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(57) ABSTRACT 
A heel piece for a ski binding, particularly a touring ski 
binding, comprises a base element for installing the heel piece 
on the ski upper face and a slide mounted on the base element, 
on which slide is arranged a heel holder having at least one 
retaining means for retaining the heel of a ski boot. Said heel 
piece has a downhill position, in which the retaining means 
locks the ski boot in a lowered position. Said heel piece also 
has at least one uphill position, in which the heel region of the 
ski boot retained in the ski binding is released. In the downhill 
position, the slide can be moved together with the heel holder 
relative to the base element in the longitudinal direction of the 
ski. 
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TOURING HEEL BINDING HAVING A 
DYNAMIC SLIDING REGION 

TECHNICAL FIELD 

0001. The invention relates to automatic heel units for a 
ski binding, in particular a ski-touring binding, with a base 
element for mounting the automatic heel units on the upper 
side of a ski and a carriage which is mounted on the base 
element and on which there is arranged a heel holder with at 
least one holding means for holding a ski boot in a heel region 
of the ski boot. These automatic heel units have a downhill 
position, in which the at least one holding means can interact 
with the heel region of the ski boot held in the ski binding in 
Such a way that the ski boot is arrested in a lowered position. 
Furthermore, these automatic heel units have at least one 
climbing position, in which the heel region of the ski boot 
held in the ski binding is released. 

PRIOR ART 

0002 With regard to their function, ski bindings can be 
subdivided into downhill ski bindings, which are used only 
for skiing downhill and skiing on ski lifts, and touring bind 
ings, which are also additionally used for walking on skis, in 
particular for climbing with the aid of climbing skins fastened 
on the skis. While the former just have to ensure reliable 
fixing of the ski boot on the ski in a so-called downhill 
position, the latter additionally have to be able for climbing 
purposes to be moved from the downhill position into a climb 
ing position, in which the Skiboot can be pivoted about an axis 
in the transverse direction of the ski and can be lifted up from 
the ski in the heel region, in order to make an articulated 
movement between the ski boot and the ski possible for 
walking. 
0003 Ski-touring bindings in turn can be subdivided into 
two types. The one type comprises a ski-boot carrier, which 
can be pivoted in relation to the ski on which the ski boot is 
held by binding jaws. A representative of this type of ski 
touring bindings is described, for example, in EP 0754079 
B1 (Fritschi AG). The second type, on the other hand, is based 
on ski boots with rigid soles. In the case of these ski-touring 
bindings, the ski boot is pivotably mounted in its toe region in 
an automatic front unit fixedly mounted on the ski. The auto 
matic heel unit is in this case likewise fixedly attached to the 
ski, at a distance from the automatic front unit that is adapted 
to a sole length of the ski boot, and in the downhill position 
arrests the Skiboot in the heel region. In the climbing position, 
the heel of the ski boot is released from the automatic heel 
unit, so that the ski boot can be lifted up from the ski and 
pivoted about the mounting on the automatic front unit. Ski 
boots that are suitable for this type of binding typically have 
for this purpose two lateral clearances in the toe region for 
being pivotably secured in the automatic front unit. Further 
more, they have in the heel region rearwardly open clear 
ances, in which holding means of the automatic heel unit can 
engage. 

0004. It goes without saying that, in the case of this second 
type of ski-touring bindings, the distance from the automatic 
front unit at which the automatic heel unit has to be mounted 
on the ski is dictated by the length of the sole of the ski boot 
to be held, within the limits of adjustability of the automatic 
heel unit. The mentioned climbing position, in which the heel 
of the ski boot is released, consequently always relates to the 
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downhill position in which the heel of the ski boot can be 
arrested in the same mounting position of the automatic heel 
unit. 
0005 For describing such binding systems, a (fictitious) 
ski is often used as a reference system, it being assumed that 
the binding is mounted on this ski. This custom is adopted in 
the present text. Thus, the expression “longitudinal direction 
of the ski” means along the alignment of the longitudinal axis 
of the ski. Similarly, “parallel to the ski” means, for an elon 
gated object, aligned along the longitudinal axis of the ski. 
For a planar object, by contrast, the expression “parallel to the 
ski' means aligned parallel to the sliding Surface of the ski. 
Furthermore, the expression “transverse direction of the ski” 
is intended to mean a direction transverse to the longitudinal 
direction of the ski, although it need not necessarily be ori 
ented precisely at right angles to the longitudinal axis of the 
ski. Its alignment may also deviate slightly from a right angle. 
The expression “center of the ski” in turn means a center of 
the ski when seen in the transverse direction of the ski, while 
the expression “fixed to the ski” means non-movable in rela 
tion to the ski. Moreover, it should be noted that expressions 
that do not contain the word 'ski' also refer to the reference 
system of the (fictitious) ski. Thus, the expressions “front/ 
forward/forwardly”, “rear/rearward/rearwardly', “top/ 
above/upper/upward/upwardly', “bottom/below/lowerf 
downward/downwardly' and “lateral/laterally’ relate to 
“front/forward/forwardly”, “rear/rearward/rearwardly”, 
“top/above/upper/upward/upwardly”, “bottom/below/lower/ 
downward/downwardly” and “lateral/laterally” of the ski. 
Equally, expressions such as "horizontal/horizontally and 
“vertical/vertically also relate to the ski, “horizontal/hori 
Zontally’ meaning lying in a plane parallel to the ski and 
“vertical/vertically’ meaning aligned perpendicularly to this 
plane. 
0006 Aski-touring binding of the second type, introduced 
above, is described in EP 0199 09882 (Barthel) and is sold 
under the name Dynafit. An automatic front unit of this sys 
tem has two clamping parts each with a stud aligned in the 
transverse direction of the ski, which studs engage in clear 
ances in the toe region of the ski boot from the sides when the 
ski-touring binding is stepped into. As a result, the studs form 
a pivot bearing of the ski boot on which the ski boot can be 
pivoted with respect to the ski. 
0007 An automatic heel unit of this system that is inde 
pendent of the automatic front unit has two pins arranged on 
a heel holder. In the downhill position, these two pins are 
aligned forwardly toward the automatic front unit, whereby 
they engage in clearances in the heel of the ski boot and can 
thereby arrest the ski boot in a position lowered toward the 
ski. When the ski-touring binding is stepped into, the ski boot 
is first mounted in the automatic front unit. After that, the heel 
of the ski boot is lowered from above onto the pins of the heel 
holder. Since the clearances in the heel of the ski boot are 
largely open in the downward direction, as a result the clear 
ances are guided over the pins, whereupon the pins engage in 
detent recesses in the clearances for locking. 
0008. In order to ensure a safety release in the forward 
direction, the two pins can be pressed apart against a spring 
force, whereby they can slide out of the detent recesses and 
the clearances and can release the heel of the ski boot in the 
upward direction. For this purpose, both pins are each 
arranged on a lever, which is mounted on the heel holder 
pivotably in a horizontal plane. Both levers are prestressed 
with a spring force, so that the two pins are pressed toward one 
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another. By adjusting the spring force, the force that is 
required to make release in the forward direction possible can 
be predetermined. As a result, a safety release in the forward 
direction is made possible. 
0009. By contrast with the safety release in the forward 
direction, for the intended stepping out from the binding, first 
the toe region of the ski boot is released from the automatic 
front unit. After that, the heel of the ski boot is pulled off from 
the pins of the automatic heel unit in the forward direction. 
0010. An automatic heel unit according to EP 0199 098 
A2 (Barthel) can be brought into a climbing position by the 
heel holder being turned by the skier about a vertical axis, 
until the two pins have been pivoted to the side out of the path 
of movement of the heel of the ski boot. In this case, the heel 
holder has a number of rotational positions in which the pins 
are pivoted out of the path of movement of the heel. These 
individual rotational positions are respectively predeter 
mined by a spring catch for arresting the heel holder. When 
the heel holder is in specifically one of these rotational posi 
tions, the path of movement of the heel of the ski boot is free 
and the ski boot can be lowered toward the ski. When, on the 
other hand, the heel holder is in another of the rotational 
positions, a Support arranged on the heel holder has been 
respectively pivoted into the path of movement of the heel of 
the ski boot at a certain distance from the ski. Each such 
support hinders the ski boot from being lowered toward the 
ski at a different distance from the ski. Correspondingly, 
various climbing aids can be set by positioning the heelholder 
in the various rotational positions. 
0011 Since, in the downhill position, the pins engage in 
the heel of the ski boot, the automatic heel unit cannot be 
brought directly from the downhill position into one of the 
climbing positions. The turning of the heel holder about the 
vertical axis required for this can only be actuated when the 
ski boot has first been released completely from the binding. 
Particularly in uncompacted deep Snow and on steep terrain, 
this can lead to tricky situations, since, by contrast with the 
large surface area of a ski, a ski boot offers the skier only little 
hold. 

0012. A further development of the automatic heel unit 
according to EP 0199 098 A2 (Barthel) is described in WO 
2009/121187 A1 (G3 Genuine Guide Gear Inc.). This further 
development likewise comprises a heel holder with two for 
wardly directed pins, which, as described in EP 0199 098 A2 
(Barthel), make a safety release in the forward direction pos 
sible. By contrast with the automatic heel unit according to 
EP 0199 098A2 (Barthel), however, the automatic heel unit 
according to WO 2009/121187 A1 (G3 Genuine Guide Gear 
Inc.) allows a change from the downhill position into the 
climbing position without it first being necessary to step 
completely out of the binding. In order to make this possible, 
the automatic heel unit comprises a baseplate fixed to the ski 
and a carriage with a heel holder, the carriage being displace 
able with respect to the baseplate in the longitudinal direction 
of the ski by an adjusting lever. The carriage is comprised by 
a multipart housing, from which the heel holder protrudes in 
the upward direction through a slot adapted to the displace 
ability. In the downhill position, the carriage has been dis 
placed into a forward position, whereby the pins can engage 
in the clearances in the heel of the ski boot. In the climbing 
position, on the other hand, the carriage has been displaced 
into a rearward position, whereby the pins cannot engage in 
the clearances in the heel of the ski boot and the heel of the ski 
boot is correspondingly released. In order to provide climbing 
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aids as in the case of the automatic heel unit according to EP 
0 199 098 A2 (Barthel), the automatic heel unit according to 
WO 2009/121187 A1 (G3 Genuine Guide Gear Inc.) com 
prises a number of Supporting levers, which can be pivoted 
into the path of movement of the ski boot sequentially from 
the rear to the front. 
0013 Furthermore, the automatic heel unit according to 
WO 2009/121187 A1 (G3 Genuine Guide Gear Inc.) com 
prises a ski brake. This ski brake has two arms, which for 
activation can be pivoted out beyond the ski in the downward 
direction. Furthermore, the ski brake has a tread spur. By 
pressing this tread spur down, the arms of the ski brake can be 
pivoted against a spring force into an alignment Substantially 
parallel to the ski, whereby the ski brake is in a rest position. 
If in the downhill position a ski boot is arrested in its heel 
region in the automatic heel unit, the tread spur has been 
pressed in the downward direction by the sole of the ski boot 
and the ski brake is in the rest position. In the event of a fall of 
the skier, in which a safety release is triggered, the ski brake 
is automatically activated by the spring force, since the tread 
spur is no longer pressed in a downward direction by the sole 
of the ski boot. When the automatic heel unit is transferred 
into the climbing position, in the case of the automatic heel 
unit according to WO 2009/121187 A1 (G3 Genuine Guide 
Gear Inc.) the carriage is moved in the rearward direction. As 
a result, a hook in a front region of the housing that can hook 
into the tread spur and hold it securely in a lower position is 
released. Correspondingly, in the climbing position, the ski 
brake can be kept in the rest position by this hook, without the 
sole of the ski boot pressing the tread spur in the downward 
direction. 
0014 Consequently, the automatic heel unit according to 
WO 2009/121187 A1 (G3 Genuine Guide Gear Inc.) has 
improved handling in comparison with the automatic heel 
unit according to EP 0199 098 A2 (Barthel). However, on 
account of having a large number of individual parts, the 
automatic heel unit is quite heavy and of a complex structural 
design. 

SUMMARY OF THE INVENTION 

0015 The object of the invention is to provide an auto 
matic heel unit belonging to the technical field mentioned at 
the beginning that increases the safety for a skier. 
0016. The solution by which the object is achieved is 
defined by the features of claim 1. According to the invention, 
in the downhill position, the carriage with the heel holder is 
movable with respect to the base element in the longitudinal 
direction of the ski along a dynamic region. 
0017. The term “longitudinal direction of the ski’ should 
be understood here as meaning a direction which, though it 
runs Substantially parallel to the longitudinal axis of the ski, 
may also have a deviation of a few degrees from an alignment 
parallel to the longitudinal axis of the ski. From the rear to the 
front as seen from the longitudinal axis of the ski, this devia 
tion may run both laterally and in the upward or downward 
direction. Furthermore, the term “base element’ should be 
understood as meaning an element which can be mounted on 
a ski Such that it is fixed to the ski. It may be, for example, a 
baseplate, on which the remaining automatic heel unit can be 
mounted. It may, however, also be an element shaped in some 
way other than in the form of a plate. For example, it may be 
formed as a rail or in the manner of a block. It may, however, 
also have a plate-shaped region and comprise one or more 
Supports. 
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0018. The dynamic region along which the carriage is 
movable with respect to the base element may be both straight 
and of a curved form. Furthermore, the dynamic region may 
be limited in the forward and rearward directions by a stop, by 
which the carriage is stopped and hindered in its further 
freedom of movement. In this case, the stop may be arranged 
on the carriage, on the base element or on another part of the 
automatic heel unit. Moreover, the stop may have two or more 
interacting elements, which are arranged on the carriage, on 
the base element and/or on another part of the automatic heel 
unit. The limitation of the dynamic region by Such a stop may 
be advantageous if the carriage is for example mounted in a 
linear guide. In this case, it can be prevented that the carriage 
can come away unintentionally from the guide. As a variant of 
this, however, there is also the possibility that the dynamic 
region is not limited by a stop or is only limited in the forward 
or rearward direction by a stop. 
0019. The solution has the advantage that, in the downhill 
position, the position of the heel holder in relation to the heel 
of the ski boot can be dynamically adapted by the carriage 
being moved together with the heel holder along the dynamic 
path. This makes it possible during skiing for changes in 
distance between the automatic front unit and the automatic 
heel unit that are caused by flexing of the ski during skiing to 
be constantly compensated. Correspondingly, the automatic 
heel unit makes it possible that the heel holder constantly 
maintains the same distance from the heel of the ski boot 
during skiing. This allows the holding means to interact in 
constantly the same way with the heel of the ski boot and to 
keep the ski boot arrested in the lowered position. This pro 
duces a starting position for a safety release in the forward 
direction that is as identical as possible in the various situa 
tions that occur during skiing. Correspondingly, deviations 
from the preset force that has be overcome for a safety release 
in the forward direction are minimized and the safety of the 
skier is increased. It is of no matter in this respect whether the 
at least one holding means consists of two Substantially for 
wardly directed pins, as described in the prior art, or whether 
the at least one holding means is formed in Some other way. 
0020. As is customary with the relevant type of ski-touring 
bindings, the automatic heel unit according to the invention 
can be mounted on a ski independently of an automatic front 
unit. In particular, the arresting and the release of the heel of 
the ski boot that are provided in an advantageous way by the 
automatic heel unit are largely independent of the actual 
configuration of the automatic front unit. The automatic heel 
unit can consequently also be used in conjunction with known 
automatic front units of the binding systems described at the 
beginning. However, it is also conceivable to use the auto 
matic heel unit in conjunction with other binding systems in 
which the heel of the ski boot can be lifted off from the ski. 
Thus, the ski boot can for example be fixed in the toe/ball 
region to an automatic front unit, the ski boot being formed 
elastically in the ball region. This is the case for example with 
Telemark bindings. In general, however, it is recommendable 
to use the automatic heel unit in conjunction with an auto 
matic front unit made to match it, in order to ensure optimum 
functionality of the binding system as a whole. 
0021. In a preferred embodiment, the automatic heel unit 
for a ski binding, in particular a ski-touring binding, com 
prises a base element for mounting the automatic heel unit on 
the upper side of a ski and a carriage which is mounted on the 
base element and on which there is arranged a heel holder 
with at least one holding means for holding a ski boot in a heel 
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region of the ski boot. In this case, the automatic heel unit 
preferably has a downhill position, in which the at least one 
holding means can interact with the heel region of the ski boot 
held in the ski binding and thereby arrest the ski boot in a 
lowered position. Furthermore, the automatic heel unit 
advantageously has at least one climbing position, in which 
the heel region of the ski boot held in the ski binding is 
released. It is preferred in this case that, in the downhill 
position, the carriage with the heel holder is movable with 
respect to the base element in a guided manner in the longi 
tudinal direction of the ski by a linear guide along a dynamic 
region. How the at least one holding means for holding the ski 
boot is formed is not prescribed. For example, two pins may 
be concerned, as known from the prior art described above. 
However, one or more holding means of any other kind may 
also be concerned. Furthermore, it is not prescribed how 
exactly the linear guide is formed. For example, it may be a 
rail-like guide. In this case, the guide may comprise one or 
more rails in which one or more guiding elements are mov 
able. The rails may in this case be arranged both on the 
carriage and on the base element, while the guiding elements 
are respectively arranged on the other part. In this case, the 
guiding elements may be formed as sliding elements or be 
provided with a roller bearing or ball bearing. As a further 
possibility, the linear guide may, however, also be formed by 
a ram guided in a corresponding cylinder. A configuration in 
which the linear guide is formed by one or more levers 
mounted pivotably at their ends on the carriage and the base 
element is also conceivable. It goes without saying that in the 
case of all these variants there is the possibility that an inter 
mediate piece is arranged between the carriage and the base 
element, the base element and/or the carriage being mounted 
movably on the intermediate piece or arranged fixedly on the 
intermediate piece. 
0022. However, preferred embodiments of the automatic 
heel unit may also be formed in some other way. It is shown 
hereafter on the basis of advantageous features how Such 
other preferred embodiments may be formed. However, it 
goes without saying that the aforementioned, preferred 
embodiment may also comprise one or more of these advan 
tageous features. 
0023 Preferably, in the downhill position, the carriage is 
acted upon by an elastic element with a forwardly directed 
force and is pressed in the direction of a front end of the 
dynamic region. This elastic element may be, for example, a 
spring or an element formed in some other way with elastic 
properties. The elastic element can in this case exert a com 
pressive force or tensile force on the carriage. Moreover, the 
elastic element may also comprise a number of elastic ele 
ments that are arranged one next to the other or one after the 
other. Independently of the actual configuration of the elastic 
element, the fact that the carriage is subjected to the forwardly 
directed force has the advantage that changes in distance 
between the automatic front unit and the automatic heel unit 
that are caused by the flexing of the ski during skiing can be 
optimally compensated. Since the carriage with the heel 
holder is pressed by the force against the heel of the ski boot, 
a position of the carriage and of the heel holder thereby 
always adapts itself to the heel of the ski boot. Correspond 
ingly, it is sufficient if the at least one holding means can 
interact with the heel of the ski boot in such a way that the ski 
boot is hindered from a lateral pivoting movement and a 
pivoting movement in the upward direction. The at least one 
holding means need not in this case keep the heel holder at an 
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identical distance from the heel of the ski boot and move the 
heel holder together with the carriage along the dynamic path 
when there are changes in distance between the automatic 
front unit and the automatic heel unit. Therefore, the elastic 
element and the resultant forwardly directed force on the 
carriage reduce the requirements that have to be met by the at 
least one holding means. Correspondingly, the at least one 
holding means can be optimized more easily to make an 
optimally controlled safety release possible. 
0024. As an alternative to this, however, there is also the 
possibility that the carriage is not acted upon by an elastic 
element with a forwardly directed force. 
0025 If, in the downhill position, the carriage is acted 
upon by an elastic element with a downwardly directed force 
and is pressed in the direction of the front end of the dynamic 
region, the automatic heel unit preferably comprises a stop 
that forms the front end of the dynamic region by hindering 
the carriage from further movement in the forward direction 
with respect to the base element. In this case, the stop may be 
positioned in Such a way that the carriage is pressed against 
the stop by the elastic element. However, the stop may also be 
positioned in Such a way that the carriage is acted upon by the 
elastic element with a forwardly directed force within the 
dynamic region and is specifically no longer Subjected to this 
force when it is positioned at the stop. 
0026. As a variant of this, there is also the possibility that 
the automatic heel unit does not have a stop that forms the 
front end of the dynamic region. For example, the carriage 
may also be acted upon by an elastic element with a forwardly 
directed force within the dynamic region, the carriage being 
pushed or pulled rearward into the dynamic region if it is 
moved out forward beyond the dynamic region. In this case, 
the elastic element may be, for example, a spring that pulls the 
carriage forward within the dynamic region. If in this example 
the carriage is moved forward beyond the dynamic region, it 
is pushed back into the dynamic region by the spring. Corre 
spondingly, in this example the position of the carriage in 
which the spring is not under stress forms the front end of the 
dynamic region. 
0027 Preferably, in the downhill position, the automatic 
heel unit makes a safety release in the forward direction 
possible. This has the advantage that the safety for the skier is 
increased. However, there is also the possibility that the auto 
matic heel unit does not make a safety release in the forward 
direction possible. 
0028. In a preferred variant, in the downhill position, the 
automatic heel unit does not make a safety release horizon 
tally in the transverse direction of the ski possible. If, for 
example, the automatic heel unit is a component part of a 
ski-touring binding with an automatic front unit, in which the 
automatic front unit makes a safety release horizontally in the 
transverse direction of the ski possible, this firstly has the 
advantage that the automatic heel unit can be produced in a 
lighter, simpler and consequently lower-cost form. This sec 
ondly has the advantage that the safety for the skier is 
increased, since there is a lower risk of erroneous lateral 
release if the safety release horizontally in the transverse 
direction of the ski is made possible by the automatic front 
unit. This is because lateral impacts and force effects, when 
seen in the longitudinal direction of the ski, during skiing 
primarily occur in a region of the skier's shinbone, which is 
closer to the automatic heel unit than to the automatic front 
unit. 
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0029. In a further, preferred variant, in the downhill posi 
tion, the automatic heel unit makes a safety release horizon 
tally in the transverse direction of the ski possible. This has 
the advantage that the safety for the skier is increased if, for 
example, the automatic heel unit is a component part of a 
ski-touring binding with an automatic front unit in which the 
automatic front unit does not make a safety release horizon 
tally in the transverse direction of the ski possible. 
0030. With preference, the automatic heel unit comprises 
at least one holding element that is mounted on the heel holder 
rotatably about an axis aligned substantially in the longitudi 
nal direction of the ski, the at least one holding means being 
arranged on the at least one holding elementata distance from 
a straight line defined by the axis aligned substantially in the 
longitudinal direction of the ski, and as a result is pivotable 
substantially in the transverse direction of the ski about the 
axis aligned Substantially in the longitudinal direction of the 
ski. In this case, the axis aligned Substantially in the longitu 
dinal direction of the ski may be both aligned exactly parallel 
to the longitudinal axis of the ski or else deviate a few degrees 
from an alignment parallel to the longitudinal axis of the ski. 
Both have the advantage that, when there is a pivoting move 
ment of the at least one holding element, an extension of the 
at least one holding means in the longitudinal direction of the 
ski is substantially maintained. As a result, the interaction of 
the at least one holding means with the heel of the ski boot 
during a pivoting movement of the at least one holding ele 
ment can also be controlled better. If such a pivoting move 
ment of the at least one holding element is required for the 
carrying out of a safety release in the forward direction, better 
control of a safety release in the forward direction is also 
correspondingly made possible as a result. 
0031. Such a holding element represents a second aspect 
of the solution by which the object is achieved that is possible 
independently of the first solution by which the object is 
achieved. A corresponding second solution by which the 
object is achieved preferably concerns an automatic heel unit 
for a ski binding with a heel holder with at least one holding 
means for holding a ski boot in a heel region of the ski boot, 
the automatic heel unit comprising at least one holding ele 
ment that is mounted on the heel holder rotatably about an 
axis aligned Substantially in the longitudinal direction of the 
ski, the at least one holding means being arranged on the at 
least one holding element such that it is at a distance from a 
straight line defined by the axis aligned Substantially in the 
longitudinal direction of the ski, and as a result is pivotable 
substantially in the transverse direction of the ski about the 
axis aligned Substantially in the longitudinal direction of the 
ski. In this case, the axis aligned Substantially in the longitu 
dinal direction of the ski may be both aligned exactly parallel 
to the longitudinal axis of the ski or else deviate a few degrees 
from an alignment parallel to the longitudinal axis of the ski. 
Both have the advantage that, when there is a pivoting move 
ment of the at least one holding element, an extension of the 
at least one holding means in the longitudinal direction of the 
ski is substantially maintained. As a result, the interaction of 
the at least one holding means with the heel of the ski boot 
during a pivoting movement of the at least one holding ele 
ment can also be controlled better. If such a pivoting move 
ment of the at least one holding element is required for the 
carrying out of a safety release in the forward direction, better 
control of a safety release in the forward direction is also 
correspondingly made possible as a result. 



