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(54) SKIBOOT WITH CONNECTING STRUCTURE FOR PIVOTING MOVEMENT

(57) A ski boot, preferably for Nordic skiing, the ski
boot comprising:

a sole (1) having a sole forefoot portion (3) and a sole
heel portion (4) located along a longitudinal axis (X) of
the ski boot, an upper, the sole (1) and the upper enclos-
ing a boot internal space for accommodating a skier’s
foot, and a connecting structure (10) for securement of
the ski boot to a ski binding of a ski, the connecting struc-
ture (10) defining a lateral pivot axis (A) beneath the sole
forefoot portion (3) for pivoting movement of the ski boot
relative to the ski, the sole (1), optionally, comprising a
sole upstanding portion (7, 8), the upper and/or the sole
upstanding portion (7, 16), if present, extending upwards

from an upward facing surface of the sole (1) along a
boot internal rim (5) that borders the upward facing sur-
face of the sole (1) within the boot internal space, the
longitudinal axis (X) extending from a rearmost point on
the boot internal rim (5) and through a central region of
the sole forefoot portion (3), as seen in a top view onto
the upward facing surface of the sole (1), and the pivot
axis (A), in the top view, intersecting the longitudinal axis
(X) at an axial distance, d,, from a front axis (F) that is
tangential to a foremost end of the boot internal rim (5)
and orthogonal to the longitudinal axis (X), wherein dp >
20 mm.

Figur 5
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Description

[0001] The invention relates to a ski boot comprising
a connecting structure for securement of the ski boot to
a ski binding of a ski, the connecting structure defining a
pivot axis for pivoting movement of the ski boot relative
to the ski. The ski boot may in particular be a ski boot for
Nordic skiing.

[0002] EP 2724634 B1discloses a skibootcomprising
a connecting structure with a rigid lateral bar for secure-
ment of the ski boot to a toe piece of a ski binding such
that the ski boot can be pivoted about a lateral axis de-
fined by the rigid bar. The pivot axis of ski boots, like
those known from EP 2 724 634 B1, are located a few
millimeters from the front end of the ski boot beneath or
closely in front of the tip of the skier’s foot.

[0003] It is an object of the invention to improve such
ski boots with respect to the transmission of power from
the skier to the ski for cross-country skiing.

[0004] The invention is accordingly directed to a ski
boot, suited for cross-country or Nordic skiing. The ski
boot comprises as sole having a sole forefoot portion and
a sole heel portion located along a longitudinal axis of
the ski boot, and an upper attached to or formed with the
sole such that the sole and the upper enclose a boot
internal space for accommodating a person’s foot. The
sole may be formed as a whole in one piece or comprise
a sole base and one or more outsole elements in inte-
grated sole designs. The sole may comprise, for exam-
ple, a forefoot outsole element on an underside of the
sole forefoot portion and/or a heel outsole element on an
underside of the sole heel portion of a sole base in such
integrated embodiments. The ski boot furthermore com-
prises a connecting structure for securement of the ski
boot to a ski binding of a ski, preferably but not exclu-
sively, a ski and ski binding for cross-country or Nordic
skiing. The connecting structure defines a lateral pivot
axis beneath the sole forefoot portion for pivoting move-
ment of the ski boot relative to the ski.

[0005] The uppermay extend upwards from an upward
facing surface of the sole along a boot internal rim that
borders the upward facing surface of the sole within the
boot internal space. If the sole comprises a one or more
sections of, which could be formed by the sole base
and/or an outsole element the sole upstanding portion
extends upwards from the upward facing surface of the
sole along the boot internal rim and does accordingly
border the upward facing surface of the sole along the
boot internal rim. The sole upstanding portion, if present,
may extend upwards from the sole upward facing surface
all around and define the boot internal rim. The sole up-
standing portion, if present, may alternatively extend up-
wards from the sole upward facing surface only in one
or more sections and the upper may border the sole up-
ward facing surface in the remainder. When the sole and
a lower part of the upper and/or the sole upstanding por-
tion are seen in a top view onto the sole surface the boot
internal rim marks an outer skirt for the foot of a person
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wearing the ski boot.

[0006] The invention proposes to locate the pivot axis
backwards as compared with the prior art, closer to the
ball or metatarsophalangeal joints of the skier’s foot. Ac-
cording to the invention, the pivot axis intersects the lon-
gitudinal axis of the ski boot at an axial distance d, of
more than 20 mm from a virtual front axis that is tangential
to a foremost end of the boot internal rim and orthogonal
tothe longitudinal axis. The axial distance d is measured
along the longitudinal axis. The longitudinal axis, as seen
in the top view onto the sole, extends from a rearmost
point on the boot internal rim and through a center region
of the sole forefoot portion.

[0007] The axial distance dy may advantageously be
greater than 25 mm and may be equal or greater than
30 mm or may be equal or greater than 35 mm.

[0008] In advantageous embodiments the axial dis-
tance d, is smaller than 80 mm and, as preferred, equal
or smaller than 60 mm. The axial distance d, may even
more expediently be chosen from the range of 30 to 55
mm or 46 = 6 mm.

