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Description

TECHNICAL FIELD OF THE INVENTION AND PRIOR
ART

[0001] The present invention relates to a ski binding
for connecting a ski boot to a cross-country ski allowing
pivoting of the boot with respect to the ski about an axis
extending substantially perpendicularly to the longitudi-
nal direction of the ski for lifting the heal of the boot away
from the ski when pushing away.

[0002] Suchaskibindingisapplicable to cross-country
skis of the type used for competitions, for physical training
or only as a means of transport. However, the discussion
below will mainly be directed to the ski racing application,
since the demands put on such ski bindings are particu-
larly high in that application.

[0003] Ski bindings of this type have to allow said piv-
oting of the boot with respect to the ski for making it pos-
sible to efficiently push away when skiing at a high speed,
and the skier does then in many situations experiences
a considerable degree of instability. This is particularly
the case when using the skating technique, which is the
reason why the invention will hereinafter be particularly
discussed with respect to that technique, although ski
bindings of this type may be used for other skiing tech-
niques, such as the classic technique, as well.

[0004] One type of such ski bindings comprises a
clamp secured to the ski and adapted to receive a pin
transversely arranged on the front end of a ski boot while
allowing pivoting of the boot with respect to the ski around
this pin (see appended fig 1). Especially ski boots pro-
vided with such a pin and designed primarily for skating
have been stiffened so as to improve the stability. How-
ever, the sole has to be flexible for enabling lifting of the
heel of the boot, which results in a flexibility of the boot
also in the lateral direction and by that instability of the
boot. It is also known to provide such a ski boot with
guiding means co-operating with corresponding guiding
means arranged on top of the ski for improving the sta-
bility. However, in spite of these measures the skis will
be experienced as comparatively unstable in some situ-
ations, especially during the pushing away phase. This
means that in some situations may problems with the
balance be the limiting factor for the maximum speed
obtainable, especially in sprint races, and in particular
when the skiing technique of skating is used.

SUMMARY OF THE INVENTION

[0005] The object of the present invention is to provide
a ski binding of the type defined in the introduction being
improved in at least some respect with respect to such
ski bindings already known.

[0006] This object is according to the invention ob-
tained by providing such a ski binding with an attachment
to be secured to the ski, a rigid member pivotally con-
nected to said attachment about a pivot axis above the

10

15

20

25

30

35

40

45

50

55

upper surface of the ski and adapted to support a said
ski boot as well as means adapted to fix said ski boot to
said support member so that said pivot axis will be located
under said boot in the longitudinal direction of the ski
behind the intended location of a tip of a foot to be re-
ceived in said boot.

[0007] By fixing the ski boot to a said rigid support
member and arranging the pivot axis for the connection
between the ski boot and the ski under the ski boot behind
the intended location of a tip of a foot to be received in
said boot, and accordingly under the foot of the skier in
question, the stability of the connection between the ski
boot and the ski will be improved substantially with re-
spect to ski bindings of this type already known. This is
especially the case in the last part of the pushing away
phase, which was previously rather unsteady, especially
when skating, but which for the ski binding according to
the present invention will be surprisingly steady thanks
to both the rigid connection between the ski boot and the
ski thanks to said rigid support member and the location
of the pivot axis now being under the ski boot instead of
in front of the toe portion thereof. Thanks to the stability
of the binding and by that of the boot, no high and rigid
support members reaching over the ankle are necessary
onthe boot as present on conventional boots for the skat-
ing technique, but lower ski boots may be used instead.
This results in a better mobility of the ankle region of the
skier, so that the foot may be laterally more inclined when
desired for adaption to the nature of the snow layer under
the ski. Thisimproves the possibility to obtain an optimum
pushing away phase. Another advantage of the possibil-
ity to use such ski boots is that the weight thereof may
be reduced.

[0008] Thus,the maximum speed obtainable when ski-
ing under certain conditions may be increased by using
a ski binding according to the present invention instead
of such ski bindings already known.

[0009] According to a preferred embodiment of the in-
vention, said means is adapted to fix said ski boot to said
support member so that said pivot axis will be located
3-9 centimetres behind the intended location of a tip of
a foot to be received in said boot. It will in this way be
possible to ensure that said pivot axis is arranged so that
the force exerted on the ski during the last part of the
pushing away phase will be directed from the middle foot
substantially straight through said pivot axis onto the ski
for resulting in an efficient pushing away. This force had
for ski bindings already known of the type discussed
above a tendency to bend the front part of the ski boot,
since the force from the foot was applied at a substantial
distance behind the pivot axis. It is preferred to design
said means to fix said ski boot to said support member
so that said pivot axis will be located behind the rear end
of the big toe of a foot to be received in said boot. It is
then possible to obtain that the pushing away force will
be transferred from the foot to the skiin an optimum way.
[0010] According to another preferred embodiment of
the invention said attachment is adapted to be secured
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to a ski so as to position said pivot axis for said support
member substantially at the point of balance of said ski.
It is preferred to position the pivot axis of a ski binding of
this type substantially at the point of balance of a ski for
obtaining best possible performances of the ski. This re-
sults in a particular advantage in a ski binding according
to the present invention, since this means that the force
applied upon the skiwhen pushing away will substantially
intersect the point of balance of the ski, so that the trans-
mission thereof onto the snow layer under the ski will be
much more distinct and efficient than would the force be
applied at a distance behind said point of balance as is
the case for ski bindings already known.