US 2013/01 81427 A1 

0032. The preferred, special embodiments described here 
after, which describe the at least one holding element and/or 
the at least one holding means in more detail, are possible 
preferred, special embodiments both of an automatic heel unit 
belonging to the first solution by which the object is achieved 
and belonging to the second solution by which the object is 
achieved. It should be noted here that these preferred, special 
embodiments that are described hereafter are also possible for 
a further variant of an automatic heel unit according to the 
first solution. According to this variant, instead of the at least 
one holding element with the axis aligned Substantially in the 
longitudinal direction of the ski, the automatic heel unit may 
comprise at least one holding element on which the at least 
one holding means is arranged, the at least one holding ele 
ment being pivotable about an axis aligned Substantially in 
the transverse direction of the ski. 
0033. In this case, the axis aligned substantially in the 
transverse direction of the ski may be aligned not only verti 
cally or horizontally, but also at any angle in between. 
0034. As a further variant, an automatic heel unit accord 
ing to the first solution by which the object is achieved may, 
however, also not have any of the holding elements described 
above, but only at least one holding means. 
0035) If the automatic heel unit comprises at least one 
holding element, the at least one holding element and the at 
least one holding means are preferably produced from metal. 
This has the advantage that a high strength of the at least one 
holding element and of the at least one holding means can be 
achieved. However, there is also the possibility that, for 
example, only the at least one holding means or only the at 
least one holding element is produced from metal. 
0036) If, on the other hand, the automatic heel unit does 
not comprise a holding element, but only at least one holding 
means, this at least one holding means is preferably produced 
from metal. 

0037. As an alternative to these variants, there is also the 
possibility that the at least one holding means and/or, if 
present, the at least one holding element is produced from 
another material. Such as for example plastic or carbon. 
0038 If the automatic heel unit comprises one holding 
element, the holding element is advantageously produced in 
one piece with the at least one holding means. If on the other 
hand, the automatic heel unit comprises a number of holding 
elements, these holding elements are preferably each pro 
duced in one piece with at least one holding means. This has 
the advantage that an optimum stability of the at least one 
holding element and the at least one holding means is 
achieved. 

0039. As a variant of this, however, there is also the pos 
sibility that the at least one holding element and the at least 
one holding means are produced as separate parts. In this 
case, the at least one holding means may for example be able 
to be screwed to the at least one holding element. For this 
purpose, the at least one holding means may for example have 
a thread and the at least one holding element may have a 
corresponding counter-thread. However, there is also the pos 
sibility that the at least one holding means can be screwed to 
the corresponding at least one holding element by at least one 
separate screw. As a further possibility, however, the at least 
one holding means may also be connected to the correspond 
ing at least one holding element by a plugged-in, riveted, 
glued or welded connection. 
0040. With preference, the automatic heel unit comprises 
at least two holding elements, on each of which at least one 
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holding means is arranged. This has the advantage that the 
load that the holding elements and the holding means have to 
withstand is distributed among a number of structural parts. 
This also has the advantage that the automatic heel unit can, 
for example, make a safety release possible by a movement of 
the holding means in relation to one another. Thus, for 
example, arrestment of the heel of the ski boot brought about 
by the holding means may be releasable by the holding means 
of the various holding elements being moved toward one 
another or away from one another by the movement of the 
holding elements. 
0041. However, there is also the possibility that the auto 
matic heel unit has at least one holding means and does not 
comprise any holding element or comprises only one holding 
element. 

0042. If the automatic heel unit comprises at least two 
holding elements, the holding elements are preferably 
arranged on the heel holder one next to the other in the 
transverse direction of the ski. Since, in the event of the safety 
release in the forward direction, the heel region of the ski boot 
is lifted up out of the automatic heel unit. Such an arrangement 
of the holding elements has the advantage that a movement of 
the holding means of the various holding elements in relation 
to one another Substantially in the horizontal direction, and 
consequently perpendicularly to the direction of movement 
of the heel region of the ski boot, can take place. In this case, 
the freedom of movement of the holding means in the vertical 
direction may be greatly or entirely restricted. This has the 
advantage that the heel region of the ski boot can be arrested 
against a movement in the vertical direction in a simple way, 
which is advantageous for the sensation that is experienced 
when skiing. Moreover, at the same time a safety release in 
the forward direction, in which the arrestment of the heel 
region of the ski boot is released by a movement of the 
holding means in relation to one another, can be made pos 
sible. 

0043. As a variant of this, however, there is also the pos 
sibility that the holding elements are arranged on the heel 
holder one above the other, or obliquely one above the other, 
in the vertical direction. The latter variant may be advanta 
geous in particular whenever the automatic heel unit com 
prises more than two holding elements, since the holding 
elements can be arranged on the heel holder in a space-saving 
a. 

0044) If the automatic heel unit comprises at least two 
holding elements with Substantially horizontally aligned 
axes, the holding elements preferably have an elongated, 
lever-like form and are mounted on the heel holder such that 
they are aligned substantially vertically. In this case, the axes 
of the holding elements may be aligned Substantially in the 
longitudinal direction of the ski. However, there is also the 
possibility that the axes of the holding elements are aligned 
horizontally in the transverse direction of the ski or horizon 
tally at an angle to the longitudinal direction of the ski. In all 
three cases, the lever-like form of the holding elements firstly 
has the advantage that the at least one holding means can be 
arranged on the holding elements in a space-saving manner, at 
the greatest possible distance from the axes of the holding 
elements. Correspondingly, the holding means can cover a 
comparatively great distance when there is a small angular 
movement of the holding elements, this distance being maxi 
mized as much as possible by the holding elements being 
aligned substantially perpendicularly to the axis of the hold 
ing elements. Secondly, the lever-like form of the holding 
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elements has the advantage that the holding elements can be 
arranged on the heel holder in a space-saving manner. This 
produces the further advantage that an entire triggering 
mechanism that makes a safety release possible can be 
arranged in or on the heel holder in a space-saving manner. 
0045. As a variant of this, the holding elements of an 
elongated, lever-like form may also be arranged on the heel 
holder in a differently aligned manner. Moreover, there is also 
the possibility that the holding elements are of a different 
form. 
0046. If the automatic heel unit comprises at least two 
elongated holding elements of a lever-like form, with axes 
aligned substantially in the longitudinal direction of the ski, 
the holding means are preferably respectively arranged in a 
first region at a first end of the holding elements and the axes 
of the holding elements that are aligned Substantially in the 
longitudinal direction of the ski are respectively arranged in a 
middle region of the holding elements. Moreover, the holding 
elements preferably respectively have a second region at a 
second end of the holding elements, the second region being 
respectively arranged on a side of the middle region that is 
opposite from the first region. This has the advantage that a 
force can be respectively applied to the second region of a 
holding element, this force being reversed about the axis to 
act in the opposite direction on the first region of the corre 
sponding holding element. Since the holding means are 
arranged in the first region of the holding elements, a force 
can consequently be applied to the holding elements at Some 
distance from the holding means and be transferred to the 
holding means. In this case, the effect of the force is trans 
ferred to the holding means in an efficient way in spite of the 
distance. 
0047. As an alternative to this, the holding elements may, 
however, also be formed in some other way. 
0048 Advantageously, the automatic heel unit comprises 
precisely two holding elements, on each of which a holding 
means is arranged. This has the advantage that the load that 
the holding elements and the holding means have to withstand 
is distributed among a number of structural parts. This also 
has the advantage that an arrestment of the heel of the ski boot 
can be achieved in a simple way by the holding means. For 
this purpose, the two holding means may for example be 
pressed toward one another or away from one another by a 
prestressing of the holding elements. This makes it possible, 
for example, for arresting to take place by clamping. How 
ever, this also makes it possible, for example, for arresting to 
take place by the two holding means eachholding one another 
in place in or on a corresponding clearance or else in a cor 
responding detent recess. Such types of arrestment have the 
advantage that a safety release in which the heel region of the 
ski boot is released by a relative movement of the holding 
means can be made possible in a simple way. 
0049. However, there is also the possibility that the auto 
matic heel unit comprises more than one holding means per 
holding element. There is also the possibility that the auto 
matic heel unit comprises no holding elements, one holding 
element or more than two holding elements. 
0050. If the automatic heel unit comprises two holding 
elements, each with a first, second and a middle region, axes 
that are aligned substantially in the longitudinal direction of 
the ski being respectively arranged in the middle region, the 
automatic heel unit thus preferably comprises a ram, which 
can interact with the second regions of the holding elements 
and which can be subjected to a force applied by an elastic 
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element, so that a torque acting on the holding elements can 
be produced. Since the two holding elements are mounted 
pivotably about the axes aligned in the longitudinal direction 
of the ski in its middle region, this has the advantage that the 
force with which the ram acts on the holding elements is 
approximately equal to the force to which the holding means 
arranged in the first region are Subjected. 
0051 Consequently, a force transfer from the ram to the 
holding means is made possible by the holding elements, the 
ram being able however to interact with the holding elements 
at a distance from the holding means. 
0052. As a variant of this, however, there is also the pos 
sibility that the ram does not interact with the holding ele 
ments in the second region of the holding elements but in the 
first region of the holding elements. 
0053 As a further variant, the automatic heel unit may 
also comprise more than one ram or else one or more other 
element(s) as a ram, by which the holding elements can be 
Subjected to a corresponding force. Moreover, the automatic 
heel unit may also comprise more than one elastic element, by 
which the ram or rams or the other element or elements can be 
Subjected to the corresponding force. In this case, it is also 
possible for more than one elastic elements to be provided per 
ram or per other element. 
0054 If the automatic heel unit comprises a ram and two 
holding elements, each with a first, a second and a middle 
region, axes that are aligned Substantially in the longitudinal 
direction of the ski being respectively arranged in the middle 
region, the ram preferably presses the second regions of the 
holding elements apart, whereby the holding means are 
pressed toward one another. This has the advantage that both 
holding elements can each be subjected to a force by a single 
ram, the two forces acting Substantially in opposite direc 
tions. 

0055 As a variant of this, however, there is also the pos 
sibility that the ram presses the two second regions of the 
holding elements together, whereby the holding means are 
pressed apart. This likewise has the advantage that both hold 
ing elements can each be subjected to a force by a single ram, 
the two forces acting Substantially in opposite directions. 
0056 Both variants make possible, for example, an arrest 
ment of the heel region of the ski boot by clamping. However, 
both also make possible an arrestment of the heel region of the 
ski boot in which the two holding means each hold one 
another in place in or on a corresponding clearance or else in 
a corresponding detent recess in the heel region of the ski 
boot. 

0057. Both variants can be modified by, for example, 
instead of the ram, the second regions of the two holding 
means being connected to one another directly by an elastic 
element. In the first variant, this elastic element may be 
formed in Such a way that the two second regions are pressed 
apart by a prestressing. In the second variant, on the other 
hand, the elastic element may beformed in such away that the 
two second regions are drawn together by a prestressing. Both 
have the advantage that a triggering mechanism for a safety 
release can be provided in a simple way. 
0.058 If the automatic heel unit comprises a ram and two 
holding elements each with a first, a second and a middle 
region, axes that are aligned Substantially in the longitudinal 
direction of the ski being respectively arranged in the middle 
region, the holding elements thus preferably each have in 
their second region an offset for interacting with the ram. This 
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has the advantage that an optimum force transfer from the ram 
to the holding elements can take place. 
0059. As a variant of this, the holding elements may each 
have in their second regions a clearance for interacting with 
the ram. This likewise allows an optimum force transfer from 
the ram to the holding elements to take place. 
0060. As an alternative to this, however, there is also the 
possibility that the second regions of the holding elements 
have neither such offsets nor Such clearances. 
0061. If the automatic heel unit comprises two holding 
elements, each with a first, a second and a middle region, axes 
that are aligned substantially in the longitudinal direction of 
the ski being respectively arranged in the middle region, it is 
thus preferably the case with the holding elements respec 
tively that the first region is arranged above the middle region 
and the second region is arranged below the middle region. 
This has the advantage that the two holding elements can be 
mounted on the heel holder in such a way that the holding 
means are arranged in an upper region of the heel holder, 
while the second regions are arranged in a lower region of the 
heel holder. Since the holding means are arranged in the upper 
region of the heel holder, the height of the heel holder can be 
minimized. 
0062) If the automatic heel unit comprises a ram and two 
holding elements, each with a first, a second and a middle 
region, axes that are aligned Substantially in the longitudinal 
direction of the ski being respectively arranged in the middle 
region and the first region being respectively arranged above 
the middle region and the second region being respectively 
arranged below the middle region, the ram canthus preferably 
be acted upon by the elastic element with a downwardly 
acting force, in order to interact with the second regions of the 
holding elements. This has the advantage that the ram can be 
arranged with the elastic element substantially parallel to the 
two holding elements. In this case, both the holding elements 
and the ram with the elastic element can assume Substantially 
the height of the heel holder. Correspondingly, as a result a 
very compact triggering mechanism for a safety release can 
be provided and the size of the heel holder can be minimized. 
0063 As a variant of this, however, there is also the pos 
sibility that the ram is not acted upon by the elastic element 
with a downwardly directed force, but with a force acting in 
another direction. Depending on the embodiment, this may 
likewise be advantageous. 
0064 Preferably, the at least one holding means is at least 
one pin, which is aligned substantially in the longitudinal 
direction of the ski and as a result can engage in at least one 
corresponding opening in the heel region of the ski boot. In 
this case, the at least one pin may be aligned exactly parallel 
to the longitudinal direction of the ski. However, there is also 
the possibility that the at least one pin is aligned at an angle of 
a few degrees to the longitudinal direction of the ski. More 
over, if the automatic heel unit makes a safety release in the 
forward direction possible, the at least one pin may be 
mounted on the heel holder in such a way that, in the event of 
Such a safety release, it can be pivoted away laterally from its 
actual alignment by up to 90 degrees. 
0065 Pins as holding means generally have the advantage 
that an arrestment of the heel region of the ski boot can be 
achieved in a simple way and that a safety release can be 
provided in a simple way. In particular, two pins as holding 
means have the advantage that ski boots with two correspond 
ing clearances in the heels for interacting with two pins are 
already obtainable on the market. In this case, the clearances 
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in the heels of these ski boots are open in the downward 
direction, in order that, in the event of a safety release in the 
forward direction, the ski boot can be moved away from the 
pins in the upward direction. Moreover, the clearances in the 
heels of these ski boots each have a detent recess, in which the 
pins can engage for an arrestment of the heel of the ski boot. 
In this case, the arrestment of the ski boot is achieved by the 
two pins being pressed toward one another by a force, 
whereby they hold one another in the corresponding detent 
CCCSS. 

0066. As a variant of at least one pinas at least one holding 
means, there is also the possibility that the at least one holding 
means is differently formed. For example, the at least one 
holding means may also have a shell form, which encloses the 
sole of the ski boot in the heel region laterally as well as above 
and below. Such heeljaws are known for example from down 
hill ski bindings and also from Some ski-touring bindings. As 
a further variant of this, such a shell form may however also 
for example be configured in a two-part manner, two holding 
means together forming a corresponding shell form. 
0067. As an alternative to this, the at least one holding 
means may however also be differently formed. 
0068. If the automatic heel unit comprises at least one 
holding unit with an axis aligned Substantially in the longitu 
dinal direction of the ski and the at least one holding means is 
at least one pin, the at least one pin and the axis of the at least 
one holding element that is aligned Substantially in the lon 
gitudinal direction of the ski are thus preferably aligned sub 
stantially parallel to one another. This has the advantage that, 
when there is a pivoting movement of the at least one holding 
element, an extension of the at least one pin in the longitudinal 
direction of the ski remains of the same magnitude. As a 
result, the interaction of the at least one pin with the heel of the 
ski boot can also be better controlled during a pivoting move 
ment of the at least one holding element. If Such a pivoting 
movement of the at least one holding element is required for 
the carrying out of a safety release in the forward direction, 
better control of a safety release in the forward direction is 
also made possible as a result. This advantage also comes to 
bear in the case of a variant in which the automatic heel unit 
comprises two Such holding elements each with a pin. More 
over, Such a variant of the automatic heel unit may be used 
together with ski boots obtainable on the market that com 
prise two corresponding clearances in the heels for interact 
ing with the pins. 
0069. As a variant of this, the at least one pin and the axis 
of the corresponding at least one holding element that is 
aligned substantially in the longitudinal direction of the ski 
may, however, also not be aligned parallel to one another. 
0070. In a first, preferred variant, the heel holder is rotat 
able about an axis Substantially perpendicular to the ski. In 
this case, in the downhill position, the heel holder is prefer 
ably turned about the axis substantially perpendicular to the 
ski into an alignment parallel to the ski, whereby the at least 
one holding means can interact with the heel region of the ski 
boot held in the ski binding in such a way that the ski boot is 
arrested in a lowered position. Moreover, it is preferred that, 
in the at least one climbing position, the heel holder is turned 
away from an alignment parallel to the ski about the axis 
Substantially perpendicular to the ski, so that the heel region 
of the ski boot held in the ski binding is released. In this case, 
the axis Substantially perpendicular to the ski may be aligned 
exactly perpendicularly to the ski or else at an angle of a few 
degrees from a vertical alignment. The turning of the heel 
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holder about the axis substantially perpendicular to the ski 
has the advantage that the automatic heel unit can be trans 
ferred from the downhill position into the at least one climb 
ing position and back in a simple way. 
0071. There is in this respect the possibility that the heel 
holder is mounted on the carriage rotatably about the axis 
Substantially perpendicular to the ski. In this case, in the 
downhill position, the axis substantially perpendicular to the 
ski is movable together with the carriage and the heel holder 
with respect to the base element in the longitudinal direction 
of the ski along the dynamic region. It may thereby also be the 
case for example in the climbing position that the heel holder 
is movable together with the carriage with respect to the base 
element in the longitudinal direction of the ski along the 
dynamic region, the heel holder however being turned away 
from an alignment parallel to the ski about the axis Substan 
tially perpendicular to the ski, so that the heel region of the ski 
boot held in the ski binding is released. Within the scope of 
this possible embodiment there is also the possibility that, in 
the climbing position, the movement of the carriage along a 
dynamic region is blocked. 
0072. As an alternative to this, there is the possibility that 
a turning part is mounted on the base element rotatably about 
the axis Substantially perpendicular to the ski and the carriage 
is mounted in a linearly displaceable manner on this turning 
part by a guide. In this case, in the downhill position, the 
carriage with the heel holder is movable with respect to the 
base element on the guide in the longitudinal direction of the 
ski along the dynamic region, while the axis substantially 
perpendicular to the ski remains in the same position in rela 
tion to the base element, and consequently in relation to the 
ski. Correspondingly, in this case, in the climbing position, 
the guide of the carriage is turned away from an alignment 
parallel to the ski on the turning part. 
0073. In a second, preferred variant, the heel holder cannot 
be transferred from the downhill position into the at least one 
climbing position and back rotatably about the automatic heel 
unit, about an axis Substantially perpendicular to the ski, as in 
the first, preferred variant. In this second, preferred variant, in 
the downhill position, the carriage has been displaced 
together with the heel holder in the forward direction with 
respect to the base element, whereby the at least one holding 
means can interact with the heel region of the ski boot held in 
the ski binding in Such a way that the ski boot is arrested in a 
lowered position. Moreover, in the at least one climbing posi 
tion, the carriage has preferably been displaced together with 
the heel holder with respect to the base element into a rear 
ward position in such away that the heel region of the ski boot 
held in the ski binding is released. This second variant has the 
advantage that the heel of the ski boot takes place by a dis 
placement of the carriage together with the heel holder in the 
longitudinal direction of the ski. If, for the arrestment of the 
heel region of the ski boot, the at least one holding means, 
pointing from the rear to the front, engages in the heel region 
of the ski boot or engages around the heel region of the ski 
boot, the automatic heel unit can as a result be transferred 
from the downhill position into the at least one climbing 
position and back without the ski boot first having to be 
released completely from the ski binding. This is advanta 
geous in particular also in a variant in which the automatic 
heel unit comprises two pins as holding means. 
0074 As alternatives to these two preferred variants, there 