[0009] As seen in the top view, the longitudinal axis
may pass through a center point located on a straight
connecting line that connects, within the sole forefoot por-
tion, a most medial point and a most lateral point of the
boot internal rim. The center point is in the middle be-
tween the most medial point and the most lateral point
measured along the connecting line, i.e. the center point
is equidistant along the connecting line to each of these
two points.

[0010] The connecting line may serve as a substitute
for a straight line that intersects, in a top view, the met-
atarsal tibiale and the metatarsale fibulare of a person’s
foot having a foot size that corresponds to the size of the
ski boot. The center point on that connecting line is rep-
resentative for the center point of the metatarsophalan-
geal joints of a person whom the ski boot fits.

[0011] Ithas been found that placing the pivot axis well
behind the toes tip and in front of the center point is an
optimal compromise between efficient power transmis-
sion during cross-skiing on the one and control of the ski
on the other hand. Due to the backward placement the
skier can push backwards against the ski with greater
force than is possible with the conventional placement
of the pivot axis. The placement in front of the center
point, on the other hand, allows for a sufficient degree of
freedom of pivotal movement. Shifting the pivot axis back
further, for example, directly beneath the center point,
would be to the detriment of ski control since the skier
would have to be lifted higher above the ski to allow for
pivoting about the pivot axis by 30° or more.

[0012] The pivot axis may intersect the ski boot longi-
tudinal axis, in the top view, in a section in the middle
between the front axis and the central point. If dp is the
axial distance of the pivot axis from the center point,
measured along the longitudinal axis, an optimum can
be achieved if d, is within dgp = 30 %, i.e. if 0.7 * dcp <
dp < 1.3« dcp. The axial distance dy may even better be
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chosento be largerthan 0.8 » dp or 0.9 « dp. Expedient
upper limits are dy < 1.2 «dgpordy < 1.1+ dcp.

[0013] The axial position of the pivot axis may addi-
tionally or alternatively be describedinrelation to an over-
all axial length of the sole upward facing surface. The
overall axial length is measured in the top view along the
longitudinal axis as the axial distance D between the front
axis and the rearmost point of the boot internal rim. The
axial distance may advantageously be chosen from the
range of 0.1+ D <dj < 0.2 + D. The pivot axis intersects
the longitudinal axis in embodiments fulfilling these two
relations with an axial offset to the front axis of 10 to 20%
of the overall length. The axial offset d, may even more
preferred be equal or greater than 0.12 « D and/or it may
be equal or smaller than 0.18 « D.

[0014] The axial position of the pivot axis may addi-
tionally or alternatively be described in relation to ana-
tomical characteristics of a foot of a person having a foot
size corresponding with the ski boot size and wearing
the ski boot. A longitudinal axis of the foot is orthogonal
to a plane that is tangential to a foremost end and orthog-
onal to a plane that is tangential to a rearmost end, the
pternion, of the foot. The pivot axis of the ski boot, in a
top view onto the foot encased by or overlaid with the ski
boot, intersects the foot longitudinal axis between the
plane that is tangential to the foot foremost end and a
center point of the metatarsophalangeal joints of the foot
at an axial distance dg, from the foremost contact plane
and an axial distance dqp from the foot center point of
the metatarsophalangeal joints. The center point of the
metatarsophalangeal joints and the pternion are located
on the foot longitudinal axis and the axial distances dga
and dcp are measured along the longitudinal axis of the
foot. Related to the foot, it is advantageous if dg is larger
than 0,7 « dgp.

[0015] The values and value ranges described above
with respect to the axial distances d, and dcp in relation
to the longitudinal axis, the front axis and the center point
of the ski boot hold in good approximation also for the
axial distances dgp and d¢p if those are related to a foot
which the ski boot encases and matches in terms of foot
size and ski boot size. The relations, limits and ranges
described with respect to dy may be substituted or sup-
plemented by the same relations, limits and ranges de-
scribed instead with respect to dga. The longitudinal axis
and the center point of the foot may coincide exactly or
in good approximation with the longitudinal axis and the
center point of the sole upward facing surface. One
should bear in mind, however, that the front axis of the
bootinternal rim is a certain although small axial distance
offset forward of the plane that is tangential to the fore-
most end of the foot. The axial distance between the front
axis ofthe bootinternal rim and the plane thatis tangential
to the foremost end of the foot provides for a clearance
between the foremost end of the foot and an opposing
inner surface of the ski boot.

[0016] The connecting structure may be provided in
one piece as a cleat, for example, a metal cleat. The cleat
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may be joint directly to the sole. If the sole comprises two
or more components joint together to form an integrated
sole, for example a sole base and one or more outsole
elements such as a forefoot outsole element and/or a
heel outsole element, the connecting structure or cleat
may advantageously be joint directly to the sole base.
The connecting structure or cleat may be joint with the
sole or the sole base of an integrated sole by material
bond, exclusively or including also positive and/or non-
positive locking. In preferred embodiments, however, the
connecting structure may be joint with the stand-alone
sole or the sole base of the integrated sole by positive
and/or non-positive locking only and, as most preferred,
by non-positive locking only. The connecting structure or
cleat may, in particular, be pressed tightly against the
sole or sole base by means of a screw connection.
[0017] The feature of mounting the connecting struc-
ture directly on a sole formed in one piece or on a sole
base of an integrated sole is advantageous as such and
not only in combination with the positioning of the pivot
axis in relation to the front axis of the boot internal rim
and/or in relation to the center point of the sole upward
facing surface and/or the overall length of the sole upward
facing surface and/or in relation to the center point of a
foot having a foot size that matches with the ski boot size.
[0018] Advantageous features are also described in
the claims and each combination of the claims.

