
8. Safety ski binding according to claim 7, characterized in that 

the side release device (17) has a detent (21) which is 
fastened to a plate (15) which cannot be pivoted along and 
which interacts with a counter-detent (22) arranged on the 
housing (18). 

 
9.  Safety ski binding according to one of the preceding 

claims, characterized in that the boot holder (11) is 
divided into a part (11b) hinged to the housing (1D) and 
a part (11a) engaging the boot and adjustable in height 
relative to the other part (11b). 

 
10.  Safety ski binding according to one of the preceding 

claims, characterized in that a vertical detent 
curve (23) and a detent member (24) operating 
together therewith and loaded by a spring (25) are 
arranged in the boot holder (11), the detent curve 
(23) having a substantially linearly increasing 
starting range.  

                                                BAD ORIGINAL
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11. Safety ski binding according to one of the preceding 
claims, characterized in that the detent member (24) 
is formed on a swingarm (26) which is loaded by the 
spring (25) and articulated on the housing (18). 

 
12. Safety ski binding, in particular according to one of the 

preceding claims, characterized in  that a hand lever 
(28) is attached to the pivotable boot holder (11) in such 
a way that when the hand lever is lifted, it exerts a 
lifting moment on the boot holder (11). 

 
13.  Safety ski binding, in particular according to claims 11 

and 12, characterized in  that the hand lever (28) 
is articulated above the swingarm (26) on the boot 
holder (11), which acts on a stop (30) on the 
swingarm (26) in such a way that when the hand lever 
(28) is lifted, the swingarm (26) is pushed away from 
the vertical detent curve against the force of the 
spring (25). 

 
14.  Safety ski binding according to claim 13, 

characterized in that the stop is a roller (30). 

 
15. Safety ski binding according to one of the preceding 

claims, characterized in  that the base plate (16) 
is longitudinally displaceable and pre-tensioned by 
a spring (31) on a base plate (32). 
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16.  Safety ski binding, in particular according to claim 15, 
characterized in that the standing strip (33) for the 
boot sole is also attached to the base plate (16). 
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Declaration of __Martin Leo-Uvizl__ 

I, __ Martin Leo-Uvizl __, declare as follows: 

1. I am over 21 years of age and am competent to make this declaration. 

2. I am fluent in German. 

3. I have 20 years of experience translating German to English. 

4. I translated German Patent Publication No. DE 2340420 A1 

(“Sittman”) from German to English, and the English translation is attached at 

pages 1-22, with the original German language at pages 23-45. 

5. I certify that pages 1-22 contain, to the best of my knowledge, a true 

and accurate translation from German to English of Sittman in pages 23-45. 

6. In signing this declaration, I understand that the translation and this 

declaration may be filed as evidence in a contested case. I acknowledge that I may 

be subject to cross-examination within the United States.  

7. I declare under penalty of perjury that all statements made herein are 

true and accurate to the best of my knowledge and belief, and that these statements 

were made with the knowledge that willful false statements and the like so made 

are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of 

the United States Code.  

Page 45 of 46



2 
 

Dated: March 31, 2024    By: __
___________________ 

             __ Martin Leo-Uvizl __ 
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