is however also the possibility that the heel holder is for 
example configured such that it can be tilted laterally or to the 
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rear, it being tilted laterally or to the rear in the at least one 
climbing position. Especially the alternative with the heel 
holder that can be tilted to the rear may be advantageous if the 
at least one holding means has a shell form that encloses the 
sole of the ski boot in the heel region laterally as well as above 
and below. In this case, this shell-shaped holding means may 
be a heeljaw, as is known from downhill ski bindings and also 
from some ski-touring bindings. 
0075. If the carriage is mounted on the base element dis 
placeably in the longitudinal direction of the ski in Such away 
that it is in a forward position in the downhill position and in 
a rearward position in the at least one climbing position, the 
automatic heel unit advantageously comprises an intermedi 
ate piece which is displaceable with respect to the base ele 
ment in the longitudinal direction of the ski, is acted upon by 
an elastic element with a forwardly directed force with 
respect to the base element and on which the carriage is 
displaceably mounted. In this case, the carriage is preferably 
displaced into a rearward position with respect to the inter 
mediate piece in the at least one climbing position and is 
displaced into a forward position with respect to the interme 
diate piece in the downhill position and is movable together 
with the intermediate piece with respect to the base element in 
the longitudinal direction of the ski along the dynamic region. 
For this purpose, there is the possibility for example that the 
carriage is guided on a linear guide on the base element and 
the intermediate piece is enclosed between the carriage and 
the base element Such that it can be displaced in the longitu 
dinal direction of the ski. The intermediate piece may in this 
case be acted upon by the elastic element with a forwardly 
directed force with respect to the base element, while the 
carriage may be mounted on the intermediate piece in Such a 
way that the carriage is displaceable into a forward position 
and a rearward position with respect to the intermediate piece 
by mechanical action. The mechanical action for displacing 
the carriage with respect to the intermediate piece may take 
place for example by a deflecting lever or a slide with two 
detent positions. However, there is also the possibility that the 
intermediate piece is guided displaceably on the base element 
in one linear guide, while the carriage is guided on the inter 
mediate piece in a further linear guide. All of these possibili 
ties have the advantage that the functionality for adjusting the 
automatic heel unit from the downhill position into the at least 
one climbing position and back can be separated structurally 
in a simple way from the functionality whereby, in the down 
hill position, the heel holder is movable together with the 
carriage along the dynamic region. 
0076. It may however equally be advantageous if the auto 
matic heel unit is formed without an intermediate piece. If, for 
example, in the downhill position, the carriage is acted upon 
by an elastic element with a forwardly directed force and is 
pressed in the direction of the frontend of the dynamic region, 
the carriage can also be easily formed Such that it can be 
moved in the rearward direction against this forwardly 
directed force. In this case, in the at least one climbing posi 
tion, the carriage may be pressed into the rearward position 
against the forwardly directed force. This variant has the 
advantage that the automatic heel unit can be formed more 
simply and at lower cost. 
0077. If the carriage is mounted on the base element dis 
placeably in the longitudinal direction of the ski in Such away 
that it is in a forward position in the downhill position and in 
a rearward position in the at least one climbing position, the 
automatic heel unit thus preferably comprises an adjusting 
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lever that has a downhill position and at least one climbing 
position, wherein, by positioning the adjusting lever in the 
downhill position, the automatic heel unit can be brought into 
the downhill position and, by positioning the adjusting lever 
in one of the at least one climbing positions, can be brought 
into the corresponding one of the at least one climbing posi 
tions. This has the advantage that the automatic heel unit can 
be brought from the downhill position into the at least one 
climbing position in a simple way. 
0078. As an alternative to this, the automatic heel unit may 
also not comprise Such an adjusting lever. 
0079 If the carriage is mounted on the base element dis 
placeably in the longitudinal direction of the ski in Such away 
that it is in a forward position in the downhill position and in 
a rearward position in the at least one climbing position, and 
if the automatic heel unit comprises an adjusting lever, the 
adjusting lever is thus preferably mounted on the base ele 
ment pivotably about an axis of rotation oriented horizontally 
in the transverse direction of the ski. This has the advantage 
that the automatic heel unit can be transferred from the down 
hill position into the at least one climbing position and back in 
a simple way by the adjusting lever being pivoted upward in 
the forward direction or downward in the rearward direction. 
In this case, the mounting on the base element has the advan 
tage that the axis of rotation is fixed to the ski, which facili 
tates actuation of the adjusting lever. 
0080. If the adjusting lever is mounted on the base element 
pivotably about an axis of rotation oriented horizontally in the 
transverse direction of the ski and, in the downhill position, 
the carriage is acted upon by an elastic element with a for 
wardly directed force and is pressed in the direction of a front 
end of the dynamic region, the adjusting lever preferably has 
at least one counterpart, against which the carriage is pressed. 
This counterpart can preferably be moved in the rearward 
direction by adjusting the adjusting lever from the downhill 
position into one of the at least one climbing positions, 
whereby the carriage is moved into the rearward position 
against the forwardly directed force and the automatic heel 
unit is brought into one of the at least one climbing positions. 
Furthermore, this counterpart can preferably be moved for 
ward by adjusting the adjusting lever from one of the at least 
one climbing positions into the downhill position, whereby a 
space in front of the carriage is freed and the carriage is moved 
in the forward direction by the forwardly directed force and 
the automatic heel unit is brought into the downhill position. 
0081. If the automatic heel unit comprises an adjusting 
lever and the carriage is mounted on the base element dis 
placeably in the longitudinal direction of the ski in Such away 
that it is in a forward position in the downhill position and in 
a rearward position in the at least one climbing position, in a 
variant it is thus also possible for the adjusting lever to be 
mounted on the carriage pivotably about an axis of rotation 
oriented horizontally in the transverse direction of the ski. In 
this case there is the possibility that the adjusting lever has at 
least one counterpart, which together with the carriage is 
pressed against a stop on the base element. This counterpart 
can preferably be moved in the forward direction by adjusting 
the adjusting lever from the downhill position into one of the 
at least one climbing positions, whereby the carriage is 
moved into the rearward position against the forwardly 
directed force and the automatic heel unit is brought into one 
of the at least one climbing positions. Furthermore, there is 
the possibility that this counterpart is moved in the rearward 
direction by adjusting the adjusting lever from one of the at 
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least one climbing positions into the downhill position, 
whereby a space in front of the carriage is freed and the 
carriage is moved in the forward direction by the forwardly 
directed force and the automatic heel unit is brought into the 
downhill position. 
I0082. As a variant of this, there is also the possibility that 
the adjusting lever is mounted both on the base element and 
on the carriage. 
I0083. If the automatic heel unit comprises an intermediate 
piece, there are further variants of how the adjusting lever can 
be mounted. Thus, the adjusting lever may for example be 
pivotably mounted both on the intermediate piece and on the 
carriage, in each case about an axis of rotation oriented hori 
Zontally in the transverse direction of the ski. However, there 
is also the possibility that the adjusting lever is pivotably 
mounted both on the base element and on the carriage, in each 
case about an axis of rotation oriented horizontally in the 
transverse direction of the ski. 
I0084. If the adjusting lever is mounted pivotably about an 
axis of rotation oriented horizontally in the transverse direc 
tion of the ski on the base element, on the carriage or, if 
present, on the intermediate piece, the adjusting lever prefer 
ably has a support for the heel region of the ski boot that has 
been pivoted into the path of movement of the heel region 
when the adjusting lever is positioned in a corresponding one 
of the at least one climbing positions and, as a result, limits 
lowering of the heel region of the ski boot toward the ski. This 
has the advantage that a climbing aid can be provided by the 
adjusting lever. Since, as a result, a separate climbing aid is 
not required, the automatic heel unit can be produced in a 
correspondingly simple, light and low-cost form. 
I0085. If the adjusting lever is mounted pivotably about an 
axis of rotation oriented horizontally in the transverse direc 
tion of the ski on the base element, on the carriage or, if 
present, on the intermediate piece, the adjusting lever prefer 
ably has at least two climbing positions and at least two 
supports for the heel region of the ski boot, one of the at least 
two Supports respectively being pivoted into the path of 
movement of the heel region when the adjusting lever is 
positioned in a corresponding one of the at least two climbing 
positions of the adjusting lever, so that the at least two Sup 
ports respectively limit lowering of the heel region of the ski 
boot toward the ski at a different distance from the ski. This 
has the advantage that at least two different climbing aids are 
provided. This has the advantage firstly that greater walking 
comfort is achieved and secondly that no separate elements 
are required on the automatic heel unit for these two climbing 
aids. Correspondingly, the automatic heel unit can be pro 
duced in a simple, light and low-cost form. 
I0086. If the adjusting lever is mounted pivotably about an 
axis of rotation oriented horizontally in the transverse direc 
tion of the ski on the base element, on the carriage or, if 
present, on the intermediate piece, the adjusting lever advan 
tageously has a climbing position, in which the adjusting 
lever is at a distance from the path of movement of the heel 
region of the ski boot, whereby the ski boot can be lowered 
toward the ski as far as a Supporting element of the automatic 
heel unit. This has the advantage that optimum walking com 
fort is achieved for the skier on flat terrain. 
I0087 As a variant of this, the adjusting lever may also 
have a climbing position in which the adjusting lever is at a 
distance from the path of movement of the heel region of the 
ski boot, whereby the ski boot can be lowered toward the ski 
as far as a Supporting element of the automatic heel unit, but 
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the adjusting lever also having one or more further climbing 
positions and an equal number of supports for the heel region 
of the ski boot, one of these Supports respectively being 
pivoted into the path of movement of the heel region when the 
adjusting lever is positioned in a corresponding climbing 
position of the adjusting lever, so that the corresponding 
support respectively limits lowering of the heel region of the 
ski boot toward the ski at a different distance from the ski. 
This has the advantage that optimum walking comfort can be 
achieved for the skier in a simple way on flat and variably 
inclined terrain. 

0088. If the carriage is mounted on the base element dis 
placeably in the longitudinal direction of the ski in Such away 
that it is in a forward position in the downhill position and in 
a rearward position in the at least one climbing position, the 
automatic heel unit preferably has at least two climbing posi 
tions, the carriage being in the same rearward position in all of 
the climbing positions. As already mentioned, in the various 
climbing positions, various climbing aids can respectively 
limit lowering of the heel region of the ski boot toward the ski 
at a different distance from the ski. In this case, these climbing 
aids may be arranged on a possibly present adjusting lever or 
else be provided as separate elements. Since the carriage is 
not displaced when adjusting from one climbing aid to 
another climbing aid, a distance over which the carriage is 
displaceable when adjusting between the downhill position 
and the at least two climbing positions can be minimized. This 
allows the automatic heel unit to be designed more compactly. 
Moreover, the automatic heel unit can be produced in a sim 
pler, lower-cost and lighter form. 
0089. As a variant of this, however, there is also the pos 
sibility that the carriage is formed such that it is displaceable 
in the longitudinal direction of the ski when adjusting 
between the at least two climbing positions. Moreover, how 
ever, there is also the variant that the automatic heel unit has 
only one climbing position. 

0090. If the carriage is mounted on the base element dis 
placeably in the longitudinal direction of the ski in Such away 
that it is in a forward position in the downhill position and in 
a rearward position in the at least one climbing position, the 
automatic heel unit preferably has a ski brake with a braking 
member. This braking member advantageously comprises a 
rest position and a braking position, the braking member 
being assigned an actuating member, which can be actuated in 
Such a way that the braking member goes over from the 
braking position into the rest position when the heel region of 
the ski boot is lowered toward the ski when stepping into the 
binding. In this case, in the climbing position, the braking 
member of the ski brake can preferably be kept in the rest 
position by a holding mechanism, by a first element of the 
holding mechanism that is arranged on the base element and 
a second element of the holding mechanism that is arranged 
on the ski brake interacting. Furthermore, the ski brake is 
advantageously arranged on the carriage, whereby, in the 
downhill position, the ski brake together with the carriage is 
pushed in the forward direction and the first element and the 
second element are at a distance from one another and, in the 
at least one climbing position, the ski brake together with the 
carriage is pushed into the rearward position, whereby the 
first element and the second element can interact. This has the 
advantage that, in the downhill position, the braking member 
can be released in a simple way and that, in the at least one 
climbing position, the braking member can be kept in the rest 
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position in a simple way. Correspondingly, an automatic heel 
unit with this functionality can be produced in a simple and 
low-cost form. 

0091. As a variant of this, however, the ski brake may also 
be arranged on the base element or, if present, on the inter 
mediate piece. Moreover, there is the possibility that the 
holding mechanism is formed in Some other way. 
0092. If the intermediate piece is present, the first element 
of the holding mechanism may for example also be arranged 
on the intermediate piece and not on the base element. 
0093. As an alternative, however, there is also the possi 
bility that the automatic heel unit does not have a ski brake. 
0094. If the automatic heel unit comprises a ski brake 
arranged on the carriage and if the carriage is mounted on the 
base element displaceably in the longitudinal direction of the 
ski in such away that it is in a forward position in the downhill 
position and in a rearward position in the at least one climbing 
position, the first and/or the second element of the holding 
mechanism is advantageously formed elastically or movably, 
so that, in the at least one climbing position, the braking 
member can be transferred from the braking position into the 
rest position, the first and the second element of the holding 
mechanism being able to Snap into one another, whereby the 
braking member can be kept in the rest position by the inter 
action of the first and second elements of the holding mecha 
nism. In this case, the first and second elements of the holding 
mechanism are preferably formed in Such away that a transfer 
of the automatic heel unit into the downhill position and 
corresponding displacement of the carriage into the forward 
position has the effect that the interaction of the first and 
second elements of the holding mechanism is Suspended, 
whereby the braking member is released and can go over into 
the braking position. This has the advantage that optimum 
functionality of the ski brake can be ensured. As an alternative 
to this, however, there is also the possibility that the elements 
of the holding mechanism are differently formed. 
0.095 A second invention relates to an automatic heel unit 
for a ski binding, in particular a ski-touring binding, with a 
base element for mounting the automatic heel unit on the 
upper side of a ski, a carriage which is mounted on the base 
element displaceably in the longitudinal direction of the ski 
and on which there is arranged a heel holder with at least one 
holding means for holding a ski boot in a heel region of the ski 
boot, and a ski brake with a braking member. This braking 
member comprises a rest position and a braking position, the 
braking member being assigned an actuating member, which 
can be actuated in Such a way that the braking member goes 
over from the braking position into the rest position when the 
heel region of the ski boot is lowered toward the ski when 
stepping into the binding. Such an automatic heel unit has a 
downhill position, in which the carriage has been displaced 
together with the heel holder in the forward direction with 
respect to the base element in Such a way that the at least one 
holding means can interact with the heel region of the ski boot 
held in the ski binding in such a way that the ski boot is 
arrested in a lowered position. Furthermore, Such an auto 
matic heel unit has at least one climbing position, in which the 
carriage has been displaced together with the heel holder into 
a rearward position with respect to the base element in Such a 
way that the heel region of the ski boot held in the ski binding 
is released. In this case, in the at least one climbing position, 
the braking member of the ski brake can be kept in the rest 
position by a holding mechanism, by a first element of the 
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holding mechanism that is arranged on the base element and 
a second element of the holding mechanism that is arranged 
on the ski brake interacting. 
0096. The object of the second invention is to provide an 
automatic heel unit having a ski brake and belonging to the 
technical field mentioned here with which, in the at least one 
climbing position, the braking member can be kept in the rest 
position in a simple way. 
0097. The solution by which the object is achieved is 
defined by the ski brake being arranged on the carriage, 
whereby, in the downhill position, the ski brake together with 
the carriage has been pushed into the forward position and the 
first element and the second element are at a distance from 
one another and, in the at least one climbing position, the ski 
brake together with the carriage has been pushed into the 
rearward position, whereby the first holding element and the 
second holding element can interact. 
0098. This has the advantage that, in the downhill position, 
the braking member can be released in a simple way and that, 
in the at least one climbing position, the braking member can 
be kept in the rest position in a simple way. Correspondingly, 
an automatic heel unit with this functionality can be produced 
in a simple and low-cost form. 
0099. In the case of an automatic heel unit according to the 
solution by which the object of the further invention is 
achieved, the first and/or the second element of the holding 
mechanism is advantageously formed elastically or movably, 
so that, in the at least one climbing position, the braking 
member can be transferred from the braking position into the 
rest position, the first and the second element of the holding 
mechanism being able to Snap into one another, whereby the 
braking member can be kept in the rest position by the inter 
action of the first and second elements of the holding mecha 
nism. In this case, the first and second elements of the holding 
mechanism are preferably formed in Sucha way that a transfer 
of the automatic heel unit into the downhill position and 
corresponding displacement of the carriage into the forward 
position has the effect that the interaction of the first and 
second elements of the holding mechanism is suspended, 
whereby the braking member is released and can go over into 
the braking position. This has the advantage that optimum 
functionality of the ski brake can be ensured. As an alternative 
to this, however, there is also the possibility that the elements 
of the holding mechanism are differently formed. 
0100. A third invention relates to an automatic heel unit 
for a ski binding, in particular a ski-touring binding, with a 
base part for mounting the automatic heel unit on the upper 
side of a ski and a carriage mounted on the base part displace 
ably in the longitudinal direction, on which carriage there is 
provided a sole holder with a holding means for holding a ski 
boot sole in the heel region, wherein an adjusting lever that is 
pivotably mounted on the automatic heel unit and can be 
actuated by a user for adjusting the automatic heel unit 
between a downhill position and at least one climbing posi 
tion is present, and the adjusting lever is in a locking position 
in the downhill position and in a release position, pivoted with 
respect to the locking position, in the at least one climbing 
position, wherein, in the downhill position, the carriage has 
been displaced together with the sole holder into a forward 
position with respect to the base part in Such a way that the 
holding means can interact with the heel region of a ski boot 
held in the binding in such away that the heel region of the ski 
boot is arrested in a lowered position and, in the at least one 
climbing position, the carriage has been displaced together 
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with the sole holder into a rearward position with respect to 
the base part in such a way that a heel region of the ski boot 
held in the ski binding is released. 
0101 The object of this third invention is to provide a 
safety automatic heel unit belonging to the technical field 
mentioned at the beginning that is convenient to handle while 
being of a light and simple structural design. 
0102 The solution by which this object is achieved is 
defined by the adjusting lever of the automatic heel unit being 
mounted in a first bearing on the carriage and in a second 
bearing on the base part, the first bearing being arranged on 
the carriage in a region of the length in front of the sole holder. 
(0103 Here and hereafter, reference is made for orientation 
to a ski on which the automatic heel unit is mounted in the way 
intended. In particular, in this case a mounting area of the base 
part or of a baseplate of the base part is fastened on the surface 
of the ski parallel to an upper side of the ski. A longitudinal 
direction of the base part is in this case aligned parallel to a 
longitudinal direction of the ski, a direction toward the tip of 
the ski, i.e. in the traveling direction of the ski, being referred 
to as “front” and a direction toward the end of the ski being 
referred to as "rear. In the mounted state, the automatic heel 
unit is also aligned in Such away that the holding means of the 
sole holder is directed toward the front. On account of the 
coplanar arrangement in the mounted State, an alignment 
perpendicular to the mounting area of the base part is also 
referred to as a direction perpendicular to the ski. Unless 
otherwise mentioned, a direction parallel to the mounting 
area or the upper side of the ski and largely perpendicular to 
the longitudinal direction of the base part is referred to as the 
transverse direction or transversely to the longitudinal direc 
tion of the ski. It also goes without saying that, in the case of 
the relevant type of ski-touring bindings, the distance from 
the front jaw at which the automatic heel unit must be 
mounted on the ski is dictated by the length of a ski boot sole, 
within the limits of adjustability of the automatic heel unit. 
The climbing position, already mentioned at the beginning, in 
which a heel of the ski boot is released, consequently always 
relates to the downhill position, in which the heel of the ski 
boot can be locked in the same mounting position of the 
automatic heel unit. 
0104. According to the invention, the adjusting lever is 
mounted on the automatic heel unit at at least two bearing 
points, on the one hand in a first bearing on the carriage that 
is displaceable with respect to the base part and on the other 
hand in a second bearing on the base part. On account of the 
mounting in two bearings on the two mutually displaceable 
parts of the automatic heel unit, the adjusting lever is Suitable 
for making a displacement of the carriage with respect to the 
base part possible when the adjusting lever on the automatic 
heel unit is pivoted, for example by a user. 
0105. Here, the bearings may generally be for example 
both linear bearings for guiding a straight or curved move 
ment of the adjusting lever and radial bearings for guided 
rotation or comprise a combination of the aforementioned 
types of bearing. In particular, the bearings may be configured 
as rolling bearings or sliding bearings, it being possible for 
actual configurations to comprise, for example, grooves with 
studs guided therein as well as axles or stub axles. A person 
skilled in the art can draw here from a multitude of known 
bearings and bearing systems. 
0106 The fact that, according to the invention, the first 
bearing is arranged in front of the sole holder means that the 
adjusting lever is mounted and Supported on the automatic 
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heel unit in a region of the length in which a heel region of the 
ski boot is arranged when it is lowered toward the ski or 
locked in the binding. A force acting on the adjusting lever in 
this region of the length can consequently be removed opti 
mally, i.e. with Smallest possible leverages and without addi 
tional Support, directly via the first bearing to the automatic 
heel unit and via the latter to the ski. In particular, in the case 
where the first bearing comprises a rotary bearing, the adjust 
ing lever may be pivoted about a first geometrical axis of 
rotation, defined by the rotary bearing, in Such away that it is 
arranged in a righted state in front of the sole holder below a 
heel region of a ski boot held in the binding. In the case of a 
displacing guide, the adjusting lever may be displaced into the 
front region of the carriage and in the case of a combination 
bearing displaced and righted. 
0107 The adjusting lever can consequently be brought 
into a position in front of the sole holder where it can interact 
with a ski boot held in the binding in a further function, for 
example as a climbing aid to Support a heel region of the ski 
boot. In particular, according to the invention, the first bearing 
is in this case located in a region of the length in which the 
greatest loading of the adjusting lever by the ski boot can be 
expected. 
0108. The arrangement according to the invention of the 
adjusting lever with a first bearing on the carriage in front of 
the Sole holder consequently makes multipurpose use of the 
adjusting lever possible, whereby the automatic heel unit can 
be formed in a structurally simple and light way. Moreover, 
removal of forces acting on the adjusting lever is optimized by 
the arrangement according to the invention, by the adjusting 
lever being Supported in that region of the length in which the 
greatest forces directed toward the ski are to be expected 
when climbing with the heel of the ski boot released. 
0109. In a preferred embodiment, the holding means of the 
heeljaw are formed as two pins that protrude from a front end 
face of the Sole holder, formed as an abutting area, forward in 
the direction of a front jaw of the binding. For locking the ski 
boot, the pins engage in corresponding clearances, which are 
typically formed on a heel-side end face of the ski boot sole. 
The pins thereby engage in corresponding detent notches of 
the clearances. 

0110. In order to ensure that even demanding require 
ments for the safety of relevant ski bindings are met, the sole 
holder of the automatic heel unit is preferably provided with 
mechanisms for safety release that make possible both a 
forward release (in the case of loading of the ski boot toward 
the ski tip) and a sideways release (in the case of loading of the 
ski boot transversely to the longitudinal direction of the ski). 
0111. In order to ensure a safety release in the forward 
direction, in a preferred embodiment the pins are respectively 
mounted on the sole holder rotatably about vertical axes that 
are largely perpendicular to the ski. For the engagement in the 
detent notches of the clearances on the ski boot, the pins are 
Subjected to a correspondingly directed spring force, typi 
cally inward toward a center vertical plane of the ski. If 
forwardly directed forces acting on the ski boot exceed a 
certain threshold value, this spring force is overcome and the 
pins slide out of the detent notches, whereby the heel of the 
boot is released (forward release). In order to achieve 
improved force transfer and to simplify the structural design 
of the sole holder, in the case of the present automatic heel 
unit the pins are mounted in a front region at the abutting area 
of the sole holder. In this case, rocker arms that are rigidly 
connected to the pins and extend from the mountings into the 
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sole holder in the rearward direction are acted upon by a 
wedge-shaped thrust piece with a spring force in the forward 
direction and are thus forced apart symmetrically. The pins 
mounted oppositely with respect to the mountings of the 
rocker arms and extending in the forward direction are con 
sequently subjected to the spring force toward a central ver 
tical plane of the ski. Consequently, a releasing force for the 
forward release can be provided in a simple way by means of 
the compression spring, a prestressing of the compression 
spring, that can be set for example by means of an adjusting 
device, determining the releasing force. This particularly 
simple mechanism for providing the releasing force is 
obtained, interalia, by the mounting of the pins in the front 
region of the sole holder. With preference, the pins are also 
inclined slightly in the inward direction and in the downward 
direction toward the ski with respect to a central vertical plane 
of the ski, whereby improved securement of the skiboot in the 
heel region is achieved. 
0112. In order to ensure a sideways release of the auto 
matic heel unit, the entire sole holder is advantageously 
mounted on the carriage rotatably with respect to a vertical 
axis that is largely perpendicular to the ski. For this purpose, 
the carriage has a largely circular-cylindrical base, on which 
the sole holder is rotatably mounted with a corresponding 
bearing sleeve. The base has circumferentially in a rear region 
a flattened portion, against which a thrust piece of the sole 
holder subjected to a spring force abuts. In order to deflect the 
sole holder sideways in the case of a sideways release to 
release the heel of the boot, the thrust piece must be displaced 
in the rearward direction against the spring force on account 
of the flattened portion on the base. If then a sufficiently great 
lateral force acts on the heel of the ski boot, the sole holder is 
taken along on account of the engagement of the holding 
means and is deflected laterally against the releasing force. 
With sufficiently further deflection, the holding means 
become disengaged from the ski boot sole and the heel region 
is released (sideways release). The compression spring may 
advantageously be provided with a prestressing by means of 
a setting device for setting the required releasing force. 
0113. As is customary in the case of the relevant type of 
ski-touring bindings, the automatic heel unit according to the 
invention can be mounted on a ski independently of a front 
jaw. In particular, the locking and the release of the heel of the 
ski boot, which is provided by the automatic heel unit in an 
advantageous way, is largely independent of the actual con 
figuration of the front jaw. The automatic heel unit can con 
sequently also be used in conjunction with known front jaws 
of the Dynafit-like binding systems described at the begin 
ning. However, it is also conceivable to use the automatic heel 
unit in conjunction with other binding systems in which a heel 
of a ski boot that can be lifted off from the ski is achieved for 
example by a boot that is elastically formed in the ball region 
and is fixed to the frontjaw in the toe/ball region (as is known 
for example also in the case of Telemark bindings). However, 
it is generally recommendable to use the automatic heel unit 
in conjunction with a front jaw made to match it, in order to 
ensure optimum functionality of the binding system as a 
whole. The applicant therefore also offers on the market a 
Safety-Pin-System (SPS) binding system, which comprises 
an automatic heel unit according to the invention in conjunc 
tion with a front jaw not described in any more detail here. 
0114 With preference, the base part of the automatic heel 
unit comprises a baseplate for mounting on the ski and an 
intermediate piece, the intermediate piece being Supported on 
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the base part displaceably with respect to the baseplate rear 
wardly in the longitudinal direction against a restoring force. 
For this purpose, the intermediate piece has for example a 
spindle drive arranged in the longitudinal direction with a 
screw thread portion that engages in a toothing formed cor 
respondingly on the baseplate or in a (partial) thread. The 
spindle drive is in this case mounted longitudinally displace 
ably in a guided manner on the intermediate piece, a resilient 
element, preferably a helical spring, being arranged between 
the screw thread portion and the intermediate piece (advan 
tageously in front of the screw thread) for producing the 
restoring force (if arranged in front of the screw thread, said 
spring can be compressively loaded). 
0115 The spindle drive achieves the effect on the one hand 
that an absolute longitudinal position of the intermediate 
piece with respect to the baseplate fixed to the ski can be set. 
If the carriage is coupled to the intermediate piece with 
respect to alongitudinal displacement, alongitudinal position 
of the sole holder can thus be adapted to a ski boot. On the 
other hand, the intermediate piece and any parts of the auto 
matic heel unit that may be coupled thereto can yield with 
respect to the spindle drive (and consequently also with 
respect to the baseplate) under loading in the rearward direc 
tion against the restoring force on account of the resilient 
Support of the intermediate piece. 
0116. With preference, in the downhill position, the car 
riage is therefore coupled largely rigidly to the intermediate 
piece, in order by means of the intermediate piece to Support 
the carriage on the baseplate displaceably in the rearward 
direction, likewise against the restoring force. When there is 
a rearwardly directed force from the heel of the ski boot on the 
sole holder, for example in the case of flexing of the ski, the 
sole holder can thus yield resiliently in the rearward direction 
together with the carriage. This is advantageously achieved 
by the second bearing being formed on the intermediate 
piece, whereby the carriage can interact with the intermediate 
piece via the adjusting lever. If for example the bearings and 
the adjusting lever are Suitably formed and arranged, it is 
possible by the alignment of the adjusting lever in the locking 
position to achieve the effect that the carriage is coupled to the 
intermediate piece largely rigidly with respect to a longitudi 
nal displacement in the rearward direction (for example dead 
center position). With preference, latching devices that 
engage the adjusting lever in the locking position, for 
example on the intermediate piece, and thereby ensure the 
largely rigid coupling, are additionally provided. 
0117 The resilient support of the sole holder on the base 
part fixed to the ski achieves the effect that, unlike known 
automatic heel units of relevant binding systems, a rear end 
face of the ski boot sole can abut against an abutting area of 
the sole holder arranged in front in the longitudinal direction 
when the ski boot is locked in the downhill position. This is 
not possible in the case of conventional bindings of the rel 
evant type, since the Sole holder is rigidly connected to the ski 
and, for example in the case of flexing of the ski, damage to 
the heel jaw or blocking of the safety release must be 
expected. The fact that the bootsole abuts against the abutting 
area means that both a sideways safety release and a forward 
safety release of the sole holder can be controlled better. In 
particular, for this purpose the abutting area may for example 
have a bi-convex curvature, so that in the case of both types of 
safety release the heel-side end face of the sole can roll or 
slide on the abutting area. The fact that the boot sole can reach 
as far as the abutting area means that the holding means can be 