[0019] In the following, specific aspects of the ski boot
will be outlined. The reference signs and expressions set
in parenthesis are referring to example embodiments ex-
plained further below with reference to figures. The ref-
erence signs and expressions are, however, only illus-
trative and do not limit the respective aspect to any spe-
cific component or feature of the example embodiments.
The aspects can be formulated as claims in which the
reference signs and expressions set in parenthesis are
omitted or replaced by appropriate others.

Aspect 1. A ski boot, preferably for Nordic skiing, the
ski boot comprising:

1.1 a sole (1) having a sole forefoot portion (3)
and a sole heel portion (4) located along a lon-
gitudinal axis (X) of the ski boot,

1.2 an upper (15), the sole (1) and the upper
(15) enclosing a boot internal space for accom-
modating a skier’s foot, and

1.3 a connecting structure (10) for securement
of the ski boot to a ski binding of a ski, the con-
necting structure (10) defining a lateral pivot axis
(A) beneath the sole forefoot portion (3) for piv-
oting movement of the skibootrelative to the ski,
1.4 the sole (1), optionally, comprising a sole
upstanding portion (7, 8),

1.5 the upper (15) and/or the sole upstanding
portion (7, 16), if present, extending upwards
from an upward facing surface of the sole (1)
along a boot internal rim (5) that borders the up-
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ward facing surface of the sole (1) within the
boot internal space,

1.6 the longitudinal axis (X) extending from a
rearmost point (RP) on the boot internal rim (5)
and through a central region of the sole forefoot
portion (3), as seenin atop view onto the upward
facing surface of the sole (1), and

1.7 the pivot axis (A), in the top view, intersecting
the longitudinal axis (X) at an axial distance, dp,
from a front axis (F) that is tangential to a fore-
most end of the boot internal rim (5) and orthog-
onal to the longitudinal axis (X),

1.8 wherein d, > 20 mm.

Aspect 2. Ski boot according to aspect 1, wherein
dp > 25 mm.

Aspect 3. Ski boot according to any one of the pre-
ceding aspects, wherein dy > 30 mmor d, > 35 mm.

Aspect 4. Ski boot according to any one of the pre-
ceding aspects, wherein dy <80 mm.

Aspect 5. Ski boot according to any one of the pre-
ceding aspects, wherein d, < 60 mm.

Aspect 6. Ski boot according to any one of the pre-
ceding aspects, wherein the longitudinal axis (X), in
the top view, passes through a center point (CP) lo-
cated on a straight connecting line (BG) that con-
nects, in the sole forefoot portion (3), a most medial
point (MP) and a most lateral point (LP) of the boot
internal rim (5), the center point (CP) being equidis-
tant, along the connecting line (BG), to the most me-
dial point (MP) and the most lateral point (LP).

Aspect 7. Skiboot according to the preceding aspect,
wherein the connecting line (BG), in the top view,
intersects the metatarsale tibiale (MT) and the met-
atarsale fibulare (MF) of a skier’s foot having a size
corresponding to the ski boot size.

Aspect 8. Ski boot according to any one of the pre-
ceding aspects, wherein the longitudinal axis (X), in
the top view, passes through a center point (CP) lo-
cated in a vertical ball girth cross-section of the boot
internal space in the middle between a most medial
point (MP) and a most lateral point (LP) of the vertical
ball girth cross section.

Aspect 9. Skiboot according to the preceding aspect,
wherein the vertical ball girth cross section intersects
the metatarsale tibiale (MT) and the metatarsale fibu-
lare (MF) of a skier’s foot having a size corresponding
to the ski boot size.

Aspect 10. Ski boot according to any one of aspects
6 to 9, wherein the pivot axis (A), in the top view,
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intersects the longitudinal axis (X) forward of the
center point (CP).

Aspect 11. Ski boot according to any one of aspects
6 to 10, wherein the pivot axis (A), in the top view,
intersects the longitudinal axis (X) at an axial dis-
tance, dp, from the center point (CP), and wherein
dp>0.7 * dep.

Aspect 12. Ski boot according to any one of aspects
6 to 11, wherein dy < 1.3 « dgp.

Aspect 13. Ski boot according to any one of aspects
6 to 12, wherein dy > 0.8 * dcp or dy 2 0.9 * dgp.

Aspect 14. Ski boot according to any one of aspects
6to 13, wherein dy < 1.2« dgpordy < 1.1 +dcp.

Aspect 15. Ski boot according to any one of the pre-
ceding aspects, wherein

0.1eD<dy<0.2+D,

D being the axial distance of the rearmost point (RP)
from the front axis (F) measured, in the top view,
along the longitudinal axis (X).

Aspect 16. Ski boot according to any one of the pre-
ceding aspects, wherein 0.12 « D < d, and/or dp <
0.18 < D.

Aspect 17. Ski boot according to any one of the pre-
ceding aspects, wherein to measure any axial dis-
tance or length, such as d, and/or d¢p and/or D,

- the ski boot is secured to a ski that is laying on
a plane of measurement (M), the connecting
structure (10) being secured to a toe piece of a
ski binding mounted on the ski and the heel por-
tion (4) resting on the ski binding,

- the pivot axis (A), the front axis (F), and the lon-
gitudinal axis (X), the center point (CP) if re-
quired, and the rearmost point (RP) if required,
are projected each orthogonally onto the plane
of measurement (M), and

- therespective axial distance or length, d, and/or
dcp and/or D, is measured in the plane of meas-
urement (M) along the longitudinal axis (X).

Aspect 18. A ski boot, preferably for Nordic skiing,
the ski boot comprising:

18.1 a sole (1) having a sole forefoot portion (3)
and a sole heel portion (4) located along a lon-
gitudinal axis (X) which is orthogonal to a plane
that is tangential to a foremost end and orthog-
onal to a plane that is tangential to a rearmost
end (PT) of the foot of a person having a foot
size corresponding with the ski boot size and
wearing the ski boot,



7 EP 3 935 984 A1 8

18.2 an upper (15), the sole (1) and the upper
(15) enclosing a boot internal space for accom-
modating a skier’s foot, and

18.3 a connecting structure (10) for securement
of the ski boot to a ski binding of a ski, the con-
necting structure (10) defining a pivot axis (A)
beneath the sole forefoot portion (3) for pivoting
movement of the ski boot relative to the ski,
18.4 the pivot axis (A), in a top view onto the
sole (1), intersecting the longitudinal axis (X) be-
tween the foot foremost end and a center point
(CP) of the foot metatarsophalangeal joints at
an axial distance, dg,, from the foot foremost
end and an axial distance, dcp, from the foot
center point (CP), and

18.5 the foot center point (CP) being located on
the longitudinal axis (X) and the axial distances
(dga, dep) measured along the longitudinal axis
X),

18.6 wherein dgp > 0.7 * dcp.

Aspect 19. Ski boot according to the preceding as-
pect in combination with any one of the other as-
pects, wherein dgp =dp + A, Abeing an axial distance
between the front axis (F) of the boot internal rim (5)
and the plane that is tangential to the foremost end
of the foot to provide for a clearance between the
foremost end of the foot and an axially opposinginner
surface (7; 15) of the ski boot.

Aspect 20. Ski boot according to any one of the pre-
ceding aspects, wherein the connecting structure
(10) is a cleat mounted directly on the sole (1).

Aspect 21. A ski boot, preferably for Nordic skiing,
the ski boot comprising:

21.1 a sole (1) having a sole forefoot portion (3)
and a sole heel portion (4) located along a lon-
gitudinal axis (X) of the ski boot,

21.2 a connecting structure (10) for securement
of the ski boot to a ski binding of a ski, the mount-
ing element (10) defining a pivot axis (A) be-
neath the sole forefoot portion (3) for pivoting
movement of the ski boot relative to the ski, and
21.3 wherein the connecting structure (10) is a
cleat mounted directly on the sole (1).

Aspect 22. Ski boot according to the preceding as-
pect in combination with any one of the other as-
pects.

Aspect 23. Ski boot according to any one of the pre-
ceding aspects, wherein the connecting structure
(10) comprises an attachmentbase (11)forattaching
the connecting structure (10) to the sole (1) and a
bearing structure (13) that protrudes from the attach-
ment base (11) and carries a left engagement mem-
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[0020]

ber (14) and a right engagement member (14) for
engagement with the ski binding.

Aspect 24. Ski boot according to the preceding as-
pect, wherein the left engagement member (14) and
the right engagement member (14) are engagement
pins that protrude laterally from the bearing structure
(13) and are supported by the bearing structure (13)
movably in the lateral direction towards each other
against a biasing force.

Aspect 25. Ski boot according to any one of the pre-
ceding aspects, wherein the sole (1) comprises a
sole base (2) and a forefoot outsole element (6) at-
tached to the sole base (2), and wherein the con-
necting structure (10), in a top view onto an under-
side of the ski boot, is mounted on the sole base (2)
adjacent to the forefoot outsole element (6) or in a
recess (16) of the forefoot outsole element (6).

Aspect 26. Ski boot according to any one of the pre-
ceding aspects, wherein the sole (1) or a sole base
(2) is made of a polymer material that is re-enforced
with fibers and/or particles and/or formed structures.

Aspect 27. Ski boot according to any one of the pre-
ceding aspects, wherein the sole (1) or a sole base
(2) is made of a polymer material in which one or
more layers or mats of re-enforcing fibers are em-
bedded.

The invention is explained below by way of ex-

ample with reference to figures. Features disclosed
there, each individually and in any combination of fea-
tures, advantageously develop the subjects of the claims
and also the embodiments and aspects described above.
There is shown:

Fig.
Fig.