Jul. 18, 2013 

formed in a more compact manner, i.e. for example shorter in 
the longitudinal direction, and consequently lighter, since no 
distance from the boot sole has to be bridged. 
0118. If the second bearing is formed fixedly on the base 
part and not on a resiliently Supported intermediate piece, to 
ensure resilient yielding of the sole holder in the event of 
flexing of the ski it would be necessary for example for one of 
the two bearings to be formed in such a way that either the 
carriage can yield with respect to the adjusting lever or the 
carriage together with the adjusting lever can yield with 
respect to the base part resiliently in the rearward direction. 
While Such a structural design may be advantageous, depend 
ing on the requirements, the resultant structural design of the 
resilient bearing is complex. 
0119. In a preferred embodiment, the first bearing is 
formed as a standard rotary bearing that defines a first geo 
metrical axis of rotation of the adjusting lever arranged par 
allel to the upper side of the ski and transversely to the 
longitudinal direction of the ski. The adjusting lever can 
consequently be pivoted about the first axis of rotation for 
wardly in the longitudinal direction of the ski, and conse 
quently raised up from a pivoted position largely parallel to 
the ski, or rearwardly in the longitudinal direction of the ski, 
and for example lowered onto the ski. The fact that the adjust 
ing lever is mounted on the carriage in a standard rotary 
bearing means that, on account of the single rotational degree 
of freedom of the bearing, the operative connection of the 
adjusting lever to the carriage is defined with respect to a 
longitudinal displacement of the carriage, i.e. a translation in 
the longitudinal direction. A displacement of that region of 
the adjusting lever in which the first bearing point is arranged 
in the longitudinal direction consequently also results in a 
displacement of the carriage. 
I0120 In particular, the second bearing may be formed in 
Such a way that, in the downhill position, it is arranged in a 
region of the length at the holding means of the Sole holder. 
The fact that, in the downhill position, the first bearing is 
provided in front of the sole holder and the second bearing is 
provided in the region of the length of the holding means, i.e. 
in a region of the length at a frontend of the sole holder, means 
that the two bearings are arranged one behind the other in the 
longitudinal direction in the downhill position. A transfer of 
longitudinal forces on the carriage to the base part can con 
sequently take place via the adjusting lever with lowest pos 
sible transverse forces. In particular, in the locking position 
the adjusting lever may for this purpose be arranged largely 
parallel to the ski, in order to transfer any longitudinal forces 
from the carriage largely in its longitudinal direction opti 
mally to the base part or the intermediate piece of the base 
part. 
I0121 The automatic heel unit is advantageously formed in 
Such a way that, in every position of the automatic heel unit, 
the first geometrical axis of rotation, defined by the bearing, is 
arranged at the same height, i.e. the same height overa Surface 
of the ski, with respect to a direction perpendicular to the ski. 
Consequently, a displacing guide that ensures the longitudi 
nal displaceability of the carriage with respect to the base part 
can beformed in a simple way likewise parallel to the surface 
of the ski or parallel to the mounting area of the base part, for 
example as a simple rail. 
I0122. In order to ensure a defined displacement of the 
carriage with respect to the base part when adjusting the 
automatic heel unit from the downhill position into the climb 
ing position or vice versa, the second bearing preferably 
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comprises a displacing guide on which the adjusting lever is 
mounted displaceably and in a guided manner with respect to 
the base part, the displacing guide providing in particular a 
guided displacement in the direction largely perpendicular to 
the ski. This ensures that, in the case of a first bearing formed 
as a standard rotary bearing, when there is a displacement of 
the carriage in the rearward direction the adjusting lever in the 
second bearing can yield in the upward direction in the dis 
placing guide. Conversely, when there is an actuation of the 
adjusting lever, i.e. the pivoted position of the adjusting lever 
is changed by a user, the adjusting lever is supported on the 
second bearing by means of the second bearing point in Such 
a way that a force in the longitudinal direction is exerted on 
the carriage by means of the first bearing, via the first bearing 
point at a distance from the second bearing point, resulting in 
a displacement of the carriage. 
0123. If the adjusting lever is pivoted with respect to the 
heeljaw, there is firstly a rotation about the first geometrical 
axis of rotation of the first rotary bearing. Superposed on the 
rotation is a translation in the displacing guide of the second 
bearing. The adjusting lever is thereby also rotated in the 
displacing guide at its second bearing point about a second 
geometrical axis of rotation. Consequently, when there is 
pivoting of the adjusting lever, this produces the overall effect 
of a rotation about a geometrical pivoting axis at the time of 
the adjusting lever that moves in a translatory manner on a 
geometrical path with respect to the automatic heel unit. 
Depending on how the bearings are formed, the geometrical 
path may in this case be straight or curved. Both the geometri 
cal pivoting axis at the time and the geometrical path are 
virtual and have no structural elements. 

0.124. In particular, the movement of the adjusting lever 
during the pivoting is completely defined overall with respect 
to the base part on account of the mounting in the two bear 
ings and the longitudinal displaceability of the carriage, i.e. 
on account of the displacing guide of the base part, on which 
the carriage is guided in alongitudinally displaceable manner. 
0.125. In principle, it is also conceivable to form a displac 
ing guide in the first bearing and to form the second bearing as 
a standard rotary bearing. Such a structural design however 
requires a greater overall height of the carriage, since a dis 
placement perpendicularly to the ski of the first geometrical 
axis of rotation requires that the displacing guide is corre 
spondingly dimensioned in the direction perpendicular to the 
ski. Furthermore, under Some circumstances it is also advan 
tageous to form both bearings as combined displacing guides 
and rotary bearings, though Such a structural design is more 
complex. Instead of displacing guides, articulated mecha 
nisms that make a translation of one of the geometrical axes of 
rotation possible could also be provided. However, articu 
lated mechanisms are generally of a more complex structural 
design and more Susceptible to mechanical damage. 
0126 The second bearing advantageously comprises as a 
displacing guide a slotted link, in which the adjusting lever is 
guided displaceably by a slider and rotatably about a second 
geometrical axis of rotation. The slotted link has for example 
a slit, fillet or groove, in?on which a slider is positively guided 
on both sides. A movement of the slotted link that is not 
directed into the tangential direction at the time of the guide 
way consequently results in a movement of the slider, and 
vice versa. A transfer function of the slotted link is in this case 
determined by the shape of the slit, fillet or groove and can be 
adapted within wide limits to the actual requirements (for 
example the geometry of the adjusting lever, carriage, base 
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part, etc.). In particular, the slotted link may guide the slider 
for example on a path that is straight or curved in a certain 
portion or portions. If the slider is correspondingly formed, 
such as for example as stub axles, it may be freely rotatable 
within the slotted link, the slider defining the second geo 
metrical axis of rotation. The slider is preferably provided 
largely fixedly on the adjusting lever and thus forms the 
second bearing point of the adjusting lever. The slotted link 
consequently makes a displaceability of the adjusting lever in 
the second bearing possible and allows a rotation about the 
second geometrical axis of rotation. 
I0127. With preference, the slotted link comprises a slot 
and the slider has a transverse pin, the transverse pin being 
mounted on the adjusting lever and guided displaceably in the 
slot. The slot in this case preferably forms a passage in the 
transverse direction through the base part or, if the second 
bearing is formed on the intermediate piece, through the 
intermediate piece, so that the transverse pin can pass through 
the slot and protrude to both sides of the intermediate piece 
with respect to a longitudinal direction of the ski. In this way, 
the intermediate piece can be arranged centrally on the base 
plate and the adjusting lever can be formed on both sides of 
the intermediate piece, preferably largely symmetrically (see 
for example above: U-shaped adjusting lever). The transverse 
pin is in this case advantageously mounted on the adjusting 
lever on both sides of the intermediate piece, whereby the 
forces acting are likewise distributed symmetrically. If, on the 
other hand, the slotted link is formed as a groove, the adjust 
ing lever advantageously has instead of a continuous trans 
verse pin short stub axles, which engage in the groove and 
thus guide the adjusting lever. However, stub axles can slide 
out of the groove if the adjusting lever is deformed as a result 
of greater loads, for which reason a continuous transverse pin 
guided in a slot should generally be preferable. 
I0128. In order to ensure the aforementioned largely rigid 
coupling of the carriage to the base part or to the intermediate 
piece in the downhill position of the automatic heel unit, the 
slotted link advantageously comprises a latching position, in 
which the slider is engaged in the downhill position. In the 
case of a slotted link formed as a slot, for this purpose the slot 
is preferably formed in an L-shaped manner, a shorter arm of 
the L shape serving as a latching position. For this purpose, 
the shorter arm is preferably formed such that it is inclined in 
the longitudinal direction, from the connection to the longer 
arm rearward toward the ski. This achieves the effect that, 
when there is a force on the adjusting lever rearwardly in the 
longitudinal direction, the slider is pressed into the latching 
position and toward the ski, whereby on the one hand the 
engagement is ensured and on the other hand the adjusting 
lever is forced toward the ski by means of the slider. However, 
depending on how the slider is formed, the latching position 
may also be formed as a simple notch or recess, in which the 
slider engages. Moreover, in a way analogous to the situation 
described above, an L shape may also be advantageous in the 
case of a slotted link formed as a groove. 
0129. In order, inter alia, to achieve the aforementioned 
largely rigid coupling of the carriage to the base part or the 
intermediate piece of the base part with the least possible 
structural complexity and good reliability, in the locking posi 
tion the adjusting lever is preferably arranged largely parallel 
to the ski and in the at least one release position it is arranged 
Such that it is righted with respect to the ski, i.e. in particular 
also pivoted with respect to the locking position. 



US 2013/01 81427 A1 

0130. The arrangement parallel to the ski allows longitu 
dinal forces to be transferred from the front, first bearing via 
the adjusting lever to the second bearing, arranged further to 
the rear, with lowest possible transverse forces. The arrange 
ment of the adjusting lever is advantageous in particular 
whenever the two bearings are arranged on the automatic heel 
unit in the way described above one behind the other in the 
longitudinal direction. With preference, in the locking posi 
tion, the adjusting lever is lowered in the rearward direction 
onto the ski, so that, in the downhill position of the automatic 
heel unit, the adjusting lever rests largely on the ski and so in 
downhill skiing has only a small area of attack for mechanical 
damage. 
0131. In the at least one release position, the adjusting 
lever is in this case righted, whereby the carriage has been 
displaced in the rearward direction and the automatic heel 
unit is in a righted position on account of the way in which 
according to the invention the adjusting lever is mounted on 
two bearings. The fact that the pivoted position of the adjust 
ing lever in the release position and the locking position 
differs means that, as already mentioned above, the automatic 
heel unit can be brought from the downhill position into the at 
least one climbing position, and vice versa, by simple pivot 
ing of the adjusting lever by the user. 
0.132. In order to prevent complete lowering of the heel 
region of the ski boot in the at least one climbing position onto 
the components of the automatic heel unit that are arranged in 
front of the sole holder, the adjusting lever advantageously 
has a first support for the heel region, which in the release 
position of the adjusting lever has been pivoted into the path 
of movement of the heel region. The first support is in this 
case formed and arranged on the adjusting lever in Such away 
that it does not interact with the ski boot in the locking 
position of the adjusting lever, and only in the release position 
prevents further lowering of the ski boot to the height of the 
Support. The Support consequently forms a walking step of 
the automatic heel unit for use on flat or only slightly inclined 
terrain. This prevents the adjusting lever from being damaged 
by the boot via the support in the downhill position. In vari 
ants, the first Support may for example also be formed on the 
carriage below the heel region, in this case the heel region 
preferably not resting on the Support in the downhill position 
with the ski bootlocked. 
0.133 Apart from the at least one climbing position, the 
automatic heel unit advantageously has a further climbing 
position, in which the heel region of the ski boot held in the ski 
binding is released and in which the adjusting lever has been 
pivoted into a further release position, assigned to the further 
climbing position. The various release positions preferably 
differ by a pivoting angle that a longitudinal axis of the 
adjusting lever forms with a longitudinal center axis of the 
ski. The further release positions allow the adjusting lever to 
be brought into further functional positions by the user in a 
simple way. The automatic heel unit may, however, also have 
only one climbing position, in which the heel region of the ski 
boot is released. 

0134. In the case of a further advantageous embodiment of 
the automatic heel unit, the adjusting lever comprises at a 
Supporting distance from the first bearing a further Support for 
the heel region of the ski boot that has been pivoted into the 
path of movement of the heel region, largely above the first 
bearing in the direction perpendicular to the ski, in the further 
release position assigned to the further climbing position, so 
that lowering of the heel region toward the ski is limited by the 
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Support at a Supporting distance from the first bearing. The 
further supports consequently form climbing steps of the 
automatic heel unit for convenient use on steep terrain. The 
further Support consequently performs a Supporting function 
in the manner of known climbing aids in the case of ski 
touring bindings, which can be activated by the user when 
climbing on steep terrain and prevents complete lowering of 
the heel region toward the ski. 
0.135 The automatic heel unit according to the invention 
may also have additional Supports at various Supporting dis 
tances from the first bearing that allow support of the heel 
region of the ski boot at various Supporting distances. For this 
purpose, each Support is preferably assigned a release posi 
tion of the adjusting lever, in which the respectively associ 
ated support has been pivoted into the path of movement of 
the heel region. In this case, one of the climbing positions of 
the automatic heel unit corresponds to each release position 
of the adjusting lever. 
0.136. In order to fix the adjusting lever releasably in the at 
least one or more release position(s), the automatic heel unit 
preferably has a latching device, which engages the adjusting 
lever in the various release positions. For this purpose, a 
latching position is advantageously formed and arranged 
directly on the carriage in Such a way that the adjusting lever 
is engaged in the latching position by means of the slider, in 
particular by means of the slider formed as a transverse pin, 
when the adjusting lever is in the at least one release position. 
The latching position may in this case beformed as a simple 
transverse recess or transverse notch, in which the transverse 
pin engages in the at least one release position. In the case of 
at least one or more further release position(s), on the carriage 
there is or are preferably at least one or more further latching 
position(s), in which the adjusting lever is engaged by means 
of the slider in the at least one or more further release position 
(s). 
0.137 In order to secure the engagement by means of the 
transverse pin, the transverse pin may be mounted in short 
slots on the adjusting lever, in which the transverse pin is 
displaceable transversely to its longitudinal direction. By 
means of leg springs Supported on the adjusting lever, the 
transverse pin can in this case be subjected to a spring force in 
the direction of the detent recesses, so that the pin securely 
engages in the detent recesses when the adjusting lever is 
pivoted into the corresponding release position. 
0.138. In the case of ski-touring bindings with a pivotable 
ski boot carrier, the binding jaws are fastened on the ski boot 
carrier and hold the ski boot independently of whether the 
binding is in a climbing position or a downhill position. In the 
case of ski-touring bindings of the present technical field, on 
the other hand, the heel region of the ski boot is released from 
the automatic heel unit for climbing. This often entails the 
problem of Suitably locking and releasing further binding 
components, such as for example a ski brake or a crampon, so 
that they are respectively in an activated ordeactivated State in 
the climbing position, while their function is intended to be 
deactivated or activated in the downhill position. Also con 
ceivable is an actuation of components of the ski in depen 
dence on the state of the automatic heel unit, such as for 
example a stiffness adjustment according to whether the bind 
ing is in a climbing position or a downhill position. 
0.139. To solve this problem, the automatic heel unit 
according to the invention therefore preferably has an actu 
ating mechanism with an actuating element for a further 
component, in particular of the automatic heel unit but also of 
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the ski binding or of the ski, the actuating mechanism being 
formed and coupled to the adjusting lever, in particular to the 
slider, in Such a way that the actuating element is extended 
into an activated position and retracted into a deactivated 
position in dependence on a position of the pivoting, lever. 
The pivoted position of the adjusting lever at a given time, and 
consequently the state of the automatic heel unit at a given 
time, can be seen from the slider in a simple way. The fact that 
the actuating element is coupled to the slider allows it to be 
brought into different positions by the slider according to the 
respectively current pivoted position of the adjusting lever. A 
number of activated positions, in which the actuating element 
is for example extended to differing amounts, is also conceiv 
able here. 
0140. A particularly simple configuration of the actuating 
mechanism is obtained if the actuating element is displace 
ably guided on the base part or the intermediate piece, for 
example in the longitudinal direction. In this case, the actu 
ating element itself may for example have a displacing guide 
in the form of a groove or a slot, in which the slider addition 
ally engages. On account of the relative inclination, the dis 
placing guide of the actuating element experiences a dis 
placement as a result of a displacement of the slider in the 
slotted link. Suitable arrangement of the groove or the slot of 
the actuating element with respect to the guideway of the 
slotted link consequently allows the actuating element to be 
displaced in the longitudinal direction in the dependence on 
the displaced position of the slider. 
0.141. Overall, in this case the adjusting lever, as a multi 
functional element, performs not only the adjusting function 
of the automatic heel unit and a possibly provided function as 
a climbing aid, but also a function for locking or actuating a 
further component. Such as for example a ski brake. The 
multipurpose use of the adjusting lever consequently allows 
the structural design of the automatic heel unit to be simpli 
fied further and also allows it to be made lighter. 
0142. With preference, the actuating element in this case 
comprises a catch or a slide, which is in the deactivated 
position in the locking position of the adjusting lever and in 
the activated position in the release position of the adjusting 
lever. With preference, in the activated position the catch or 
slide is extended in the forward direction in such a way that it 
can interact with the further component, such as for example 
a ski brake, which is arranged in front of the automatic heel 
unit, for example for locking. The catch may in this case be 
formed in Such a way that, in the activated position it can be 
elastically deflected and thus makes possible a Snapping-in 
engagement, for example of an actuating member of the fur 
ther component. In the deactivated position, the catch or slide 
is preferably withdrawn into the automatic heel unit, so that 
no interaction with the further component can take place. 
Depending on the nature of the further component to be 
actuated, the activated and deactivated positions may how 
ever also be changed over, i.e. the catch is retracted in the 
activated position and extended in the deactivated position, so 
that for example a locking effect is obtained by the extended 
catch or slide in the downhill position. 
0143. In a preferred embodiment, a ski brake with a brak 
ing member is provided as a further component on the auto 
matic heel unit, and is preferably arranged in front of the 
automatic heel unit in the longitudinal direction of the ski, 
preferably on the base part, in particular on a baseplate of the 
base part. In this case, the braking member is movable 
between a braking position, in which the braking member 
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projects beyond the underside of the ski, and a rest position, 
the braking member being assigned an actuating member, 
which is actuated in Such away that the braking member goes 
over from the braking position into the rest position when the 
heel region of the ski boot is lowered toward the ski when 
stepping into the binding. In this case, the actuating member 
has a detent clearance, in which the actuating element of the 
actuating mechanism can engage in the activated position and 
can thus block the actuating member of the ski brake. In this 
way it is ensured that the ski brake can be locked in the rest 
position in the at least one or more climbing position(s) of the 
automatic heel unit, and thus does not hinder climbing when 
the heel of the ski boot is lifted off. In the downhill position, 
the actuating element is brought out of the detent clearance 
and the ski brake is thereby unlocked. If the ski boot is then 
released from the heeljaw on account of a safety release, the 
unlocked ski brake can go over into the braking position in the 
manner of known ski brakes. 

0144. Further advantageous embodiments and combina 
tions of features of the invention emerge from the following 
detailed description and the patent claims in their entirety. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0145. In the drawings that are used to explain the exem 
plary embodiment: 
0146 FIGS. 1a, beach show an oblique view of an auto 
matic heel unit according to the invention in a downhill posi 
tion; 
0147 FIGS. 2a, beach show an oblique view of the auto 
matic heel unit in a first climbing position; 
0148 FIGS. 3a, beach show an oblique view of the auto 
matic heel unit in a second climbing position; 
014.9 FIGS. 4a, beach show an oblique view of the auto 
matic heel unit in a third climbing position; 
0150 FIG. 5 shows an exploded representation of the 
automatic heel unit; 
0151 FIGS. 6a, b show two central cross sections in the 
longitudinal direction of the automatic heel unit; 
0152 FIG. 7 shows a frontal view of the automatic heel 
unit, seen from the front; 
0153 FIGS. 8a, b show two further cross sections of the 
automatic heel unit; 
0154 FIGS. 9a-e show central cross sections in the longi 
tudinal direction of the automatic heel unit together with a ski 
boot; 
0155 FIGS. 10a-d show cross sections in the longitudinal 
direction of the automatic heel unit together with a ski boot; 
0156 FIG. 11 shows an oblique view of a further auto 
matic heel unit according to the invention for a ski-touring 
binding in a climbing position, with the adjusting lever in a 
release position; 
0157 FIG. 12 shows an oblique view of the automatic heel 
unit in the downhill position, with the adjusting lever in the 
locking position, the sole holder being shown without a hous 
ing: 
0158 FIG. 13 shows an exploded representation of the 
automatic heel unit; 
0159 FIG. 14 shows a central cross section in the longi 
tudinal direction of the automatic heel unit in the downhill 
position, with the adjusting lever in the locking position, with 
a locked ski boot in the ski-touring binding: 
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0160 FIG. 15 shows a central cross section in the longi 
tudinal direction of the automatic heel unit in a first climbing 
position (first walking step), with the adjusting lever in a first 
release position; 
0161 FIG. 16 shows a central cross section in the longi 
tudinal direction of the automatic heel unit in a further climb 
ing position (second walking step with climbing aid func 
tion), with the adjusting lever in a further, second release 
position; 
0162 FIG. 17 shows a central cross section in the longi 
tudinal direction of the automatic heel unit in the downhill 
position, with the adjusting lever in the locking position, 
without a ski boot in the ski-touring binding: 
0163 FIG. 18 shows a central cross section in the longi 
tudinal direction through a further embodiment of a catch of 
the actuating device and through a further embodiment of the 
ski brake (substantially without further parts of the automatic 
heel unit) and 
0164 FIGS. 19a, b show two plan views of a further auto 
matic heel unit according to the invention, in which the heel 
holder is aligned in the longitudinal direction of the ski in the 
downhill position and is turned at a right angle to the longi 
tudinal direction of the ski about an axis Substantially perpen 
dicular to the ski in the at least one climbing position. 
0.165. In principle, the same parts are provided with the 
same designations in the figures. 