Fig.

Fig.
Fig.

Fig.
Fig.

Fig.

[0021]

-

a sole of a ski boot in an isometric side view,

2 atop view onto an upward facing surface of the
sole,

3  anisometric view showing an underside of the
sole,

4  atop view onto the underside of the sole,

5 a side view of the sole placed above a virtual
plane of measurement,

6 atop view onto a schematically illustrated foot,

7  aboot forefoot portion in a longitudinal section
of the ski boot, and

8 amodified boot forefoot portion in a longitudinal

section of the ski boot.

Figure 1 is an isometric view of a sole 1 of a ski

boot showing the sole 1 mainly from the side, slightly
from above and from the rear to the front. The sole 1 is
an integrated sole 1 comprising a sole base 2, a forefoot
outsole element 6, and a heel outsole element 9 both
attached to the underside of the sole base 2. The outsole
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elements 6 and 9 may be joint to the sole base 2, for
example, by material bond. The jointing may be supple-
mented by positive and/or non-positive locking of one or
both of the elements 6 and 9 to the sole base 2. The sole
1, in the example embodiment the sole base 2 in combi-
nation with the forefoot outsole element 6, provides an
upward facing surface on which the foot of the skier is
resting during use.

[0022] The sole base 2 may expediently be formed in
one-piece of a polymer material that is re-enforced with
fibers and/or formed structures and/or particles. It may
in particular be moulded. The sole base 2 may have a
laminate structure.

[0023] The ski boot may be divided into three general
regions, namely, a forefoot region, a midfoot region, and
a heel region. Sole 1 comprises correspondingly a sole
forefoot portion 3, a sole midfoot portion, and a sole heel
portion 4. Sole 1 also includes a lateral side and a medial
side. Forefoot portion 3 corresponds with the toes and
the joints connecting the metatarsals with the phalanges.
Midfoot portion corresponds with the arch area of the
foot, and heel portion 4 corresponds with rear portions
of the foot, including the calcaneus bone. Lateral side
and medial side correspond with opposite sides of sole
1 and the ski boot.

[0024] The ski boot comprises an upper. The sole 1
and the upper enclose a boot internal space for accom-
modating a skier’s foot. The upper may be formed sep-
arately and joint with the sole 1 or formed with the sole
1, for example with the sole base 2, in one piece, for
example by additive or generative processes. A lower
part of the upper is shown in the figures 7 and 8 and
denoted there with reference number 15. In the example
embodiment, the forefoot outsole element 6 is dished
and comprises an upstanding portion 7 that extend up-
wards around the front end and along adjacent side sec-
tions of the upward facing surface of the sole 1. The sole
base 2 comprises an upstanding portion 8 that extends
upwards from the sole upward facing surface and wraps
up around the back and sides in the heel portion 4. The
upstanding portion 8 may be provided with holes, as il-
lustrated, to enable an ankle cuff or part of an ankle cuff
to be connected to the sole base 2 in a hinged manner.
[0025] In the ready-to-use skiboot the upstanding por-
tions 7 and 8 and the upper extend from the sole upward
facing surface along a boot internal rim 5 that marks the
outer skirt of the sole upward facing surface within the
bootinternal space. The sole upward facing surface con-
stitutes the underside of the boot internal space whereas
upstanding portions 7 and 8 and the upper provide for
the remainder of the envelope of the boot internal space.
The upstanding portions 7 and 8 may be regarded to
constitute part of the upper in so far as they limit the boot
internal space to the front and to the medial and lateral
sides, i. e. upstanding portions 7 and 8 border the sole
upward facing surface and, hence, the skier’s foot to the
front, the rear, and also to the sides.

[0026] Figure 2 is a top view onto the sole upward fac-
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ing surface. The sole surface formed by the integrated
sole 1 and enclosed by the boot internal rim 5 extends
along alongitudinal axis X of the skiboot between a virtual
front axis F and a virtual rear axis R which are both or-
thogonal to the longitudinal axis X and tangential to a
foremost end and a rearmost end of the boot internal rim
5, respectively. Therear axis R intersects the longitudinal
axis X at a rearmost point RP of the rim 5. A straight
connecting line BG connects a most medial point MP and
a most lateral point LP both located in the sole forefoot
portion 3 on the boot internal rim 5. CP denotes a center
point located in the middle between the most medial point
MP and the most lateral point LP on connecting line BG.
The longitudinal axis X intersects the rear axis R at the
rearmost point RP and the connecting line BG at the cent-
er point CP.

[0027] The ski boot comprises a connecting structure
10 for securement to a toe piece of a ski binding of a ski,
for example, a ski and ski binding for cross-country or
Nordic skiing. The connecting structure 10 defines a lat-
eral pivot axis A beneath the sole forefoot portion 3 to
allow for pivoting movement of the ski boot relative to the
ski.

[0028] Figure 3 is anisometric view of the sole 1 show-
ing its underside where the connecting structure 10 is
mounted. The connecting structure 10 is mounted direct-
ly to the sole base 2. The ski boot differs from prior art
ski boots which comprise connecting structures mounted
to outsole elements such as the forefoot outsole element
6 and not directly to a sole base such as sole base 2.
The forefoot outsole element 6 comprises a recess 16 in
the region where the connecting structure 10 is located
to allow for directly jointing the connecting structure 10
to the sole base 2.

[0029] The connecting structure 10 is joint to the sole
base 2 by non-positive locking. The joint connection is a
screw connection, as preferred, but could instead be
formed as a riveted joint or the like. The non-positive
locking could be complemented by positive locking
and/or material bonding. A purely non-positive locking,
in particular a pure screw connection, is however the pre-
ferred joint between the connecting structure 10 and the
sole base 2.

[0030] The connecting structure 10 is formed in one
piece as a cleat and may in particular be a metal cleat.
It comprises an attachment base 11 with through-holes
12 for fastening elements such as screws or rivets that
penetrate the attachment base 11 to fasten the connect-
ing structure 10 to the sole base 2. The connecting struc-
ture 10 furthermore comprises a bearing structure 13 that
protrudes downwardly from the attachment base 11 to
define the pivot axis A at a vertical distance from the sole
1. The bearing structure 13 accommodates engagement
members 14, a left and a right engagement member 14,
moveably in the lateral direction parallel to the pivot axis
A. The engagement members 14 may be formed as pins.
They may be biased, for example spring-loaded, each to
an outward position and can be suppressed towards one
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another, against the biasing or spring force. To secure
the ski boot to the ski binding the ski boot is pressed
towards a toe piece of the ski binding such that the en-
gagement members 14 first yield against the biasing
force and then snap forward into respective holes or
deepenings of the toe piece of the ski binding thereby
securing the ski boot to the toe piece of the ski binding
and establishing the pivot axis A of the ski boot relative
to the ski.

[0031] In the example embodiment, the left and right
engagement members 14 are movable laterally relative
to the ski boot. In modifications the engagement mem-
bers 14 may be immovable relative to the rest of the con-
necting structure 10. In such modifications the toe piece
of the ski binding may provide for the movability to enable
a snap-in securement of connecting structure 10 to the
ski binding. In further modifications the protruding en-
gagement members 14 could be substituted by holes or
deepenings inthe bearing structure 13 and the skibinding
provided with corresponding engagement pins or the like
that protrude laterally to engage into the holes or deep-
enings of the modified connecting structure 10. In yet
further embodiments, the connecting structure 10 may
comprise a rigid lateral bar to define pivot axis A.
[0032] Figure 4 is a top view onto the underside of the
sole 1. As can be seen, the pivot axis A is positioned
relatively far to the rear, as compared with conventional
ski boots, toimprove the efficiency of power transmission
when pushing back on the ski during cross-country ski-
ing. The pivot axis A intersects the longitudinal axis X in
a mid-section between the front axis F and the center
point CP.

[0033] As described above with respect to figures 1
and 2, the longitudinal axis X extends from the rearmost
point RP of the boot internal rim 5 in the forward direction
through the center point CP on the connecting line BG.
The axes F and R are parallel one to the other and or-
thogonal to the longitudinal axis X. Front axis F is tan-
gential to the boot internal rim 5 at the foremost point of
rim 5. Rear axis R is tangential to the boot internal rim 5
at the rearmost point RP of the rim 5.

[0034] The pivot axis A intersects the longitudinal axis
X between the front axis F and the center point CP at an
axial distance d, from the front axis F and an axial dis-
tance dcp from the center point CP. The axial distances
dp and dgp may be equal. In the example embodiment,
they are only approximately the same in that the axial
distance d, is slightly larger than the axial distance dqp.
Itis advantageous if dy > 0.7 « dcp. Better results can be
achieved ifdy > 0.8 * dcp. The results are bestifdy > 0.9
+ dcp. The pivot axis A should, on the other hand, not be
located too far towards the rear in order not to restrict the
pivoting movement of the skiunnecessarily. Good results
are achieved if dy < 1.3 « dop. More advantageously d,
<1.2«dgpordy<1.1-dgp.

[0035] Anoverall axial length of the sole upward facing
surface is measured in the top view along the longitudinal
axis X as the axial distance D between the front axis F
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and the rearmost point RP or rear axis R of the boot
internal rim 5. The axial distance d, may advantageously
be chosen suchthat 0.1+ D <d, <0.2 « D. The pivot axis
Aintersects the longitudinal axis in embodiments fulfilling
these two relations with an axial offset d, to the front axis
F of 10 to 20% of the overall length D. The axial offset
d, may even more preferred be equal or greater than
0.12 - D and/or it may be equal or smaller than 0.18 « D.
[0036] Figure 5 shows the sole 1 in a side view and in
relation to a supporting plane that may serve as a plane
of measurement M. To measure the axial distances dy
and d¢p a ski equipped with a ski binding suitable for co-
operation with the skibootis placed on the plane of meas-
urement M. The ski boot is connected to the ski by en-
gaging the connecting structure 10 with the toe piece of
the ski binding and the ski boot is pivoted towards the ski
such that the sole 1 is resting on a heel piece of the ski
binding if the ski binding regularly comprises a heel piece,
or directly on the ski if the ski binding does not regularly
comprise a heel piece. In figure 5 the sole 1 occupies a
position it is supposed to occupy in relation to the plane
of measurement M supporting the ski. The pivot axis A,
the front axis F, the center point CP, the rear axis R, and
the longitudinal axis X are then projected each orthogonal
onto the plane of measurement M. The axial distances
dp and dcp and D are measured along the longitudinal
axis X on the plane of measurement M.