WAYS OF IMPLEMENTING THE INVENTION 

(0166 FIGS. 1a and 1b each show an oblique view of an 
automatic heel unit 11 according to the invention for a ski 
touring binding. This automatic heel unit 11 may be used 
together with an automatic front unit for a ski-touring bind 
ing. In the case of such a ski-touring binding, in its toe region, 
a ski boot is mounted on the automatic front unit pivotably 
about an axis aligned horizontally in the transverse direction 
of the ski. Various such automatic front units are obtainable 
on the market. Since Such an automatic front unit is not part of 
the present invention, it is not shown here. 
0167. In FIG.1a, the automatic heel unit 11 is shown from 
obliquely the front, while in FIG. 1b it is shown from 
obliquely the rear. In both figures, the automatic heel unit 11 
is in a downhill position and is shown mounted on a Surface 
501 of a ski 500. To provide an overview, however, not the 
entire ski 500 is shown, but only a rectangular, board-like 
detail of the ski500 in the region of the automatic heel unit 11. 
The orientation of the automatic heel unit 11 is defined by 
how it is mounted on the ski500. Thus, the automatic heel unit 
11 is mounted on the Surface 501 of the ski 500. Since this 
surface 501 is aligned in the upward direction, upward and 
downward are also defined for the automatic heel unit 11. 
Because the automatic heel unit 11 is part of a ski binding and 
can hold a heel 601 of a ski boot 600 (not shown here), the 
designations front and rear are also defined in the case of the 
automatic heel unit 11. They respectively mean in the direc 
tion of the ski tip and in the direction of the end of the ski 500. 
0168 The additional representation of the ski 500 makes 
the structure and operating mode of the automatic heel unit 11 
easier to understand. Thus, the automatic heel unit 11 com 
prises a base element 12, which has an elongated, plate-like, 
Substantially rectangular form with a first and a second main 
area 300. 1,300.2 (see FIG.5). This base element 12 is aligned 
with its longitudinal axis parallel to a longitudinal axis of the 
ski 500, with the first main area 300.1 mounted facing down 
ward toward the surface 501 of the ski 500. Consequently, a 

Jul. 18, 2013 

second main area 300.2 of the base element 12 is facing 
upward. Along both longitudinal edges of the base element 
12, guide rails 302.1,302.2 run in an upper region of the base 
element. They face outward in a plane aligned parallel to the 
second main area 300.2. That is to say that they are aligned 
sideways from the ski. On the guide rails 302.1, 302.2 of the 
base element 12, a carriage 13 is mounted displaceably in the 
longitudinal direction. For this purpose, on its longitudinal 
edges the carriage 13 has guide grooves, with which it reaches 
around the guide rails 302.1, 302.1 on both sides of the base 
element 12. 
0169. In a rear region of the carriage 13, arranged on the 
carriage 13 is a heel holder 14, which faces upward in a 
Substantially block-like manner. In the present exemplary 
embodiment, this heel holder 14 is produced in one piece 
together with the carriage 13. However, there is also the 
possibility that, in a variant, the heel holder 14 and the car 
riage 13 are produced as separate units. 
0170 In a front region of the heel holder 14, two levers 
15.1, 15.2 are mounted in vertical, lateral notches. These 
levers 15.1, 15.2 are elongated and aligned substantially ver 
tically. Both levers 15.1, 15.2 are each mounted in a middle 
region on the heel holder 14 pivotably about an axis 16.1, 16.2 
aligned in the longitudinal direction of the ski. Correspond 
ingly, the two levers 15.1, 15.2 can be pivoted approximately 
about these axes 16.1, 16.2 in the transverse direction of the 
ski. In an upper region, both levers 15.1, 15.2 each have a pin 
17.1, 17.2, pointing in the longitudinal direction of the ski. By 
pivoting the levers 15.1, 15.2, these pins 17.1, 17.2 can be 
moved substantially horizontally in the transverse direction 
of the ski. For example, in this way the two pins 17.1, 17.2 can 
be moved toward one another or moved away from one 
another. 

(0171 The two pins 17.1, 17.2 serve the purpose of arrest 
ing the ski boot 600 in its heel region in a position lowered 
toward the ski 500 when the automatic heel unit 11 is in the 
downhill position. For this purpose, the ski boot 600 should 
have in its heel region two clearances for interacting with the 
two pins 17.1, 17.2. These clearances should be open in the 
downward direction, in order that, when there is a safety 
release in the forward direction, the ski boot 600 can be 
moved away from the pins 17.1, 17.2 in the upward direction. 
Moreover, the two clearances in the heel 601 of the ski boot 
600 should each have a detent recess, in which the pins 17.1, 
17.2 can engage for arresting the heel 601 of the ski boot 600. 
In this case, the arresting of the ski boot 600 is achieved by the 
two pins 17.1, 17.2 being pressed toward one another by a 
force, whereby they hold one another in the corresponding 
detent recess. For a safety release in the forward direction, 
this force must be overcome, by the two pins 17.1, 17.2 being 
pressed apart until the ski boot 600 can be moved away from 
the pins 17.1, 17.2 in the upward direction. Corresponding ski 
boots 600 are obtainable on the market. 

0172. The automatic heel unit 11 comprises an adjusting 
lever 18, which is formed substantially in a horseshoe-shaped 
manner. At both its free ends, this adjusting lever 18 is 
mounted on a metal plate 20 pivotably about an axis 19 
aligned horizontally in the transverse direction of the ski. This 
metal plate 20 is arranged between the base element 12 and 
the carriage 13 and comprises in a rear region two lobes, 
which reach through lateral slits 37.1, 37.2 in the carriage 13 
and are bent perpendicularly upward on both sides of the heel 
holder 14 (see FIG. 5 in this respect). The free ends of the 
adjusting lever 18 are mounted on these two lobes. 
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(0173. In FIGS. 1a and 1b, the automatic heel unit 11 is 
shown in the downhill position. In this position, the adjusting 
lever 18 has been pivoted downward in the rearward direction 
and aligned pointing to the rear Substantially in the horizontal 
direction. It consequently reaches around the heel holder 14 
from the rear. 

0.174. The automatic heel unit 11 further comprises a ski 
brake 21. The ski brake 21 has two arms 22.1, 22.2, which are 
each produced substantially from a metal bar. In FIGS. 1a and 
1b, both arms 22.1, 22.2 are pointing with their free ends to 
the rear in the horizontal direction. Consequently, the ski 
brake 21 is in a rest position. The ski brake 21 can be activated 
by the free ends of the two arms 22.1, 22.2 being pivoted 
downward beyond an underside of the ski 500. This pivoting 
movement is made possible by the two arms 22.1, 22.2 being 
mounted in a front region in front of the heel holder 14 on the 
carriage 13 pivotably about a horizontal axis aligned in the 
transverse direction of the ski. For this purpose, the two arms 
22.1, 22.2 each have a region bent at right angles toward the 
center of the ski, in which they are mounted rotatably about 
themselves between the carriage 13 and a Supporting element 
23. In the region of the center of the ski, however, the two 
arms 22.1, 22.2 do not go over into each other, but are in turn 
bent forward at right angles, where they are held together by 
a tread spur 24. If, consequently, the ski brake 21 is activated, 
the free ends of the arms 22.1, 22.2 are thus pivoted down 
ward beyond the underside of the ski500, while the tread spur 
24 is lifted off upward from the rest of the automatic heel unit 
11 (also see in this respect FIGS. 6a and 6b). 
0175. It can be seen in FIG.1b that the automatic heel unit 
11 comprises in a lower, rear region a first adjusting screw 25. 
arranged between the base element 12 and the carriage 13. 
This adjusting screw 25 is aligned in the longitudinal direc 
tion of the ski. It makes possible the setting of a forward 
position of the carriage 13 in the longitudinal direction of the 
ski in relation to the baseplate 12. It can also be seen in FIG. 
1b that the automatic heel unit 11 comprises a second adjust 
ing screw 26, which is let into the heel holder 14 in vertical 
alignment behind the two levers 15.1, 15.2. The second 
adjusting screw 26 makes possible the setting of a force that 
is required in order to press the two pins 17.1, 17.2 apart when 
the two levers 15.1, 15.2 are pivoted with respect to one 
another. Correspondingly, this adjusting screw 26 makes pos 
sible a setting of the force that has to be overcome for a safety 
release in the forward direction. 

(0176). As already represented in FIGS. 1a and 1b, FIGS. 2a 
and 2b each show an oblique view of the automatic heel unit 
11 according to the invention for a ski-touring binding. The 
automatic heel unit 11 is in turn mounted on the ski 500. In 
FIG. 2a, the automatic heel unit 11 is shown from obliquely 
the front, while in FIG.2b it is shown from obliquely the rear. 
By contrast with FIGS. 1a and 1b, in FIGS. 2a and 2b the 
automatic heel unit 11 is in a first climbing position. In this 
first climbing position, the adjusting lever 18 has been pivoted 
slightly upward in the forward direction. Moreover, in com 
parison with the downhill position (see FIGS. 1a and 1b), the 
carriage 13 has been displaced in the rearward direction with 
respect to the base element 12. As a result, the heel holder 14 
has also been displaced together with the pins 17.1, 17.2 in the 
rearward direction. In this rearwardly displaced position of 
the carriage 13, the pins 17.1, 17.2 have been moved out from 
the clearances in the heel 601 of a ski boot 600 (not shown 
here) held in the ski-touring binding. Correspondingly, as a 
result the ski boot 600 is now only held in the automatic front 
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unit (not shown here) belonging to the ski-touring binding. 
Since, in its toe region, the ski boot 600 is mounted in the 
automatic front unit pivotably about a horizontal axis aligned 
in the transverse direction of the ski, as a result the heel 601 of 
the ski boot 600 can be lifted off from the automatic heel unit 
11 and lowered again onto the automatic heel unit 11. In this 
case, the sole of the ski boot 600 can be lowered as far as the 
Supporting element 23. In this way, a walking movement is 
made possible for the skier. 
0177. As already represented in FIGS. 1a, 1b, 2a and 2b, 
FIGS. 3a and 3b each show an oblique view of the automatic 
heel unit 11 according to the invention for a ski-touring bind 
ing, which is mounted on a ski 500. In FIG.3a, the automatic 
heel unit 11 is shown from obliquely the front, while in FIG. 
3b it is shown from obliquely the rear. As a difference from 
FIGS. 1a, 1b, 2a and 2b, the automatic heel unit 11 in FIGS. 
3a and 3b is in a second climbing position. In this second 
climbing position, the adjusting lever 18 has been pivoted 
slightly further upward in the forward direction than in the 
first climbing position (see FIGS. 2a and 2b). As already in 
the first climbing position, in comparison with the downhill 
position (see FIGS. 1a and 1b), the carriage 13 has been 
displaced in the rearward direction with respect to the base 
element 12. As a result, the heel holder 14 has also been 
displaced together with the pins 17.1, 17.2 in the rearward 
direction. Since, in its toe region, a ski boot 600 (not shown 
here) held in the ski-touring binding is mounted in the auto 
matic front unit pivotably about a horizontal axis aligned in 
the transverse direction of the ski, as already in the first 
climbing position the heel 601 of the ski boot 600 can be lifted 
off from the automatic heel unit 11 and lowered again onto the 
automatic heel unit 11. As a difference from the first climbing 
position, however, in the second climbing position the adjust 
ing lever 18 has been pivoted into the path of movement of the 
ski boot 600. As a result, the sole of the ski boot 600 cannot be 
lowered as far as the Supporting element 23, but can only be 
lowered as far as a first offset 27 arranged on the adjusting 
lever 18, this first offset 27 being arranged at a greater dis 
tance from the ski 500 than the supporting element 23. Cor 
respondingly, in this second climbing position the first offset 
27 of the adjusting lever 18 has the effect of forming a first 
climbing aid, which makes it possible even on a slope for the 
skier to walk comfortably up the incline. 
0.178 As already represented in FIGS. 1a, 1b, 2a, 2b, 3a 
and 3b, FIGS. 4a and 4b each show an oblique view of the 
automatic heel unit 11 according to the invention for a ski 
touring binding that is mounted on a ski 500. In FIG. 4a, the 
automatic heel unit 11 is shown from obliquely the front, 
while in FIG. 4b it is shown from obliquely the rear. By 
contrast with FIGS. 1a, 1b, 2a, 2b, 3a and 3b, the automatic 
heel unit 11 in FIGS. 4a and 4b is in a third climbing position. 
In this third climbing position, the adjusting lever 18 has been 
pivoted even slightly further upward in the forward direction 
than in the second climbing position (see FIGS. 3a and 3b). 
As already in the first and second climbing positions, in 
comparison with the downhill position (see FIGS. 1a and 1b) 
the carriage 13 has been displaced in the rearward direction 
with respect to the base element 12. As a result, the heel 
holder 14 is also displaced together with the pins 17.1, 17.2 in 
the rearward direction. Since, in its toe region, a ski boot 600 
(not shown here) held in the ski-touring binding is mounted in 
the automatic front unit pivotably about a horizontal axis 
aligned in the transverse direction of the ski, as already in the 
first climbing position the heel 601 of the ski boot 600 can be 
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lifted off from the automatic heel unit 11 and lowered again 
onto the automatic heel unit 11. As a difference from the 
second climbing position, however, in the third climbing 
position the adjusting lever 18 has been pivoted slightly fur 
ther into the path of movement of the ski boot 600. As a result, 
the sole of the ski boot 600 cannot be lowered as far as the first 
offset 27 of the adjusting lever 18, but can only be lowered as 
far as a second offset 28 arranged on the adjusting lever 18, 
this second offset 28 being arranged at a greater distance from 
the ski 500 than the first offset 27. Correspondingly, in this 
third climbing position the second offset 28 of the adjusting 
lever 18 has the effect of forming a second climbing aid, 
which makes it possible even on a steeper slope than in the 
case of the first climbing aid for the skier to walk comfortably 
up the incline. 
(0179 FIG. 5 shows an exploded representation of the 
automatic heel unit 11 according to the invention. The indi 
vidual elements of the automatic heel unit 11 can correspond 
ingly be easily seen. The view shows the automatic heel unit 
11 in the same way as in FIGS. 1b, 2b, 3b and 4b from 
obliquely the rear. By analogy with FIGS. 1b, 2b, 3b and 4b. 
designations for upper, lower, rear, front and in the longitu 
dinal direction relate to a ski 500 (not represented in FIG. 5) 
provided with the automatic heel unit 11. 
0180. As can be seen from FIG. 5, the base element 12 has 
four mounting openings 301.1, 301.2, 301.3, 301.4, which 
reach right through from its first main area 300.1 to its upper, 
second main area 300.2. These mounting openings 301.1, 
301.2, 301.3,301.4 are distributed over the main areas 300.1, 
300.2 of the base element 12. One of the openings 301.1, 
3.01.2,301.3,301.4 is respectively located on both sides in a 
front region and in a rear region of the base element 12. For 
mounting, a screw (not shown) is led through each of the 
openings 301.1,301.2,301.3,301.4 and is screwed to the ski 
500. In order to be able to countersink the screw heads in the 
base element 12, there are clearances in the second, upper 
main area 300.2 of the base element 12 at a rim of these 
openings 301.1, 301.2,301.3,301.4. 
0181. It can also be seen in FIG. 5 that in the middle of the 
second main area 300.2 of the base element 12 there is a 
clearance 303, which runs in the longitudinal direction of the 
base element 12 over the entire base element 12. This clear 
ance 303 has a semicircular cross section, the rounding facing 
downward. In the front half of the base element 12, the clear 
ance 303 is largely smooth on the inside. In the rear half, the 
clearance 303 has a threaded structure 304. This threaded 
structure 304 is aligned parallel to the longitudinal direction 
of the base element 12 and can receive a screw thread with a 
diameter corresponding to the diameter of the semicircular 
cross section of the clearance 303. The functions of this 
clearance 303 comprise on the one hand that of providing 
guidance for a longitudinal displacement of the carriage 13 on 
the base element 12 and on the other hand, as described 
further below, that of supporting the carriage 13 on the base 
element 12. 

0182. As already shown in FIGS. 1a and 1b, the base 
element 12 has on each side a guide rail 302.1, 302.2, both of 
which run in the longitudinal direction of the ski. The carriage 
13 is mounted displaceably in the longitudinal direction of the 
ski on these two guide rails 302.1,302.2. At the same time, it 
largely covers the second main area 300.2 of the base element 
12. As can be seen here in FIG. 5, the carriage 13 has in its 
downwardly directed area, which is facing the second main 
area 300.2 of the base element 12, a clearance 29 running in 
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the longitudinal direction of the ski. In a way similar to the 
clearance 303 in the base element 12, this clearance 29 has in 
a middle region and rear region a half-round cross section, 
though here the rounding is facing upward. The cross section 
of the clearance 29 in the carriage 13 is slightly smaller in the 
rearmost region of the clearance 29 than in the middle region 
of the clearance 29 (also see in this respect FIGS. 6a and 6b). 
A transition between the rearmost region and the middle 
region of the clearance 29 is step-like. By contrast with the 
clearance 303 in the base element 12, the clearance 29 in the 
carriage 13 also has a front region with a rectangular cross 
section. The transition from the front region to the middle 
region of the clearance 29 is likewise step-shaped. Otherwise, 
the clearance 29 in the carriage 13 is substantially smooth. At 
the front end of the carriage 13, the clearance 29 in the 
carriage 13 is delimited in the forward direction by a stop 45 
(also see FIGS. 6a and 6b). This stop 45 has a half-round cross 
section and, facing downward, fits into the clearance 303 in 
the base element 12. In this stop 45 there is formed a circular 
opening, aligned in the longitudinal direction of the ski. 
0183. When the carriage 13 is mounted on the two guide 
rails 302.1,302.2 on the base element 12, the clearance 303 in 
the base element 12 and the clearance 29 in the carriage 13 run 
one over the other and together produce an opening between 
the base element 12 and the carriage 13 that is aligned in the 
longitudinal direction of the ski. The first adjusting screw 25 
is guided in this opening. For this purpose, the first adjusting 
screw 25 has a long shank with a circular cross section. In a 
middle region, the first adjusting screw 25 has a screw thread 
30, which can interact with the threaded structure 304 of the 
clearance 303 of the base element 12. In an end region at the 
rear end of the first adjusting screw 25, the adjusting screw 25 
has a smooth region, which has a Smaller diameter than the 
screw thread 30. This end region fits into the opening between 
the carriage 13 and the base element 12 and can be turned 
from the rear, from outside. Correspondingly, the adjusting 
screw 25 can be screwed forward and back in the longitudinal 
direction of the ski from outside in the opening between the 
carriage 13 and the base element 12. As already mentioned, 
the clearance 29 in the carriage 13 is largely smooth, though 
in its rearmost region its cross section is slightly Smaller than 
in its middle region. As a result, the opening between the 
carriage 13 and the base element 12 is smaller in the rear 
region of the carriage 13 than in the front region. To be more 
precise, the clearance 29 is so small in the rear region of the 
carriage 13 that the carriage 13 abuts with the rear region 
against the screw thread 30 of the first adjusting screw 25 and 
is stopped when it is moved forward on the base element 12. 
This correspondingly has the effect of forming a stop 46 (see 
FIGS. 6a and 6b), beyond which the carriage 13 cannot be 
moved in the forward direction. This stop 46 is adjustable in 
the longitudinal direction of the ski, since the first adjusting 
screw 25 can be screwed forward and back in the longitudinal 
direction of the ski between the base element 12 and the 
carriage 13. 
0.184 As already in the end region of the adjusting screw 
25, in a front region of the first adjusting screw 25 there is a 
Smooth region with a circular cross section. However, the 
diameter of this front region is smaller than the diameter of 
the rear region of the first adjusting screw 25. An annular disk 
31 is fitted onto this front region. Moreover, this front region 
is introduced from the rear into a spiral spring 32, which is 
arranged in the opening between the base element 12 and the 
carriage 13 Such that it is aligned in the longitudinal direction 
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of the ski. In this case, the disk31 is supported in the rearward 
direction by the screw thread 30 of the first adjusting screw 25 
and in the forward direction forms a stop for the spiral spring 
32. 

0185. In the front region of the clearance 29 of the carriage 
13, which has a rectangular cross section, an element 33 with 
a Substantially rectangular cross section is guided in the lon 
gitudinal direction of the ski. This element 33 has an elon 
gated form and is aligned in the longitudinal direction of the 
ski. In a front region, the element 33 has a stud 34, which is 
aligned in the longitudinal direction of the ski and has a round 
cross section. In the mounted State of the automatic heel unit 
11, the stud34 is mounted in the opening in the stop 45 at the 
front end of the carriage 13 (also see FIGS. 6a and 6b). In a 
downwardly directed area of the element 33 there is a clear 
ance 35. This clearance 35 is aligned in the longitudinal 
direction of the ski and has a semicircular cross section. The 
width of the clearance 35 corresponds to the width of the 
clearance 303 in the base element. The clearance 35 reaches 
from the rear end of the element 33 into the vicinity of the 
frontend of the element 33. In the forward direction, however, 
the clearance 35 is closed off by a stop 47. This stop 47 
comprises a stud pointing into the clearance 35 horizontally 
in the rearward direction. The stud 34 of the element 33 that 
is aligned in the forward direction in the longitudinal direc 
tion of the ski is likewise arranged on this stop 47. 
0186. In the mounted state of the automatic heel unit 11, 
the spiral spring 32 is mounted in the opening formed by the 
clearance 303 in the base element 12 and the clearance 35 in 
the element 33 such that it is aligned in the longitudinal 
direction of the ski. In this case, the stud pointing in the 
rearward direction into the clearance 35 of the element 33 
protrudes into a front opening of the spiral spring 32. Corre 
spondingly, the spiral spring 32 is arranged between the ele 
ment 33 and the adjusting screw 25 (also see in this respect 
FIGS. 6a and 6b). 
0187. As already shown in FIGS. 1a and 1b, the metal 
plate 20 is mounted between the base element 12 and the 
carriage 13. As can be seen here in FIG. 5, the metal plate 20 
has a middle region, which is aligned substantially parallel to 
the ski. At its front end, the metal plate 20 is bent upward, so 
that, seen in the longitudinal direction of the ski, it has an 
upwardly directed arc which, at its forwardmost tip, points 
slightly downward again. As a result, a hook 44 is formed by 
the metal plate 20. Furthermore, in its rear region this metal 
plate 20 has at the sides two perpendicularly upwardly bent 
lobes, in which the adjusting lever 18 is mounted pivotably 
about the axis 19 aligned horizontally in the transverse direc 
tion of the ski. For this purpose, the two perpendicularly 
upwardly bent lobes of the metal plate 20 reach upward 
through two lateral slits 37.1, 37.2 in the carriage 13 to the 
sides of the heel holder 14. At its rear end, the metal plate 20 
has a perpendicularly downwardly bent region, which has a 
round opening 36 aligned in the longitudinal direction of the 
ski. In the mounted state of the automatic heel unit 11, the 
front region of the first adjusting screw 25 is led through this 
opening 36. In this case, the disk31 is in front of the opening 
36. Correspondingly, the metal plate 20 is connected to the 
base element 12 by the adjustable first adjusting screw 25. 
Consequently, the metal plate 20 can be displaced with 
respect to the base element 12 in the longitudinal direction of 
the ski by adjusting the first adjusting screw 25. At the same 
time, the rear stop 46 for the carriage 13 is thereby also 
displaced in the longitudinal direction of the ski. Since the 
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carriage 13 is also pressed in the forward direction by the 
spiral spring 32, the carriage 13 is pressed against the rear stop 
46, whereby a forward position of the carriage 13 is also 
adjusted by adjusting the first adjusting screw 25. 
0188 When the automatic heel unit 11 is fastened together 
with an automatic front unit (not shown) on a ski 500 and 
together with this automatic front unit forms a ski-touring 
binding, the distance between the automatic front unit and the 
heel holder 14 of the automatic heel unit 11 should be adapted 
to a length of the sole of the ski boot 600 (not shown here) to 
be held in the ski-touring binding. On account of the interac 
tion of the adjusting screw 25 with the base element 12, the 
carriage 13 and the spiral spring 32, this can take place in a 
simple way, since the forward position of the carriage 13 can 
be adjusted in the longitudinal direction of the ski by the first 
adjusting screw 25. Turning the first adjusting screw 25 
allows the forward position of the carriage 13, when seen in 
the longitudinal direction of the ski, to be chosen in Such a 
way that the pins 17.1, 17.2 of the two levers 15.1, 15.2 
engage in the clearances in the heel 601 of the ski boot 600 
and that the heel holder 14 just makes engaging contact with 
the heel 601 of the Skiboot 600. When the automatic heel unit 
11 is in the downhill position (see FIGS. 1a and 1b), in the 
case of a ski-touring binding that is set in this way the pins 
17.1, 17.2 of the two levers 15.1, 15.2 of the heel holder 14 
engage to the maximum extent in the clearances in the heel 
601 of the ski boot 600. It should be noted that the first 
adjusting screw 25 makes possible Such a setting of the ski 
touring binding on ski boots 600 of various boot sizes. 
0189 In the downhill position, the carriage 13 is pressed in 
the forward direction against the rear stop 46 by the forwardly 
pressing force of the spiral spring 32 (see FIGS. 6a and 6b). 
Starting from this forward position, the carriage 13 in the 
downhill position can, however, also be moved on the base 
element 12 in the rearward direction within a dynamic region 
against the forwardly directed force of the spiral spring 32. 
This displaceability serves the purpose that the position of the 
carriage 12 and of the heel holder 14 can be dynamically 
adapted to a distance between the automatic front unit and the 
automatic heel unit 11 if the ski is flexed upward at both ends 
during skiing. This dynamic positional adaptation of the heel 
holder 14 within the dynamic region has the advantage that 
the forward position of the carriage 13 can be set in such away 
that the heel holder 14 just makes engaging contact with the 
heel 601 of the ski boot 600 and that a flexing of the ski is 
nevertheless possible. Since, thanks to this resilient move 
ment along the dynamic region, the heel holder 14 adapts 
itself during skiing always to be just flush with the heel 601 of 
the ski boot 600, the two pins 17.1, 17.2 also always engage to 
the same depth in the clearances in the heel 601 of the ski boot 
600 during skiing. As a result, optimum starting conditions 
for a safety release that always remain constantly the same are 
obtained during skiing. 
0190. In FIG.5, the individual elements of the ski brake 21 
are also shown. Thus, the two arms 22.1, 22.2 and the tread 
spur 24 can be seen. Moreover, it can be seen that the carriage 
13 has in front of the heel holder 14 a horizontal area 38. The 
supporting element 23 is fastened on this area 38. For fasten 
ing the Supporting element 23, the area 38 has on each side in 
a front region a vertically aligned hole with a thread. Match 
ing exactly, the Supporting element 23 also has two corre 
sponding holes. The two holes in the Supporting element 23 
each have a clearance in their upper rim, in order that a screw 
head can be countersunk therein. Forfastening the Supporting 
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element 23 on the horizontal area 38 of the carriage 13, a 
screw is placed into both holes of the supporting element 23 
and screwed with the thread in the corresponding hole in the 
area 38. In this case, the two arms 22.1, 22.2 of the ski brake 
21 are mounted rotatably about an axis aligned horizontally in 
the transverse direction of the skiincorresponding clearances 
in the area 38 of the carriage 13 and in the supporting element 
23 that run in the transverse direction of the ski between the 
Supporting element 23 and the carriage 13. Also arranged 
between the carriage 13 and the Supporting element 23 is an 
adjusting spring (not shown), which by prestressing urges 
activation of the ski brake 21. Here in FIG. 5, the two arms 
22.1, 22.2 of the ski brake 21 are shown as separate elements, 
which are both each arranged with an end on a tread spur 24. 
As a variant of this, however, there is also the possibility that 
the two arms 22.1, 22.2 of the ski brake 21 are produced from 
one piece, i.e. go over into each other under or in the tread spur 
24. In this variant, the two arms 22.1, 22.2 may be mounted 
such that they are braced with respect to one another between 
the Supporting element 23 and the carriage 13, the prestress 
ing for activating the ski brake 21 being produced by this 
mutual bracing of the two arms 22.1, 22.2 and not by the 
adjusting spring. In this variant, therefore, it is possible to 
dispense with the adjusting spring for urging activation of the 
ski brake 21. 