[0037] The rear axis R of rim 5 is shown to extend ax-
ially offset forward of the rearmost point of the boot in-
ternal space. The rearmost point of the boot internal
space is denoted PT for its correspondence to the rear-
most point, the pternion, of a foot that matches the ski
boot in size. In further embodiments, rear axis R may
extend exactly below or slightly to the rear of PT.
[0038] Figure 6 is a top view onto the underside of a
foot. Figure 6 serves to explain anatomical measures
helpful to understand the background of the invention.
The foot size is measured along the longitudinal axis X
as the length between a rearmost plane contacting the
foot at the rearmost point of the heel, the so-called
pternion PT, and a foremost plane contacting the tip of
the toes. The two planes are parallel one to the other and
orthogonal to the longitudinal axis X. The front axis F and
the rear axis R, which are tangential to the boot internal
rim 5 are shown in dotted lines. For a ski boot of a ski
boot size corresponding to the foot size L the front axis
F intersects the longitudinal axis X at a certain, typically
small distance forward of the foremost plane of contact.
This axial offset is denoted as clearance A. Clearance A
may measure a few millimeters and may, for example,
be 3 = 2 mm. The rear axis R intersects the longitudinal
axis X at a certain distance forward of the rearmost plane
of contact but could alternatively extend in the rearmost
plane of contact or slightly aft of it, as mentioned above.
[0039] The metatarsophalangeal joints are represent-
ed by the straight line BG which is the orthogonal projec-
tion of the ball girth cross-section onto a plane supporting
the foot. The line BG passes through the metatarsale
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tibiale MT and the metatarsale fibulare MF. Line BG also
passes through a most medial point and a most lateral
point of the foot. The longitudinal axis X extends from the
pternion PT forward and through the center point CP
which is located on the line BG in the middle between
MP and LP.

[0040] The pivot axis A defined by the connecting
structure 10 is also shown. Pivot axis A is slightly tilted
towards the longitudinal axis X, mainly to show that pivot
axis A must not necessarily be exactly orthogonal to the
longitudinal axis X. The deviation from a right angle is
only a few degrees. The pivot axis A intersects the lon-
gitudinal axis X between the foremost plane of contact
and the foot center point CP at an axial distance dg, from
the foremost plane of contact and an axial distance d¢p
from the foot center point CP.

[0041] Figure 6 may be regarded as an overlay of a
foot having the foot size L and the ski boot having a cor-
responding boot size. The longitudinal axis X of the ski
boot is an approximation for the foot longitudinal axis X.
The same is true with respect to the connecting line BG
and the center point CP of the ski boot which correspond
to the ball girth line BG of the foot and the foot center
point CP. The boot internal rim 5 (Fig. 2) is a line that
follows the outer contour of the foot of corresponding size
with a certain outsize, i. e. the front axis F is located a
certain although small distance forward of the foremost
tip of the toes and the most medial and most lateral points
MP and LP on the boot internal rim 5 are at a certain
although small distance to the left and right of the corre-
sponding points MP and LP of the foot.

[0042] Figures 7 and 8 are schematic illustrations
showing the front part of the ski boot in a longitudinal
section along the longitudinal axis X.

[0043] Figure 7 shows an embodiment in which an up-
per 15 is joint with the sole 1 at an inner circumferential
surface of upstanding portion 7. The lower part of upper
15 limits the boot internal space available for the foot in
the boot forefoot region. In the boot forefoot region the
boot internal rim 5 that skirts the sole upward facing sur-
face is accordingly defined by the sole upward facing
surface in conjunction with the upper 15.

[0044] Figure 8 shows an embodiment that is modified
in that the upper 15 surrounds the upstanding portion 7,
i. e. the upper 15 is joint to the sole 1 at the outer circum-
ferential surface of the upstanding portion 7. Now, up-
standing portion 7 limits the boot internal space available
for the foot in the boot forefoot region. In the boot forefoot
region the boot internal rim 5 that skirts the sole upward
facing surface is accordingly defined by the sole upward
facing surface in conjunction with the upstanding portion
7 ofthe sole 1, inthe example embodiment, of the forefoot
outsole element 6.