(0191 When the automatic heel unit 11 is in the downhill 
position, the ski brake 21 can be activated by the adjusting 
spring as soon as the tread spur 24 can be moved in the upward 
direction. In the event of a safety release of the automatic heel 
unit 11, this is the case when the heel 601 of the ski boot 600 
is released from the automatic heel unit 11. As a result, a 
region above the tread spur 24 is released from the sole of the 
ski boot 600, whereby the ski brake 21 can be activated by the 
adjusting spring. 
0192 However, when the automatic heel unit 11 is in one 
of the three climbing positions, the carriage 13 has been 
moved in the rearward direction with respect to the base 
element 12. Together with the carriage 13, the ski brake 21 has 
in this case also been moved in the rearward direction. This 
allows the hook 44, which is arranged at the front end of the 
metal plate 20, to interact with a counterpart 48 (see FIGS. 6a 
and 6b) on the tread spur 24 and keep the ski brake 21 arrested 
in the rest position. If the ski brake 21 is activated and the 
automatic heel unit 11 is in one of the three climbing posi 
tions, the ski brake 21 can be transferred into the rest position 
by pressing down the tread spur 24. In this case, the counter 
part 48 on the tread spur 24 can Snap in at the hook 44, 
whereby the ski brake 21 is arrested in the rest position. After 
that, the ski brake 21 can be released again by transferring the 
automatic heel unit 11 into the downhill position, since, as a 
result, the carriage 13 is displaced together with the ski brake 
21 in the forward direction with respect to the base element 12 
and the metal plate 20, whereby the counterpart 48 of the tread 
spur 24 is drawn away from the hook 44 in the forward 
direction. 

0193 In FIG. 5, the two levers 15.1, 15.2 can be seen in 
their entirety. Both levers 15.1, 15.2 are each produced as one 
part with the corresponding pin 17.1, 17.2. The two levers 
15.1, 15.2 are aligned substantially vertically. The pins 17.1, 
17.2 are arranged pointing forward in the longitudinal direc 
tion of the ski at the upper ends of the levers 15.1, 15.2. 
0194 Both levers 15.1, 15.2 are each mounted in their 
middle pivotably about an axis 16.1, 16.2 aligned in the 
longitudinal direction of the ski. At their lower ends, both 
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levers 15.1, 15.2 each have a horizontally rearwardly pointing 
offset 39.1, 39.2. In this case, the two offsets 39.1, 39.2 each 
run downward toward the center of the ski, when seen in the 
transverse direction of the ski. 

(0195 As already mentioned, the two levers 15.1, 15.2 are 
each mounted in the front region of the heel holder 14 in 
vertical, lateral notches. In this case, the offsets 39.1, 39.2 of 
the levers 15.1, 15.2 point rearward toward a middle of the 
heel holder 14. Arranged vertically aligned in this middle of 
the heel holder 14 is a ram 40. This ram 40 is substantially 
rectangularly shaped. In its lower region, it has a beveled 
lateral corner, in order to be able to interact optimally with the 
two offsets 39.1, 39.2 of the levers 15.1, 15.2 (also see FIG. 
8b). In its upper region, on the other hand, the ram 40 has an 
upwardly open opening. Arranged in this opening is a verti 
cally aligned spiral spring 41. This spiral spring 41 is pre 
stressed with a downwardly directed force. For this purpose, 
it abuts in the upward direction against an adjusting nut 42, 
which is screwed onto the second adjusting screw 26. The 
second adjusting screw 26 is in turn Supported from below 
against an inner side of the heel holder 14 and can be turned 
through an opening 43 in the upper area of the heel holder 14. 
0196. By turning the second adjusting screw 26, the 
adjusting nut 42 can be screwed in the upward or downward 
direction. In order to prevent the adjusting nut 42 from being 
turned together with the second adjusting screw 26, the 
adjusting nut 42 has a downwardly bent metal strip, which is 
laterally guided in a rearwardly directed clearance of the ram 
40. The ram 40 is in turn hindered from turning together with 
the second adjusting screw 26 within the heel holder 14 by its 
Substantially rectangular form. 
0.197 Adjusting the position of the adjusting nut 42 on the 
second adjusting screw 26 has the effect of setting the force 
with which the ram 40 is pressed by the spring 41 downward 
against the two offsets 39.1, 39.2 of the two levers 15.1, 15.2. 
Correspondingly, the force that is required to move the two 
pins 17.1, 17.2 apart can be set by turning the second adjust 
ing screw 26. In this way, the force that should be overcome 
for a safety release in the forward direction can be set by 
turning the second adjusting screw 26. 
0198 FIGS. 6a and 6b each show a cross section through 
the automatic heel unit 11 according to the invention. This 
cross section is a vertically aligned longitudinal cross section 
extending through the center of the automatic heel unit 11 as 
seen in the transverse direction of the ski. In both figures, the 
automatic heel unit 11 is shown in the downhill position. 
(0199. In FIG. 6a, the ski brake 21 is shown activated, while 
in FIG. 6b it is shown in the rest position. In FIG. 6a it can be 
seenhow, with the activated ski brake 21, the arms 22.2 reach 
out downwardly beyond the ski 500 and how at the same time 
the tread spur 24 has been lifted off from the ski 13 in the 
upward direction. In the cross-sectional representation there 
can also be seen the counterpart 48, which is arranged on the 
tread spur 24 and can interact with the hook 44 of the metal 
plate 20 in the three climbing positions of the automatic heel 
unit 11. Since the automatic heel unit 11 is represented in the 
downhill position both in FIG. 6a and in FIG. 6b, however, the 
carriage 13 together with the ski brake 21 has been pushed 
into the forward position. Correspondingly, the counterpart 
48 and the hook 44 are at a distance from one another. As a 
result, the counterpart 48 and the hook 44 also cannot interact 
when the ski brake is in the rest position (FIG. 6b). 
(0200 Along with the ski brake 21, in both FIGS. 6a and 6b 
it can be seen how the spiral spring 32 is restrained between 
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the first adjusting screw 25 and the rearwardly directed stud of 
the element 33. It can also be seen how the metal plate 20 is 
supported with its vertically downwardly bent region and the 
opening 36 in the rearward direction on the screw thread30 of 
the first adjusting screw 25 and how the disk 31 on the first 
adjusting screw 25 is arranged between the opening 36 of the 
metal plate 20 and the spiral spring 32. At the front of the 
automatic heel unit 11 it can also be seen how the element 33 
abuts with its forwardly aligned stud34, arranged on the stop 
47, against the carriage 13. In this case, the forwardly directed 
stud 34 is led through the opening in the front stop 45 of the 
carriage 13, the main body of the element 33 abutting against 
the front stop 45 of the carriage 13. 
0201 As already described, the carriage 13, which is dis 
placeable in the longitudinal direction of the ski on the base 
element 12, is pressed in the forward direction by the spiral 
spring 32. It thereby abuts with an offset between the middle 
region and the rear region of the clearance 29 against the 
screw thread 30 of the first adjusting screw 25 and is hindered 
from further movement in the forward direction. The rear stop 
46, formed by the rear region of the clearance 29 and the 
screw thread 30, can be easily seen. 
0202 In the cross-sectional representations of FIGS. 6a 
and 6b it can also be seen furthermore how the ram 40 is 
arranged with the spiral spring 41, the adjusting nut 42 and the 
second adjusting screw 26 in the heel holder 14. It can be seen 
here that the opening in the ram 40 passes through from the 
top almost to the bottom, whereby the spiral spring 41 
arranged in this opening abuts in a lower region of the ram 40. 
Correspondingly, the spiral spring 41 takes up a large part of 
the height of the heel holder 14. 
0203 FIG. 7 shows a frontal view of the automatic heel 
unit 11 according to the invention from the front. In this 
representation, the automatic heel unit 11 is shown in the 
downhill position. It can be seen how the two levers 15.1, 15.2 
are mounted pivotably about the axes 16.1, 16.2. It can also be 
seen that the heel holder 14 has in the region of the pins 17.1, 
17.2 notches 49.1, 49.2 laterally in the front side. These two 
notches 49.1, 49.2 make it possible for the two pins 17.1, 17.2 
to be able to reach out from the frontside of the heelholder 14, 
pointing forward from the levers 15.1, 15.2 mounted in the 
lateral notches in the heel holder 14. If the ski boot 600 (not 
shown) is arrested in the automatic heel unit 11, the two pins 
17.1, 17.2 have been pivoted inward as far as the inner rim of 
the notches 49.1, 49.2. In the representation shown, however, 
the automatic heel unit 11 is just in the releasing phase of a 
safety release in the forward direction. Correspondingly, the 
two pins 17.1, 17.2, and consequently the levers 15.1, 15.2. 
have been pivoted apart. This can be seen from the fact that the 
pins 17.1, 17.2 are not in contact with the inner rim of the 
notches 49.1, 49.2 but pivoted slightly outward. 
0204 FIGS. 8a and 8b show two further cross sections of 
the automatic heel unit 11 according to the invention. FIG. 8a 
shows a vertically aligned longitudinal cross section, which 
has been displaced to one side from the center of the auto 
matic heel unit 11, as seen in the transverse direction of the 
ski, and extends through one of the two levers 15.2. As a 
result, of this lever 15.2, the forwardly pointing pin 17.2 and 
the rearwardly pointing offset 39.2 can be seen. In FIG. 8b, on 
the other hand, a cross section in the transverse direction of 
the ski is represented. This cross section extends through the 
ram 40 arranged in the heel holder 14 and through the two 
offsets 39.1, 39.2. As a result, it can be seen that the ram 40 has 
on its underside two laterally beveled edges 55.1, 55.2, which 
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run laterally outward in the upward direction as seen from a 
center of the ski. With these edges 55.1, 55.2, the ram 40 
presses onto the supports 39.1, 39.2 of the two levers 15.1, 
15.2 downward from above. The bevels of the edges 55.1, 
55.2 and of the offsets 39.1, 39.2 have the effect that the lower 
regions of the levers 15.1, 15.2 are pressed apart. Since the 
two levers 15.1, 15.2 are each mounted in their middle piv 
otably about the axes 16.1, 16.2 aligned in the longitudinal 
axis of the ski, as a result the pins 17.1, 17.2 arranged at the 
upper end of the levers 15.1, 15.2 are pressed toward one 
another. On account of this way in which the levers 15.1, 15.2 
are mounted, the offsets 39.1, 39.2 are pressed toward one 
another when there is a safety release in the forward direction, 
because the two pins 17.1, 17.2 are pressed apart. The bevel of 
the offsets 39.1, 39.2 and of the edges 55.1, 55.2 of the ram 40 
has the effect that the ram 40 is pressed in the upward direc 
tion against the downwardly acting spring force by the press 
ing together of the two offsets 39.1, 39.2. 
0205 FIGS. 9a, 9b, 9c, 9d and 9e each show a cross 
section through an automatic heel unit 11 according to the 
invention and a ski boot 600, which is held in a ski-touring 
binding comprising the automatic heel unit 11 and an auto 
matic front unit (not shown). The cross sections respectively 
extend in a vertical plane in the longitudinal direction of the 
ski. 

0206. In FIG. 9a, the automatic heel unit 11 is in the 
downhill position. The adjusting lever 18 is pointing Substan 
tially horizontally rearward in the longitudinal direction of 
the ski and the carriage 13 has been pushed into its forward 
position with respect to the base element 12. The heel 601 of 
the ski boot 600 has been lowered almost as far as the Sup 
porting element 23 and is arrested by the two pins 17.1, 17.2. 
The distance between the supporting element 23 and the sole 
of the ski boot 600 depends on the ski boot 600 and may vary. 
In FIG.9a, this distance cannot be seen, since the skiboot 600 
has a maximum possible height between the clearances in the 
heel 601 and the sole. The sole of the ski boot 600 keeps the 
ski brake 21 in the rest position by keeping the tread spur 24 
pressed in the downward direction. The heel holder 14 adjoins 
the heel 601 of the ski boot 600 from the rear, just flush with 
it 

0207. In FIG.9b, the automatic heel unit 11 is likewise in 
the downhill position and the adjusting lever 18 is likewise 
pointing Substantially horizontally rearward in the longitudi 
nal direction of the ski. By contrast with the representation in 
FIG. 9a, however, here the carriage 13 has been moved in the 
rearward direction all the way along the dynamic region. 
Correspondingly, the counterpart 48 of the tread spur 24 
engages the hook 44 of the metal plate 20. As can be seen from 
the figure, the heel holder 14 has been moved so far in the 
rearward direction that the pins 17.2 have come out from the 
heel 601 of the ski boot 600. This does not correspond to an 
actual position of the automatic heel unit 11. However, the 
figure illustrates how far the carriage 13 can be moved along 
the dynamic region in the rearward direction. Correspond 
ingly, the figure illustrates that the ski 500 can be flexed 
upward very far at both ends (not shown here), the carriage 13 
being able to compensate for the resultant change in distance 
between the automatic front unit and the heel holder 14 by 
movement along the dynamic region. However, the heel 
holder 14 can thereby always remain in contact with the heel 
601 of the ski boot 600. 

0208. In FIG.9c, the automatic heel unit 11 is in the first 
climbing position. The adjusting lever 18 is correspondingly 
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pointing obliquely upward in the rearward direction and the 
carriage 13 has been pushed into its rearward position with 
respect to the base element 12. Correspondingly, the counter 
part 48 of the tread spur 24 engages the hook 44 of the metal 
plate 20, whereby the ski brake 21 is kept in the rest position 
even when the heel 601 of the ski boot 600 is not pressing the 
tread spur 24 in the downward direction. Moreover, as a 
result, the pins 17.2 have come out from the heel 601 of the ski 
boot 600. The heel 601 of the ski boot 600 can consequently 
be lifted off from the heel holder 11 in the upward direction. 
In the representation in FIG.9c, however, the heel 601 of the 
ski boot 600 is shown lowered onto the supporting element 
23. 

0209. In FIG. 9d, the automatic heel unit 11 is in the 
second climbing position. The adjusting lever 18 is corre 
spondingly pointing slightly further in the forward direction. 
As a result, the first offset 27 of the adjusting lever 18 has been 
pivoted into the path of movement of the heel 601 of the ski 
boot 600. The ski boot 600 consequently can no longer be 
lowered toward the ski 500 as far as the supporting element 
23, but only as far as an angle. As already in the first climbing 
position, the carriage 13 has been pushed into its rearward 
position with respect to the base element 12. Correspond 
ingly, the counterpart 48 of the tread spur 24 likewise engages 
the hook 44 of the metal plate 20. As a result, the ski brake 21 
is kept in the rest position even when the heel 601 of the ski 
boot 600 is not pressing the tread spur 24 in the downward 
direction. 

0210. In FIG.9e, the automatic heel unit 11 is in the third 
climbing position. The adjusting lever 18 is correspondingly 
pointing obliquely upward in the forward direction. As a 
result, the second offset 28 of the adjusting lever 18 has been 
pivoted into the path of movement of the heel 601 of the ski 
boot 600. The ski boot 600 consequently can no longer be 
lowered toward the ski 500 as far as the first offset 27, but only 
as far as a greater angle than in the second climbing position. 
As already in the first and second climbing positions, the 
carriage 13 has been pushed into its rearward position with 
respect to the base element 12. Correspondingly, the counter 
part 48 of the tread spur 24 likewise engages the hook 44 of 
the metal plate 20. As a result, the ski brake 21 is kept in the 
rest position even when the heel 601 of the ski boot 600 is not 
pressing the tread spur 24 in the downward direction. 
0211. As already in FIGS. 9a, 9b, 9c. 9d and 9e, FIGS. 
10a, 10b, 10c and 10d each show a cross section through an 
automatic heel unit 11 according to the invention and a ski 
boot 600, which is held in a ski-touring binding comprising 
the automatic heel unit 11 and an automatic front unit (not 
shown). The cross sections shown in FIGS. 10a, 10b, 10c and 
10d likewise respectively extend in a vertical plane in the 
longitudinal direction of the ski. By contrast with the cross 
sections shown in FIGS. 9a, 9b, 9c, 9d and 9e, however, the 
cross sections shown here respectively extend laterally offset 
from the center of the automatic heel unit 11. As a result, they 
respectively extend through a pin 17.2 of a lever 15.2. 
0212 FIGS. 10a, 10b, 10c and 10d illustrate how the car 
riage 13 can be displaced with respect to the base element 12 
in the rearward direction by the adjusting lever 18 when the 
automatic heel unit 11 is transferred from the downhill posi 
tion into one of the three climbing positions. For this purpose, 
the two arms of the adjusting lever 18 each have on their inner 
side a lobe 56, which has three channels. In the downhill 
position, these lobes 56 rest flat on a counterpart 57 of the 
carriage 13, or the carriage 13 is pressed with this counterpart 
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57 from the rear in the forward direction against the lobes 56 
(FIG. 10a). When the automatic heel unit 11 is brought into 
one of the three climbing positions, the adjusting lever 18 is 
pivoted forward in the upward direction. As a result, the lobes 
56, which are arranged on the adjusting lever 18 below the 
axis 19 of the adjusting lever 18, are pivoted in the rearward 
direction. Correspondingly, the carriage is pressed in the rear 
ward direction against the spring force of the spiral spring 32. 
In order that the adjusting lever 18 remains arrested in differ 
ent positions in the three climbing positions, the lobes 57 each 
have three channels lying one behind the other. These chan 
nels can engage in a front corner of the counterpart 57 of the 
carriage 13. As a result, in the various climbing positions, the 
carriage 13 is respectively kept in the rearward position and 
the adjusting lever 18 is positioned in a way corresponding to 
the climbing position. As soon as the adjusting lever 18 is 
again pivoted flat in the rearward direction, the lobes 56 are 
drawn away from the counterpart 57 of the carriage 13 in the 
forward direction and the carriage 13 can be moved again in 
the forward direction by the spiral spring 32. 
0213 FIG. 11 shows an oblique view of a further auto 
matic heel unit 1 according to the invention for a ski-touring 
binding. The automatic heel unit 1 is shown mounted on a 
surface 501 of a ski 500. To preserve the overview, however, 
not the entire ski 500 is shown, but only a rectangular, board 
like detail of the ski 500 in the region of the automatic heel 
unit 1. The orientation of the automatic heel unit 1 is defined 
by how it is mounted on the ski 500. Thus, the automatic heel 
unit 1 is mounted on the surface 501 of the ski 500. Since this 
surface 501 is aligned in the upward direction, upward and 
downward are also defined for the automatic heel unit 1. 
Because the automatic heel unit 1 is part of a ski binding and 
can hold a heel 601 of a ski boot 600 (not shown here), the 
designations front and rear are also defined in the case of the 
automatic heel unit 1. They respectively mean in the direction 
of the ski tip and in the direction of the end of the ski 500. 
0214. The additional representation of the ski 500 makes 
the structure and operating mode of the automatic heel unit 1 
easier to understand. Thus, the automatic heel unit 1 is 
mounted with a base part 2 on the surface 501 of the ski 500. 
This base part 2 comprises a baseplate 3 and an intermediate 
piece 4. The baseplate 3 has an elongated, plate-like, Substan 
tially rectangular form. It is mounted on the surface 501 of the 
ski500 such that it is aligned with its longitudinal axis parallel 
to a longitudinal axis of the ski 500. In this case, a first main 
area 100.1 of the baseplate 3 is facing downward and a second 
main area 100.2 is facing upward. The first main area 100.1 
thereby forms a mounting area, with which the base part 2 is 
mounted on the ski 500. On the second main area 100.2, the 
intermediate piece 4 is mounted resiliently in the longitudinal 
direction. The mechanism of this resilient mounting and the 
interaction of the baseplate 3 with the intermediate piece 4 are 
shown in detail in FIGS. 13 to 17. In FIG. 11 it can be seen that 
the intermediate piece 4 has two upwardly and slightly rear 
wardly directed arms 120.1, 120.2. These arms 120.1, 120.2 
are arranged at a distance from one another Such that they are 
parallel in the longitudinal direction of the ski and symmetri 
cal with respect to a central vertical plane and form between 
them a central gap, in which a catch 10 is located. The arms 
120.1, 120.2 are located above a region of the baseplate 3 that 
is largely central in the longitudinal direction. 
0215. Along both longitudinal edges of the baseplate 3, 
guide rails 102.1, 102.2 run in an upper region of the baseplate 
3 (one of these guide rails 102.1 is concealed by further parts 
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of the automatic heel unit 1 and is shown in FIG. 13). They 
face outward in a plane aligned parallel to the second main 
area 100.2. That is to say that they are aligned sideways from 
the ski. On the guide rails 102.1, 102.2 of the baseplate 3, a 
carriage 5 is mounted displaceably in the longitudinal direc 
tion. For this purpose, on its longitudinal edges the carriage 5 
has guide grooves, with which it reaches around the guide 
rails 102.1, 102.2 on both sides of the baseplate 3. 
0216. In a front end region, the carriage 5 has on each side 
a side plate 110.1, 110.2. In FIG. 11, the carriage 5 is arranged 
in relation to the intermediate piece 4 in Such a way that the 
two side plates 110.1, 110.2 enclose the two upwardly and 
slightly rearwardly directed arms 120.1, 120.2 of the inter 
mediate piece 4 on both sides symmetrically with respect to a 
central vertical plane of the ski. The carriage 5 is coupled to 
the intermediate piece 4 by means of an adjusting lever 6, as 
described in detail further below. 

0217. The adjusting lever 6 is formed in a substantially 
horseshoe-shaped manner. At free ends of both its arms, it has 
stub axles 130.1, 130.2 that are inwardly directed, i.e. facing 
the other arm respectively (the stub axles are only shown in 
FIG. 13). These stub axles 130.1, 130.2 engage laterally in 
corresponding clearances 135.1, 135.2 in the outer sides of 
the two side plates 110.1, 110.2 at the frontend of the carriage 
5. As a result, the stub axles 130.1, 130.2 interact together 
with the clearances 135.1, 135.2 of the carriage 5 as a first 
bearing 50 of the adjusting lever 6. A straight line leading 
through both stub axles 130.1, 130.2 defines a first geometri 
cal axis of rotation 51, about which the adjusting lever 6 is 
mounted rotatably on the first bearing 50. Mounted on the 
carriage 5, this first geometrical axis of rotation 51 is aligned 
parallel to the surface 501 of the ski 500 and transversely to 
the longitudinal direction of the ski 500. In this case, the 
adjusting lever 6 can be righted about the first geometrical 
axis of rotation 51 or lowered in the rearward direction, for 
example onto the surface 501 of the ski 500, into a position 
largely parallel to the ski. Independently of the exact position 
of the adjusting lever 6, the first geometrical axis of rotation 
51 lies here in front of a connection 133, in which the two 
arms of the adjusting lever 6 go over into one another in the 
manner of a horseshoe. 

0218. The adjusting lever 6 has in each of both arms an 
aperture 131.1, 131.2 in the transverse direction, formed as a 
slot. These slots 131.1, 131.2 are formed on the adjusting 
lever 6 slightly at a distance from the stub axles 130.1, 130.2 
in the direction of the connection 133 between the two arms 
and are arranged such that they are in line with one another 
with respect to a direction parallel to the first axis of rotation 
51. The slots 131.1, 131.2 thereby run largely parallel to an 
alignment of the two arms of the adjusting lever 6, are there 
fore aligned largely radially with respect to the first axis of 
rotation 51. An axle bolt 7 with a circular cross section is led 
through the two slots 131.1, 131.2. In this case, the length of 
the axle bolt 7 is chosen such that the axle bolt 7 connects the 
two slots 131.1,131.2, but does not reach out laterally beyond 
outer sides of the two arms. In the inner sides of the arms of 
the adjusting lever 6 there are at both slots 131.1,131.2 spring 
elements 132.1, 132.2 formed as leg springs (only shown in 
FIG. 13). The spring elements 132.1 and 132.2 act with a 
spring force on the axle bolt 7 in the slots 131.1 and 131.2 in 
the direction of the first axis of rotation 51. The position of the 
slots 131.1,131.2 on the arms is chosen such that the axle bolt 
7 is also pressed by the spring force against the two side plates 
110.1, 110.2 of the carriage 5. This has the effect that, when 
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the adjusting lever 6 is turned about the first geometrical axis 
of rotation 51, the axle bolt 7 slides over an upwardly directed 
region of the two side plates 110.1, 110.2 under the pressure 
to which it is subjected. For this purpose, the upwardly 
directed region of the two side plates 110.1, 110.2 substan 
tially follows a circle that is concentric with the first geometri 
cal axis of rotation 51. 

0219. The two side plates 110.1, 110.2 each have three 
transverse recesses 136.1, 136.2, 136.3, 136.4, 136.5, 136.6, 
which are aligned parallel to the first axis of rotation 51 and in 
which the axle bolt 7 can engage on account of the spring 
force acting on it. This has the effect of defining altogether 
three pivoted positions, in which the adjusting lever 6 is 
righted (release positions). Adapted to the release positions, 
the adjusting lever 6 has on each of both arms three offsets 
134.1, 134.3, 134.5 and 134.2, 134.4, 134.6, which are 
arranged in pairs (134.1/134.2, 134.3/134.4, 134.5/134.6) at 
the same distance from the first axis of rotation 51. These 
offsets 134.1, 134.2, 134.3, 1344, 134.5, 134.6 are arranged 
on an upwardly or, depending on the pivoted position, for 
wardly directed side of the adjusting lever 6. Depending on 
the pivoted position of the adjusting lever 6, i.e. depending on 
in which of the transverse recesses 136.1,136.2, 136.3, 136.4, 
136.5, 136.6, the axle bolt 7 is engaged, the offsets 134.1- 
134.6 are arranged in pairs largely above the first axis of 
rotation 51 or above the first bearing 50 and thereby form in 
pairs a horizontally aligned support for a heel 601 of a ski boot 
600 held in the binding and released in the heel region. More 
over, the side plates 110.1 and 11.2 have two further detent 
recesses 136.7 and 136.8, in which the axle bolt is arranged in 
the locking position of the adjusting lever 6, i.e. when it has 
been lowered completely in the rearward direction. 
0220. The axle bolt 7 not only connects the two arms of the 
adjusting lever 6 and defines the position of the adjusting 
lever 6 but is also led through apertures 121.1, 121.2 in the 
arms 120.1, 120.2 of the intermediate piece 4 that are formed 
as slots. The slots 121.1, 121.2 thereby form a slotted link in 
which the axle bolt 7 is displaceably guided as a slider and is 
supported on the intermediate piece 4. The slots 121.1, 121.2 
are described in detail on the basis of FIGS. 13 to 17. 
0221. In FIG. 11 it can be seen that, in the upper region 
along the alignment of the arms 120.1, 120.2 of the interme 
diate piece 4, the slots 121.1, 121.2 are aligned such that they 
are inclined in the upward direction, in a direction largely 
perpendicular to the ski, and slightly in the rearward direc 
tion. Together with the axle bolt 7, they form a second bearing 
52 of the adjusting lever 6, alongitudinal axis of the axle bolt 
7that is guided displaceably in the slots 121.1, 121.2 forming 
a second geometrical axis of rotation 53 of the adjusting lever 
6 

0222. The bearing 52 in this case supports the adjusting 
lever 6 on the intermediate piece of the base part 2 and allows 
a displacement of the axle bolt 7 in such a way that, when 
there is pivoting of the adjusting lever 6 mounted on the 
automatic heel unit 1 in the first bearing 50 and in the second 
bearing 52 about a geometrical pivoting axis at a given time 
that is produced by the two bearings 50 and 52, a displace 
ment of the carriage 5 takes place along the guide rails 102.1. 
102.2 of the baseplate 3 of the base part 2. 
0223 Thus, when the adjusting lever 6 is righted, the axle 
bolt 7 is displaced in the upward direction in the slots 121.1 
and 121.2. Since the axle bolt 7 is guided in the slots 121.1, 
121.2 of the intermediate piece 4, it is thereby also guided to 
some extent in the rearward direction. The force exerted by 
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the user on the adjusting lever 6 in the region of the connec 
tion 133 when it is righted, largely in the forward direction, 
has the effect that the adjusting lever 6 undergoes via the axle 
bolt 7 a normal force in the opposite direction that is applied 
by the intermediate piece 4. The fact that the adjusting lever 6 
is Supported on the intermediate piece 4 by means of this 
normal force means that the carriage 5 consequently under 
goes a force in the rearward direction by way of the adjusting 
lever 6 via the axle stubs 130.1, 130.2, arranged oppositely 
with respect to the axle bolt 7 of the connection 133, and via 
the first bearing 50. Therefore, with respect to the second axis 
of rotation 53 (at a given time) defined by the position at a 
given time of the axle bolt 7 in the slots 121.1, 121.2, the 
adjusting lever 6 forms a rocker, the one (front) arm of which 
is mounted in the first bearing 50 on the carriage 5 and the 
opposite arm of which (with connecting piece 133) forms an 
actuating arm. 
0224. When the adjusting lever 6 is lowered again in the 
rearward direction, the carriage 5 is displaced in the forward 
direction by an interaction of the base part 2 with the axle bolt 
7 and the adjusting lever 6 that proceeds in the reverse direc 
tion. On account of the four positions of the adjusting lever 6, 
four positions that differ in the longitudinal direction are 
therefore obtained for the carriage 5. However, the fact that, 
with increasing distance from the baseplate 3, the slots 121.1 
and 121.2 are inclined slightly in the rearward direction 
means that there is a smaller displacement of the carriage 5 
the more the adjusting lever 6 is righted. That is to say that a 
difference in the longitudinal positions of the carriage 5 
between a forward position and the next position toward the 
rear decreases the more the adjusting lever is righted. Conse 
quently, the first bearing 50, arranged at the front on the 
carriage 5, always remains arranged in a region below the heel 
601 of the ski boot. 

0225. On an upper side of a rear region of the carriage 5, a 
sole holder 8 is provided for fixing the heel 601 of the ski boot 
600. This sole holder 8 has at a slightly elevated position two 
forwardly and slightly downwardly directed pins 140.1, 140. 
2, lying one next to the other. These pins 140.1, 140.2 can 
engage from behind in clearances in the heel 601 of the ski 
boot 600 when said heel has been lowered completely toward 
the ski, and thereby lock these pins. 
0226. If the adjusting lever 6 is aligned in the rearward 
direction in a pivoted position parallel to the surface of the ski 
(locking position), the carriage 5 is consequently in a for 
wardmost position. In this position, the pins 140.1, 140.2 are 
in a longitudinal position at and above the second bearing 52. 
In this position, the pins 140.1, 140.2 can engage in the 
clearances in the heel 601 of the ski boot 600 when said heel 
has been lowered. Correspondingly, the heel 601 of ski boot 
600 can be fixed in this position. If the adjusting lever 6 is in 
the locking position, the automatic heel unit 1 is consequently 
in the downhill position. 
0227. As already described, if the adjusting lever 6 is 
righted about the first geometrical axis of rotation 51, the 
carriage 5 can be displaced in three stages in the rearward 
direction on account of the three pivoted positions of the 
adjusting lever 6 that are defined by the transverse recesses 
136.1, 136.2, 136.3, 136.4, 136.5, 136.6 on the side plates 
110.1, 101.2. In this case, the first position following the 
forwardmost position is already shifted to Such an extent in 
the rearward direction that the pins 140.1,140.2 can no longer 
engage in the clearances of the heel 601 of the ski boot 600 
when said heel is lowered toward the ski 500. In the two 
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further positions, the carriage 5 is shifted still further in the 
rearward direction, but only to the extent that the region of the 
carriage with the first bearing 50 is still arranged below the 
heel 601 of the ski boot. Correspondingly, these three posi 
tions of the adjusting lever 6 are referred to as release posi 
tions, in which the automatic heel unit 1 is in assigned climb 
ing positions. In the three release positions, a pair of the 
aforementioned offsets 134.1-134.6 has been pivoted above 
the first bearing 50 into the path of movement of the heel of 
the ski boot in such a way that lowering of the heel 601 of the 
ski boot 600 is limited by the offsets to the corresponding 
height above the first bearing 50. 
0228. It should be noted that the adjusting lever 6 is rep 
resented in FIG. 11 as pointing obliquely upward in the rear 
ward direction in a first of the three release positions, i.e. the 
axle bolt 7 is engaged in the rearmost transverse recesses 
136.5 at 136.6. In this position, the heel 601 of the ski boot 
600 is released and the offsets 134.1,134.2 arranged closest to 
the stub axles 130.1 and 130.2 form a support for the heel 601 
of the ski boot. By contrast, in FIG. 12 the automatic heel unit 
1 is represented in the downhill position, in which the adjust 
ing lever 6 is in the locking position and is aligned parallel to 
the surface of the ski. In this position, the heel 601 of the ski 
boot 600 can be fixed by the pins 140.1 and 140.2. 
0229. Along with the carriage 5, a ski brake 9 is fastened 
on the guide rails 102.1, 102.2 at the frontend of the baseplate 
3, in front of the carriage 5. Serving as fastening means is a 
clamp 150, which engages around the second main area 100.2 
of the baseplate 3 and the two guide rails 102.1, 102.2 in the 
transverse direction of the ski. On an upper side of this clamp 
150 there are two eyelets, which together define an axis in the 
transverse direction of the ski. Led through each of these 
eyelets is an arm 152.1, 152.2, which arms continue into 
braking members of the ski brake 9. In the mounted state, the 
two arms 152.1, 152.2 run parallel to one another at a distance 
that is slightly greater than a width of the ski 500. When the 
ski brake 9 is deactivated, as shown here in FIG. 11, these two 
arms 152.1, 152.2 run parallel to the ski. On the other hand, 
when the ski brake 9 is activated, they point obliquely down 
ward in the rearward direction beyond an underside of the ski 
500 on both sides of the ski 500 (see FIG. 17). Coming from 
the free ends of the two arms 152.1, 152.2 and continuing 
along the two arms 152.1, 152.2, at the point of the eyelets of 
the sheet-metal clamp 150 both arms 152.1, 152.2 are bent 
inwardly at right angles in the transverse direction of the ski, 
parallel to the second main area 100.2 of the baseplate 3. They 
run toward one another and are led from outer sides through 
the eyelets of the sheet-metal clamp 150. This portion of the 
arms 152.1, 152.2 thereby forms an axis of rotation of the ski 
brake 9. On inner sides of the eyelets, the two arms 152.1, 
152.2 are in turn bent at right angles, so that they run parallel 
to their free ends, but away from them. After a short region 
running in this direction, they are in turn bent at right angles, 
toward one another. In this region, the two arms 152.1, 152.2 
are rotatably mounted on an underside of a foot plate 151. 
This foot plate 151 is additionally connected to the interme 
diate piece 4 by a righting bracket 153, formed as a wire 
bracket. For this purpose, the righting bracket 153 is mounted 
on the underside of the footplate 151 about an axis of rotation 
lying parallel to the axis of rotation of the ski brake 9. 
0230. The wire bracket 153 is connected to the front region 
of the intermediate piece 4 by its two arms running parallel to 
one another. For this purpose, the arms run almost parallel to 
the arms 152.1, 152.2 of the ski brake 9 in the rearward 
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direction and slightly in the downward direction, and are 
mounted by free ends, which point inwardly, i.e. run toward 
one another, from outer sides in obliquely forwardly and 
upwardly aligned elongated clearances 129.1 (and 129.2, not 
shown) of the intermediate piece 4 (see FIG. 13 in this 
respect). The free ends of the righting bracket 153 are angled 
away inwardly at an angle of less than 90 degrees. The angled 
away free ends are arranged in the clearances 129.1 according 
to the alignment thereof. The alignment of the clearances 
129.1 and 129.2 corresponds to the position of the righting 
bracket 153 in the activated position of the ski brake 9 when 
the foot plate 151 has been lifted off from the ski. For the 
deactivation of the ski brake 9, i.e. when it is brought into the 
rest position, the foot plate 151 is pressed in the downward 
direction, whereby the arms 152.1, 152.2 are turned into an 
alignment largely parallel to the ski and are Swung in toward 
the automatic heel unit in a known way. This takes place for 
example when stepping into the binding, when a ski boot is 
lowered onto the foot plate 151. The free ends of the righting 
bracket 153 are thereby fixed in their alignment in the clear 
ances 129.1 and 129.2 on the intermediate piece, whereby a 
torsion is obtained in the wire of the righting bracket 153. This 
torsion acts counter to the lowering of the foot plate 151 and 
thereby produces a righting force of the ski brake 9. 
0231. If no external force is acting on the foot plate 151 
and the latter is also not locked, the foot plate 151 is pressed 
in the upward direction by the spring force acting on the wire 
bracket 153, whereby the braking members are pivoted out in 
the downward direction and the ski brake 9 is thus activated. 

0232. On account of the short lever arms at the free ends of 
the righting bracket 153, great loads on the intermediate piece 
must be expected in the region of the clearances 129.1 and 
129.2. The clearances 129.1 and 129.2 are therefore respec 
tively provided with a bearing bush 122.1 and 122.2, which 
bushes are for example made of metal and prevent wear from 
occurring at the clearances 129.1 and 129.2. 
0233. As already in FIG. 11, FIG. 12 shows an oblique 
view of the automatic heel unit 1, which is mounted on the ski 
500. The automatic heel unit 1 is shown from the same per 
spective in both figures. FIG. 12 shows the automatic heel unit 
in the downhill position, the sole holder 8 being represented 
without a housing 142 (the housing 142 is described on the 
basis of FIG. 13). The housing 142 has not been represented 
in FIG. 12 in order to show a first triggering mechanism 60 of 
the sole holder 8 that makes possible a forward safety release 
of the ski boot 600 held in the binding and fixed in the heel 
region. 
0234. In the event of a safety release in the forward direc 

tion, the heel 601 of the ski boot 600 is released from the 
fixing by the automatic heel unit 1 in a movement in the 
upward or forward direction when a predetermined triggering 
force is overcome. The two pins 140.1, 140.2 that lie one next 
to the other and fix the ski boot 600 are forced apart sym 
metrically on account of the way in which the clearances are 
formed on the ski boot 600, whereby they release the heel of 
the boot 601. For this purpose, the clearances of the ski boot 
600 have detent notches which are directed toward a center of 
the boot and in which the pins 140.1, 140.2 are engaged when 
the ski boot 600 is fixed in the binding. When there is a 
sufficiently great force upward/forward on the ski boot, the 
pins are forced out of the detent notches. As a result of the 
force effect, the heel 601 is moved in the upward direction, the 
pins 140.1, 140.2 being able to slide out through downwardly 
open channels of the clearances and thus release the heel of 
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the boot 601. Such ski boots are sufficiently well known, and 
are therefore not described in detail at this point. 
0235. The required triggering force that is needed for such 
a safety release is determined by the torque with which the 
two pins 140.1, 140.2 are kept in their rest position. How this 
torque comes about is described on the basis of the mechanics 
of the triggering mechanism 60 in the following paragraph. 
0236. The two pins 140.1, 140.2 are each mounted pivot 
ably about a vertical axis of rotation in the front region of the 
sole holder 8, the axes of rotation running through anchoring 
elements 143.1, 143.2 of the pins 140.1, 14.0.2. These two 
axes of rotation are formed by two studs 141.1, 141.2, which 
are held above and below the anchoring elements 143.1, 
143.2 by the housing 142 (not shown here) of the sole holder 
8. The anchoring elements 143.1, 143.2 are cylindrically 
formed in the direction of the studs 141.1, 141.2 and have in 
a plane parallel to the ski a sharkfin-like cross section. The 
curved front edges of the sharkfin forms are thereby made to 
face one another in the plane parallel to the ski. This increases 
a distance between the two anchoring elements 143.1, 143.2 
taken from the studs 141.1, 141.2 in the rearward direction. 
0237. A thrust piece 145, formed as a wedge, is pressed in 
the forward direction into this intermediate space between the 
two anchoring elements 143.1, 143.2 from the rear by a spiral 
spring 144 Supported on the rear periphery of the housing 
142. The thrust piece 145 consequently forces the anchoring 
elements 143.1 and 143.2 apart, whereby the pins arranged 
oppositely with respect to the studs are forced toward one 
another into their rest position. So if the two pins 140.1,140.2 
are pressed apart in the event of a safety release of the first 
triggering mechanism 60, the two anchoring elements 143.1, 
143.2 behind the studs 141.1, 141.2 are pressed toward one 
another. On account of the form of the anchoring elements 
143.1, 143.2, the anchoring elements slide on the thrust piece 
145 and displace the latter in the rearward direction, the spiral 
spring 144 being compressed. Correspondingly, the torque 
with which the two pins 140.1, 140.2 are kept in their rest 
position is produced by the force of the spiral spring 144. A 
prestressing of the spiral spring 144 can be set by means of an 
adjusting screw 149.1 mounted on the housing 142, so that the 
triggering force can be adapted to a user (see FIG. 13 below). 
0238 FIG. 13 shows an exploded representation of the 
automatic heel unit 1. By analogy with FIGS. 11 and 12, 
designations for upper, lower, rear, front and in the longitu 
dinal direction still relate to a ski 500 (not represented in FIG. 
13) provided with the automatic heel unit 1. Parts already 
described in FIGS. 11 and 12, such as the baseplate 3 and the 
intermediate piece 4, which form the base part 2, the carriage 
5, the adjusting lever 6, the axle bolt 7, the sole holder 8 and 
the ski brake 9, can be seen completely. 
0239. As can be seen from FIG. 13, the baseplate 3 has 
four mounting openings 101.1, 101.2, 101.3, 101.4, which 
reach right through from its first main area 100.1 to its upper, 
second main area 100.2. These mounting openings 101.1, 
101.2, 101.3, 101.4 are distributed over the main areas 100.1, 
100.2 of the baseplate 3. One of the openings 101.1, 101.2, 
101.3, 101.4 is respectively located on both sides in a front 
region and in a rear region of the baseplate 3. For mounting, 
a screw (not shown) is led through each of the openings 101.1, 
101.2, 101.3, 101.4 and is screwed to the ski 500 (not shown 
here). In order to be able to countersink the screw heads in the 
baseplate 3, there are clearances in the second, upper main 
area 100.2 of the baseplate 3 at a rim of these openings 101.1, 
101.2, 101.3, 101.4. 
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0240. In the middle of the second main area 100.2 of the 
baseplate 3 there is also a clearance 103, which runs in the 
longitudinal direction of the baseplate 3 over the entire base 
plate 3. This clearance 103 has a semicircular cross section, 
the rounding facing downward. In the front half of the base 
plate 3, the clearance 103 is largely smooth on the inside. In 
the rear half, the clearance 103 has a threaded structure 104. 
This threaded structure 104 is aligned parallel to the longitu 
dinal direction of the baseplate 3 and can receive a screw 
thread with a diameter corresponding to the diameter of the 
semicircular cross section of the clearance 103. The functions 
of this clearance 103 comprise on the one hand that of pro 
viding guidance for a longitudinal displacement of the inter 
mediate piece 4 on the baseplate 3 and on the other hand, as 
described further below, that of supporting the intermediate 
piece 4 on the baseplate 3. 
0241 The intermediate piece 4 has an elongated form. Its 
underside is formed such that it is substantially flat and has a 
rectangular clearance that is aligned in the longitudinal direc 
tion and is enclosed by the intermediate piece 4 in a frame 
like manner. In a front periphery and in a rear periphery of this 
frame there are clearances 128.1, 128.2 on the underside. 
These clearances 128.1, 128.2 are aligned in the longitudinal 
direction and lead in the longitudinal direction through the 
entire front periphery and rear periphery, respectively. They 
have a semicircular cross section, the rounding of which is 
aligned upward. The front one of these clearances 128.1 is 
closed off in a downward direction by a semicircular strip to 
form a circular opening 123. With this strip, the intermediate 
piece 4 is guided in the longitudinal direction on the baseplate 
3 in the smooth portion of the clearance 103. 
0242. In this case, a pushrod 124, which has a long shank 
with a circular cross section, is guided in the opening 123 
while aligned in the longitudinal direction. In a rear region, 
the pushrod 124 has a screw thread 125, which can interact 
with the threaded structure 104 of the clearance 103 of the 
baseplate 3. In an end region at the rear end of the pushrod 
124, the pushrod 124 has a Smooth region and is guided in the 
clearance 128.2 of the rear periphery of the rectangular clear 
ance of the underside of the intermediate piece 4. In its rear 
end face, the pushrod 124 has a notch, at which it can be 
turned, for example with a screwdriver, in such a way that the 
pushrod 124 can be screwed in the forward and rearward 
directions in the threaded structure 104 of the clearance 103 
of the baseplate 3. The pushrod 124 consequently forms a 
spindle drive that is resiliently supported on the intermediate 
piece 4 and by means of which a longitudinal position of the 
intermediate piece 4 with respect to the baseplate 3 can be set. 
0243 Between the opening 123 in the front periphery of 
the rectangular clearance of the underside of the intermediate 
piece 4 and a front end of the screw thread 125 of the pushrod 
124, a spiral spring 126 that can be compressively loaded is 
led around the shank of the pushrod 124. The spiral spring 126 
brings about a forwardly directed spring force on the inter 
mediate piece 4 when the intermediate piece 4 is pressed in 
the rearward direction with respect to the baseplate 3. This 
resilient mounting of the intermediate piece 4 with respect to 
the baseplate 3 makes it possible to maintain a constant dis 
tance from the sole holder 8 to a front jaw (not shown), if for 
example the ski 500 is flexed under loading. 
0244. At the front end of the rectangular frame of the base 
of the intermediate piece 4, clearances in which the wire 
bracket 153 of the ski brake 9 is mounted are provided on both 
sides in the lower region. By contrast with FIG. 11, also 
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shown here are the two spring elements 122.1, 122.2, which 
bring about a righting force on the wire bracket 153 and 
thereby produce a force for activating the ski brake 9. Also 
shown here is a plug 154, which is fitted from below onto the 
underside of the foot plate 151 and thereby mounts the wire 
bracket 153 rotatably between itself and the foot plate 151. 
0245. On the rectangular frame of the base of the interme 
diate piece 4 there is in the front half a formed-on support. 
Toward the middle of the intermediate piece 4, on this support 
there are the two arms 120.1, 120.2, which have already been 
described in FIG. 11. By contrast with FIG. 11, here the form 
of the two slots 121.1, 121.2 of the arms 120.1, 120.2 can be 
seen as a whole. This form is Substantially a slightly rear 
wardly inclined L shape. The longer arm of the L shape points 
in the upward direction and is at the same time slightly 
inclined in the rearward direction. The shorter arm of the L 
shape is arranged in the lower region of the slots 121.1, 121.2 
and extends from the connection to the longer arm in the 
rearward direction and slightly in the downward direction. 
The shorter arm provides the axle bolt 7 with a latching 
position, in which the axle bolt 7 is engaged when the adjust 
ing lever 6 is in the locking position (also see in this respect 
FIG. 14). 
0246. In the front periphery of the support of the interme 
diate piece 4 there is an opening 127 in the upper region. This 
opening 127 is aligned in the longitudinal direction and has a 
horizontal, rectangular cross section. Through this opening 
127, the catch 10 of an actuating mechanism of the automatic 
heel unit 1 is displaceably guided in the longitudinal direc 
tion. In the representations of the figures, the catch 10 is 
formed from a sheet-metal Strip. Its forwardly pointing end is 
flat, i.e. aligned parallel to the ski in the longitudinal direction 
and guided in the opening 127. In the rearward direction, the 
sheet-metal Strip is bent upward, so that it points upward in 
the rearward directionatan angle of 45°. At the rear end of the 
catch 10, the sheet-metal strip is bent in the form of a hairpin, 
so that the free end of the sheet-metal strip points downward 
in the forward direction at an angle of 45° and forms a down 
wardly open loop 119. 
0247 This loop 119 has a diameter in which the axle bolt 
7 guided in the transverse direction is accommodated. The 
loop 119 is thereby arranged with respect to the slots 121.1, 
121.2 in such a way that the axle bolt 7 guided in the slots 
121.1, 121.2 can engage in the loop 119 from below when it 
is displaced in the upward direction from a lowermost posi 
tion. The loop 119 is in this case inclined to a greater extent in 
the rearward direction than the longer arms of the slots 121.1, 
121.2. As a result, when the adjusting lever 6 is turned in the 
upward direction and the axle bolt 7 is thereby displaced in 
the upward direction in the slots 121.1, 121.2, the catch 10 is 
pushed in the forward direction in the opening 127 in the 
intermediate piece 4. When the adjusting lever 7 is turned in 
the downward direction, the catch 10 is pushed oppositely in 
the rearward direction (also see FIGS. 14 to 17), until it is in 
the rearmost position and the axle bolt 7 emerges from the 
loop 119 in the downward direction. 
0248. The carriage 5 with the two side plates 110.1, 110.2 
can be seen well from the exploded representation shown in 
FIG. 13. Thus, the four indentations in the upwardly directed 
regions of the two side plates 110.1, 110.2 can be seen. 
Furthermore, the lateral clearance for the corresponding stub 
axle 130.2 of the adjusting lever 6 can be seen here in the side 
plate 110.2 facing the viewer. The clearances of the two side 
plates 110.1, 110.2 are in this case downwardly open, so that 
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during the assembly of the automatic heel unit the stub axles 
130.1 and 130.2 can be introduced into the clearances from 
below. Together with the two stub axles 130.1, 130.2, the 
clearances of the carriage 5 form the already described first 
bearing 50. 
0249. The structure of the sole holder 8 can also be seen 
from the exploded representation shown in FIG. 13. On the 
rear region of the carriage 5there is a circular-cylindrical base 
111, which is aligned perpendicularly to the ski, is fixedly 
connected to the carriage 5 and the rear side of which is 
flattened in the transverse direction of the ski. The housing 
142 of the sole holder 8 has been fitted on this base 111 with 
a bearing sleeve 111.1 such that it can be turned about an axis 
perpendicular to the ski. 
0250 On account of the rotatable mounting, the sole 
holder 8 can be pivoted out to the side for a sideways safety 
release. The control of Such a release is maintained by a 
second triggering mechanism 61. This second triggering 
mechanism 61 comprises a cylindrical thrust piece 146. 
which is aligned in the longitudinal direction and is pressed 
from the rear against the flattened rear side of the base 111 by 
two spiral springs 147.1, 147.2 guided one in the other. 
Largely by analogy with the spiral spring 144 of the first 
triggering mechanism 60, the spiral springs 147.1, 147.2 
aligned in the longitudinal direction are in this case Supported 
on the housing 142 of the sole holder 8. Here in FIG. 13, the 
structure of this Support can be seen: the spiral springs 144 as 
well as 147.1 and 147.2 are supported on screw nuts 148.1 and 
148.2, respectively. These nuts are screwed on adjusting 
screws 149.1, 149.2, which have been introduced into the 
spiral springs 144, 147.1, 147.2 from the rear and the heads of 
which are supported on the rear wall of the housing 142 of the 
sole holder 8. Since the screw nuts 148.1, 148.2 are hindered 
from a turning movement by the housing 8, they are displace 
able in the longitudinal direction by turning the adjusting 
screws 149.1, 149.2. 
0251 FIG. 14 shows a central cross section in the longi 
tudinal direction of the automatic heel unit 1. In this repre 
sentation, the adjusting lever 6 is in the locking position. In 
this position of the adjusting lever 6, a heel 601 of a ski boot 
600 can be fixed by the sole holder 8. This is illustrated by the 
schematic representation of the ski boot 600, in the heel 601 
of which the pins 140.1 and 140.2 of the sole holder 8 engage. 
It can also be seen from the schematic representation of the 
ski boot 600 that, in this position of the adjusting lever 6, the 
ski brake 9 is deactivated by pressure on the foot plate 151 
from above from the sole of the ski boot 600, i.e. is in the rest 
position. 
0252. The interaction of some of the parts described above 