[0045] Figures 7 and 8 also show the mounting of the
connecting structure 10 directly on the sole base 2. The
forefoot outsole element 6 is spared to form the recess
16 in which the connecting structure 10 is located for
directly mounting it on the sole base 2, for example, by
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screw connection or rivet joint.
Reference signs:
[0046]

sole

sole base

sole forefoot portion
sole heel portion
boot internal rim
forefoot outsole element
upstanding portion
upstanding portion

9 heel outsole element
10  connecting structure
11 attachment base

12 through-hole

13  bearing structure

14  engagement member

0 ~NO O WN -

15  upper

16  recess

A pivot axis

BG  connecting line

center point
D overall axial distance
dp axial distance from front axis F

dcp  axial distance from center point CP
dep  axial distance from toes tip
A clearance

F front axis

L length of foot

LP most lateral point

M plane of measurement

MF metatarsale fibulare

MP  most medial point

MT metatarsale tibiale

R rear axis

RP rearmost point

X longitudinal axis

Claims

1. A ski boot, preferably for Nordic skiing, the ski boot
comprising:

1.9 a sole (1) having a sole forefoot portion (3)
and a sole heel portion (4) located along a lon-
gitudinal axis (X) of the ski boot,

1.10 an upper (15), the sole (1) and the upper
(15) enclosing a boot internal space for accom-
modating a skier’s foot, and

1.11 a connecting structure (10) for securement
of the ski boot to a ski binding of a ski, the con-
necting structure (10) defining a lateral pivot axis
(A) beneath the sole forefoot portion (3) for piv-
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oting movement of the ski boot relative to the ski,
1.12 the sole (1), optionally, comprising a sole
upstanding portion (7, 8),

1.13 the upper (15) and/or the sole upstanding
portion (7, 16), if present, extending upwards
from an upward facing surface of the sole (1)
along a boot internal rim (5) that borders the up-
ward facing surface of the sole (1) within the
boot internal space,

1.14 the longitudinal axis (X) extending from a
rearmost point (RP) on the boot internal rim (5)
and through a central region of the sole forefoot
portion (3), as seenin atop view onto the upward
facing surface of the sole (1), and

1.15 the pivot axis (A), in the top view, intersect-
ing the longitudinal axis (X) at an axial distance,
d,, from a front axis (F) that is tangential to a
foremost end of the boot internal rim (5) and or-
thogonal to the longitudinal axis (X),

1.16 wherein dy > 20 mm.

Ski boot according to claim 1, wherein dy > 25 mm.

Ski boot according to any one of the preceding
claims, wherein dy > 30 mm or dy > 35 mm.

Ski boot according to any one of the preceding
claims, wherein dy <80 mm or dy <60 mm.

Ski boot according to any one of the preceding
claims, wherein the longitudinal axis (X), in the top
view, passes through a center point (CP) located on
a straight connecting line (BG) that connects, in the
sole forefoot portion (3), a most medial point (MP)
and a most lateral point (LP) of the boot internal rim
(5), the center point (CP) being equidistant, along
the connecting line (BG), to the most medial point
(MP) and the most lateral point (LP).

Ski boot according to the preceding claim, wherein
the pivot axis (A), in the top view, intersects the lon-
gitudinal axis (X) forward of the center point (CP).

Ski boot according claim 5 or claim 6, wherein the
pivot axis (A), in the top view, intersects the longitu-
dinal axis (X) at an axial distance, dcp, from the cent-
er point (CP), and wherein dj > 0.7 * dcp.

Skibootaccording to any one of claims 5to 7, where-
in dA <13 dCP'

Skibootaccording to any one of claims 5 to 8, where-
indy > 0.8 *dcp and/or

Ski boot according to any one of the preceding
claims, wherein
0.1+D<dp<0.2+D,
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1.

12.

13.

14.

15.

D being the axial distance of the rearmost point (RP)
from the front axis (F) measured, in the top view,
along the longitudinal axis (X).

Ski boot according to any one of the preceding
claims, wherein to measure any axial distance or
length, such as d, and/or dgp and/or D,

- the ski boot is secured to a ski that is laying on
a plane of measurement (M), the connecting
structure (10) being secured to a toe piece of a
ski binding mounted on the ski and the heel por-
tion (4) resting on the ski binding,

- the pivot axis (A), the front axis (F), and the
longitudinal axis (X), the center point (CP) if re-
quired, and the rearmost point (RP) if required,
are projected each orthogonally onto the plane
of measurement (M), and

- the respective axial distance or length, dy
and/or dcp and/or D, is measured in the plane
of measurement (M) along the longitudinal axis
(X).

Ski boot according to any one of the preceding
claims, wherein the connecting structure (10) is a
cleat mounted directly on the sole (1).

Ski boot according to any one of the preceding
claims, wherein the connecting structure (10) com-
prises an attachment base (11) for attaching the con-
necting structure (10) to the sole (1), and a bearing
structure (13) that protrudes from the attachment
base (11) downwards and carries one or more en-
gagement members (14) for engagement with the
ski binding.

Ski boot according to any one of the preceding
claims, wherein the sole (1) comprises a sole base
(2) and a forefoot outsole element (6) attached to
the sole base (2), and wherein the connecting struc-
ture (10), in a top view onto an underside of the ski
boot, is mounted on the sole base (2) adjacent to the
forefoot outsole element (6) or in a recess (16) of the
forefoot outsole element (6).

Ski boot according to any one of the preceding
claims, wherein the sole (1) or a sole base (2) is
made of a polymer material that is re-enforced with
fibers and/or particles and/or formed structures.
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