is illustrated in FIG. 14. Thus, the resilient coupling of the 
intermediate part 4 to the baseplate 3, which is achieved by 
means of the pushrod 124 and the spiral spring 126, can be 
seen here. The second triggering mechanism 61, which 
extends from the base 111 on the rear region of the carriage 5, 
can also be seen. It can also be seen that the base 111 is only 
flattened in a certain region of the rear circumferential Sur 
face, corresponding to the dimensioning of the thrust piece 
146. In a region above the flattened portion, the base 111 
again has a circular cross section for improved mounting of 
the sole holder 8. 

0253) It can also be seen that the thrust piece 146 has a 
rearwardly open hollow space, so that the two spiral springs 
147.1, 147.2 are guided in this hollow space up to a front 
covering of the thrust piece 146, at which they are supported 
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on the thrust piece. Moreover, the mounting of the adjusting 
screw 149.2 of the second triggering mechanism 61 in the 
housing 142 of the sole holder 8 can be seen here. This 
mounting is configured in Such away that the adjusting screw 
149.2 is accessible from the rear to a user and can be turned, 
whereby the screw nut 148.2 can be displaced in the longitu 
dinal direction. This allows the strength of the spring force 
acting on the base 111 to be set. In order to deflect the sole 
holder 8 sideways, the thrust piece must consequently be 
deflected in the rearward direction. Corresponding to the 
setting with the adjusting screw 149.2, a greater or lesser 
lateral torque is necessary to be able to deflect the housing 142 
of the sole holder 8 (triggering force). 
0254 Along with the second triggering mechanism 61, the 
first triggering mechanism 60 for the forward safety release 
can also be seen here. By contrast with FIGS. 12 and 13, the 
mounting of the adjusting screw 149.1 in the housing 142 of 
the sole holder 8 can likewise be seen here. This mounting is 
configured in a way corresponding to the second triggering 
mechanism 61, in such a way that the adjusting screw 149.1 
can be reached and can be turned from the rear, whereby the 
screw nut 148.1 can be displaced in the longitudinal direction. 
This allows the triggering force of the first triggering mecha 
nism 60 to be set. 

0255 As already described, in FIG. 14 the adjusting lever 
6 is in the locking position. Correspondingly, the axle bolt 7 is 
also in the lowermost position. In this case, the axle bolt 7 is 
engaged at the lower end of the slots 121.1 and 121.2 of the 
intermediate piece 4 in the shorter arm of the L shape. Cor 
respondingly, the carriage 5 is in the forwardmost position 
and the catch is in the position drawn back furthest in the 
rearward direction, the deactivated position. In this case, the 
front end of the catch 10 scarcely protrudes beyond the front 
end of the intermediate piece 4. 
0256 FIG. 15 shows a further central cross section in the 
longitudinal direction of the automatic heel unit 1. By con 
trast with FIG. 14, here the adjusting lever 6 is in the first of 
the three release positions, by analogy with FIG. 11. Corre 
spondingly, the adjusting lever 6 is righted obliquely in the 
rearward direction and the axle bolt 7 is engaged in the rear 
most transverse recesses 136.5 and 136.6. In this case, the 
lowermost offsets 134.1 and 134.2 of the adjusting lever 6 
have been pivoted into the path of movement of the heel 601 
of the ski boot as a walking step. Such that they form a Support 
for the heel 601 of the released ski boot 600 (indicated by 
dashed lines). The adjusting lever 6 is in this case formed in 
such a way that it partially encloses the heel of the ski boot 
from the rear and from the sides. In particular, the regions of 
the adjusting lever 6 in which the next-higher supports 134.3 
and 134.4 are arranged are arranged in front of a rear end of 
the ski boot sole in the longitudinal direction of the ski. 
0257. In this position of the adjusting lever 6, the axle bolt 
7 is in the upper region of the slots 121.1 and 121.2 of the 
intermediate piece 4. Correspondingly, the carriage 5 has 
been displaced in the rearward direction in comparison with 
the downhill position, whereby the automatic heel unit 1 is in 
a climbing position. The raised position of the axle bolt 7 also 
has the effect that the catch 10 has been displaced in the 
forward direction over the loop 119. The frontend of the catch 
10 then reaches beyond the front end of the intermediate piece 
4 and engages in a clearance 155 in the rear end of the lowered 
footplate 151 of the ski brake 9. The frontend of the catch 10 
thereby comes to lie against the lower periphery of the clear 
ance 155 in the foot plate 151 and hinders upward yielding 
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thereofon account of the righting force. Correspondingly, the 
ski brake 9 is locked by the catch 10 and activation of the ski 
brake 9 is prevented in spite of the released heel 601 of the ski 
boot 600. 

0258 FIG.16 shows a further central cross section in the 
longitudinal direction of the automatic heel unit 1. By con 
trast with FIGS. 14 and 15, here the adjusting lever 6 is in the 
middle of the three release positions, in which the axle bolt 7 
is engaged in the middle transverse recesses 136.3 and 136.4. 
Correspondingly, the adjusting lever 6 is positioned so 
steeply upward that the offsets 134.3 and 134.4 that are 
present on the adjusting lever midway from the axis of rota 
tion 51 form a support for the heel 601 of the released ski boot 
600. 

0259 FIG. 17 shows a further central cross section in the 
longitudinal direction of the automatic heel unit 1. As already 
in FIG. 14, here the adjusting lever 6 is in the locking position. 
As a difference from FIG. 14, there is no heel 601 of the ski 
bootlocked at the automatic heel unit. Correspondingly, the 
ski brake 9 has been activated and the foot plate 151 has been 
raised in the upward direction, while the free ends of the arms 
152.1 and 152.2, acting as braking members, project down 
ward beyond an underside of the ski500. In the representation 
of FIG. 17, the ski brake 9 is in a transitional position between 
the rest position and the activated position. If the ski brake 9 
is completely in the activated position, the foot plate 151 is 
raised up further away from the ski 500 and the braking 
members 152.1 and 152.2 project downward beyond the ski 
500 at a steeper angle. 
0260 FIG. 18 shows an alternative configuration of a 
catch 210 as an actuating element of an actuating mechanism 
of the automatic heel unit 1 in an activated position. For a 
better overview, only parts of a further embodiment of the ski 
brake 209 and of the catch 210 are represented in a sectional 
view in the longitudinal direction. The other parts of the 
automatic heel unit 1 correspond to the parts of FIGS. 11 to 17 
with the minor modifications described below. 

0261. In the configuration of FIG. 18, the catch 210 is 
preferably formed as a plastic part that is mounted displace 
ably in the longitudinal direction on the intermediate piece 4. 
between the two side plates 110.1, 110.2. For this purpose, the 
catch 210 has on an underside a profile rail 211, such as for 
example a dovetailed strip or a T-shaped profile rail, which 
engages in a corresponding groove on the intermediate piece 
(not represented in FIG. 18). The catch 210 is in this case 
Subjected to a spring force in the forward direction by a spring 
212, which is internally arranged and can be compressively 
loaded, via a support 213 on the intermediate piece 4. The 
catch 210 can consequently be deflected in the rearward 
direction with respect to the intermediate piece against the 
spring force. At a front end face, the catch 210 has a wedge 
shaped nose 210.1, which has an upper side that is down 
wardly inclined in the forward direction. 
0262 At a rear end, the catch 210 has an arm 220 protrud 
ing obliquely upward in the rearward direction by approxi 
mately 45 degrees with respect to a perpendicular to the ski 
and is passed through in the transverse direction of the ski by 
a slot 219 that is likewise aligned obliquely upward in the 
rearward direction. The slot 219 is in this case inclined to a 
greater extent in the rearward direction than the longer arms 
of the slots 121.1 and 121.2 of the slotted link on the inter 
mediate piece 4, and widens continuously toward an upper 
end. 
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0263. The axle bolt 7 guided in the slots 121.1 and 121.2 
passes through the slot 219 of the catch 210 (largely by 
analogy with the loop 119 of the catch 10 described above). 
The widening of the slot 219 toward the upper end is formed 
in such away that the catch 210 has been displaced all the way 
forward into its activated position on account of the spring 
force acting on it when the axle bolt 7 is arranged at an upper 
end of the slots 121.1 and 121.2 (i.e. when the adjusting lever 
6 has been pivoted into one of the release positions). On 
account of the widening of the slot 219 at the upper end, the 
catch 210 can yield to the spring force in the rearward direc 
tion within the limits of the widening when a force acts from 
the front to the rear. 

0264. If, on the other hand, the axle bolt 7 has been dis 
placed all the way downward in the slots 121.1 and 121.2 (not 
represented), i.e. when the adjusting lever 6 is in the locking 
position, the catch 210 is forced all the way rearward into a 
deactivated position against the spring force on account of the 
inclination of the slot 219. At a lower end, the slot 219 has a 
width that largely corresponds to the diameter of the axle bolt 
7, whereby in this position of the axle bolt 7 the catch 210 is 
fixed by said bolt. 
0265 For fastening on the baseplate 3 of the base part 2, 
the ski brake 209 of FIG. 18 has a base part 250, preferably 
made of plastic, on which both arms 252.1 and 252.2 of 
braking members of the ski brake 209 and a wire bracket 
acting as a righting bracket 253 are mounted. The arms 252.1 
and 252.2 as well as the righting bracket 253 are in this case 
connected to one another by means of a footplate 251. The ski 
brake 209 in this case largely corresponds to the ski brake 9 
described above, with the difference that the righting bracket 
253 is also mounted on the base part 250 (and not on the 
intermediate piece 4). The ski brake 209 is consequently 
formed as an independent part that can be attached to the 
baseplate 3 by means of the base part 250. In this case, the 
base part 250 has guide grooves 250.1 and 250.2 (guide 
groove 250.2 cannot be seen in the sectional representation of 
FIG. 18), which by analogy with the carriage 5 enclose the 
guide rails 102.1, 102.2 of the baseplate 3. The ski brake 209 
can consequently be attached with the base part 250 on the 
baseplate 3 Such that it is guided displaceably in the longitu 
dinal direction. On a rear end face of the base part 250, two 
rearwardly protruding holding lugs 254.1 and 254.2 are also 
formed (holding lug 254.2 cannot be seen in the sectional 
representation of FIG. 18), with which the base part 250 can 
be hooked into corresponding clearances of the intermediate 
piece 4 (not shown) from below. If a ski brake 250 is desired 
at all, this takes place before the carriage 3 and the interme 
diate piece 4 are pushed onto the guide rails 102.1 and 102.2 
of the baseplate 3 during the assembly of the automatic heel 
unit 1. This achieves the effect that the base part 250 of the ski 
brake 209 is coupled to the intermediate piece 4 fixedly with 
respect to longitudinal displacement (but such that it can be 
released again by pulling off the carriage 3 and the interme 
diate piece from the baseplate 3). Consequently, when there is 
an adjustment of the longitudinal position with respect to the 
baseplate 3, the ski brake 209 is displaced at the same time by 
means of the spindle drive 124 described above of the inter 
mediate piece 4 and consequently is at the same desired 
distance from the intermediate piece 4, and consequently also 
from the carriage 3 coupled thereto on which the sole holder 
8 is provided, in every longitudinal position of the interme 
diate piece 4. 
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0266. As a further difference from the ski brake 9, the foot 
plate 251 has on a rear end face a projection 255, which is 
beveled upwardly in the rearward direction on an underside. 
The projection 255 is in this case arranged in such a way that 
the nose of the catch 210 can be brought into engagement with 
the projection 255 when the catch 210 is in the activated 
position and the foot plate 251 is lowered. If the catch 210 is 
in the activated position represented in FIG. 18, the beveled 
underside of the projection 255 comes into contact with the 
beveled upper side of the nose 210.1 of the catch 210 during 
the lowering of the foot plate 251 and displaces the catch 210 
in the rearward direction against the spring force during the 
further lowering. If the projection 255 arrives under the catch 
210, the catch 210 snaps forward on account of the spring 
force, so that it overlaps with the projection 255. In the acti 
vated position, the catch 210 consequently provides a Snap 
locking for the foot plate 151 of the ski brake 209. The 
activated catch 210 consequently prevents the foot plate 251 
from being able to be raised again when the foot plate 251 has 
been lowered the ski brake 209 is consequently locked in a 
rest position. 
0267 For the transfer into the deactivated position, the 
catch 210 is drawn in the rearward direction in the way 
described above by means of the interaction of the axle bolt 7 
with the slot 219, whereby the catch 210 leaves the region of 
the projection 255 and, no longer overlapping with it, cannot 
interact with it. The foot plate 251 is consequently no longer 
locked and can be raised by the spring force of the righting 
bracket, whereby the ski brake 209 can go into the activated 
position if the foot plate is not otherwise blocked (for example 
by a boot held in the binding)—the ski brake 209 is conse 
quently unlocked or released. 
0268. This configuration of the catch 210 consequently 
ensures that the foot plate 251 of the ski brake 209 can be 
locked without any risk of damage to the actuating element, 
even if the catch 210 is already in the activated position, when 
the foot plate 251 is for example lowered by stepping into a 
binding. 
0269. The invention is not restricted to the first automatic 
heel unit 11 shown here and the second automatic heel unit 1 
shown here. Various modifications thereof are possible. As 
shown in FIGS. 19a and 19b, for example, an automatic heel 
unit 550 according to the invention can also be brought from 
the downhill position into the at least one climbing position 
by the heel holder 552 being turned about a substantially 
vertical axis, in order that the holding means 553.1,553.2 can 
no longer interact with the heel of the ski boot. For this 
purpose, the automatic heel unit 550 may be formed for 
example as described in EP 0199 098A2 (Barthel). However, 
in this case the Substantially vertical axis should be arranged 
either on the carriage or else on the base element (551), so 
that, in the downhill position, the carriage is movable along 
the dynamic region. 
0270. To sum up, it can be stated that an automatic heel 
unit that increases the safety for a skier is provided. 

1. An automatic heel unit for a ski binding, in particular a 
ski-touring binding, with a base element for mounting the 
automatic heel unit on the upper side of a ski and a carriage 
which is mounted on the base element and on which there is 
arranged a heel holder with two holding means for holding a 
ski boot in a heel region of the ski boot, wherein the two 
holding means are pins, which are aligned substantially in the 
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longitudinal direction of the ski and as a result can engage in 
at least one corresponding opening in the heel region of the 
ski boot 

a) wherein the automatic heel unit has a downhill position, 
in which the at least one holding means can interact with 
the heel region of the ski boot held in the ski binding in 
such a way that the ski boot is arrested in a lowered 
position, 

b) and the automatic heel unit has at least one climbing 
position, in which the heel region of the ski boot held in 
the ski binding is released, 

characterized in that, in the downhill position, the carriage 
with the heel holder is movable with respect to the base 
element in the longitudinal direction of the ski along a 
dynamic region and is acted upon by an elastic element with 
a forwardly directed force and is pressed in the direction of a 
front end of the dynamic region. 

2. (canceled) 
3. The automatic heel unit as claimed in claim 1, charac 

terized by at least one holding element, which is mounted on 
the heel holder rotatably about an axis aligned substantially in 
the longitudinal direction of the ski, the at least one holding 
means being arranged on the at least one holding elementata 
distance from a straight line defined by the axis aligned Sub 
stantially in the longitudinal direction of the ski, and as a 
result is pivotable substantially in the transverse direction of 
the ski about the axis aligned Substantially in the longitudinal 
direction of the ski. 

4. The automatic heel unit as claimed in claim 3, charac 
terized in that the automatic heel unit comprises at least two 
holding elements, on each of which at least one holding 
means is arranged. 

5. The automatic heel unit as claimed in claim 4, charac 
terized in that the holding elements have an elongated, lever 
like form and are mounted on the heel holder such that they 
are aligned substantially vertically. 

6. The automatic heel unit as claimed in claim 5, charac 
terized in that 

a) the holding means are respectively arranged in a first 
region at a first end of the holding elements, in that 

b) the axes of the holding elements that are aligned Sub 
stantially in the longitudinal direction of the ski are 
respectively arranged in a middle region of the holding 
elements, and in that 

c) the holding elements respectively have a second region 
at a second end of the holding elements, the second 
region being respectively arranged on a side of the 
middle region that is opposite from the first region. 

7. The automatic heel unit as claimed in claim 4, charac 
terized in that the automatic heel unit comprises precisely two 
holding elements, on each of which a holding means is 
arranged. 

8. The automatic heel unit as claimed in claim 7, charac 
terized by a ram, which can interact with the second regions 
of the holding elements and which can be subjected to a force 
applied by an elastic element, so that a torque acting on the 
holding elements can be produced. 

9. (canceled) 
10. The automatic heel unit as claimed in claim 1, charac 

terized in that the heel holder is rotatable about an axis sub 
stantially perpendicular to the ski and, 

a) in the downhill position, the heel holder is turned about 
the axis Substantially perpendicular to the ski into an 
alignment parallel to the ski, whereby the at least one 
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holding means can interact with the heel region of the ski 
boot held in the ski binding in such a way that the ski 
boot is arrested in a lowered position and 

b) in the at least one climbing position, the heel holder is 
turned away from an alignment parallel to the ski about 
the axis Substantially perpendicular to the ski, so that the 
heel region of the ski boot held in the ski binding is 
released. 

11. The automatic heel unit as claimed in claim 1, charac 
terized in that 

a) in the downhill position, the carriage has been displaced 
together with the heel holder in the forward direction 
with respect to the base element, whereby the at least one 
holding means can interact with the heel region of the ski 
boot held in the ski binding in such a way that the ski 
boot is arrested in a lowered position and 

b) in the at least one climbing position, the carriage has 
been displaced together with the heel holder with respect 
to the base element into a rearward position in Such a 
way that the heel region of the ski boot held in the ski 
binding is released. 

12. The automatic heel unit as claimed in claim 11, char 
acterized by an intermediate piece which is displaceable with 
respect to the base element in the longitudinal direction of the 
ski, is acted upon by an elastic element with a forwardly 
directed force with respect to the base element and on which 
the carriage is displaceably mounted, wherein the carriage 

a) is displaced into a rearward position with respect to the 
intermediate piece in the at least one climbing position 
and 

b) is displaced into a forward position with respect to the 
intermediate piece in the downhill position and is mov 
able together with the intermediate piece with respect to 
the base element in the longitudinal direction of the ski 
along the dynamic region. 

13. The automatic heel unit as claimed in claim 11, char 
acterized by an adjusting lever, which has a downhill position 
and at least one climbing position, wherein, by positioning 
the adjusting lever in the downhill position, the automatic 
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heel unit can be brought into the downhill position and, by 
positioning the adjusting lever in one of the at least one 
climbing positions, it can be brought into the corresponding 
one of the at least one climbing positions. 

14. The automatic heel unit as claimed in claim 13, char 
acterized in that the adjusting lever is mounted on the base 
element pivotably about an axis of rotation oriented horizon 
tally in the transverse direction of the ski. 

15. The automatic heel unit as claimed in claim 11, char 
acterized in that the adjusting lever has a Support for the heel 
region of the ski boot that has been pivoted into the path of 
movement of the heel region when the adjusting lever is 
positioned in a corresponding one of the at least one climbing 
positions and, as a result, limits lowering of the heel region of 
the ski boot toward the ski. 

16. The automatic heel unit as claimed in claim 11, char 
acterized by a ski brake with a braking member, which com 
prises a rest position and a braking position, the braking 
member being assigned an actuating member, which can be 
actuated in Such a way that the braking member goes over 
from the braking position into the rest position when the heel 
region of the ski boot is lowered toward the ski when stepping 
into the binding, wherein, in the climbing position, the brak 
ing member of the ski brake can be kept in the rest position by 
a holding mechanism, by a first element of the holding 
mechanism that is arranged on the base element and a second 
element of the holding mechanism that is arranged on the ski 
brake interacting, wherein the ski brake is arranged on the 
carriage, whereby 

a) in the downhill position, the ski brake together with the 
carriage is pushed in the forward direction and the first 
element and the second element are at a distance from 
one another and 

b) in the at least one climbing position, the ski brake 
together with the carriage is pushed into the rearward 
position, whereby the first element and the second ele 
ment can interact. 
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