[0011] According to another preferred embodiment of
the invention the ski binding comprises an arrangement
allowing a ski boot fixed to said support member by said
fixing means to be offset with respect to a longitudinal
central line of said ski, i.e. laterally displaced towards one
of the longitudinal borders of the ski. When using said
ski for the skating technique it is preferred to have the
ski boot arranged to be offset with respect to said central
line of the ski in the direction towards the inner edge of
the ski, i.e. the edge gripping into the snow layer when
pushing away.

[0012] According to another preferred embodiment of
the invention said arrangement is adapted to allow an
adjustment of the degree of said lateral displacement.
This means that the lateral displacement may be adjust-
ed to be an optimum with respect to the conditions pre-
vailing. This means that the displacement may be as
large as possible when skiing on snow in the form of a
hard snow crust, when only the inner edge is used for
the skiing, while said displacement may be reduced for
skating on a soft snow layer, in which also a part of the
gliding surface under the ski is used when skiing accord-
ing to the skating technique.

[0013] According to another preferred embodiment of
the invention said fixing means and said support member
are designed to allow said ski boot to be laterally dis-
placed with respect to said support member for being
fixed in different positions with respect thereto. This is
one preferred way of obtaining said lateral displacement,
and another is to provide said arrangement with means
for connecting said support member to said attachment
laterally displaced towards one of the longitudinal bor-
ders of a ski, which may constitute an easier way to obtain
a larger lateral displacement. These two embodiments
may also be combined, so that for instance a major lateral
displacementmay be obtained by said connecting means
and a final fine adjustment by displacing the ski boot with
respect to the support member.

[0014] According to another preferred embodiment of
the invention said means for laterally displacing the sup-
port member comprises a spacer arranged on a pin-
member defining said pivot axis and acting on said sup-
port member for removing it with respect to one lateral
side of said attachment and by that laterally displace the
support member with respect to said ski. The lateral dis-
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placement aimed at may by simple means, efficiently and
reliably be realised in this way.

[0015] According to another preferred embodiment of
the invention said arrangement is adapted to allow a con-
version of said lateral displacement from one of said lon-
gitudinal borders of a ski to the other. This is a very pre-
ferred feature of the present invention, since after a cer-
tain period of use of a ski for skating the inner edge thereof
will be worn out, so that the skiing will not be that efficient
any more and the ski would without this possibility have
to be discarded. However, thanks to this embodiment of
the invention the lateral displacement of the ski boot with
respect to the central line of the ski will then be changed
to be towards the other longitudinal border of the ski, so
that the left and right ski will change position and the
previous outer edges of the skis will now be the inner
edges.

[0016] According to another preferred embodiment of
the invention said pin-member defining said pivot axis is
designed to be removable with respect to said attach-
ment and with respect to said support member for ena-
bling arrangement of said spacer at either side of said
support member for removing this with respect to either
of two lateral sides of the attachment and by that towards
an optional of the two longitudinal borders of the ski. This
is an easy way to obtain said conversion by simply mov-
ing said spacer from one side of the support member to
the other.

[0017] According to another preferred embodiment of
the invention said means for fixing said ski boot to said
support member is adapted to secure the ski boot to the
support member in the front region and in the rear region
of the boot, through which it may be ensured that the
support member will act as would it be an integral part
of the ski boot.

[0018] According to another preferred embodiment of
the invention the ski binding comprises means adapted
to store potential energy upon pivoting of said support
member from a position in which the heel of a said ski
boot rests through the support member onto the ski for
influencing said support member back to this position in
absence of outer forces thereupon. It is advantageous
that said energy storing means comprises a spring ar-
ranged to act between said attachment and the support
member for storing potential energy when pivoting said
support member away from said position. A suitable re-
sistance to said pivoting may be obtained by an appro-
priate dimensioning of such an energy storing means,
which has a stabilising effect upon the skiing.

[0019] According to another preferred embodiment of
the invention the ski binding comprises a first engage-
ment member arranged on the lower side at the rear of
the support member and a second engagement member
to be secured on top of a said ski, and these engagement
members comprise female and male portions, respec-
tively, adapted to come into engagement when the rear
portion of said support member carrying the heel of a
said skibootis pivoted down towards the ski for stabilising
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the support member with respect to lateral movements
in this position thereof.

[0020] Otheradvantages as well as advantageous fea-
tures of the present invention will appear from the follow-
ing description and the other dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] With respect to the appended drawings, below
follows a specific description of preferred embodiments
of the invention cited as examples.

[0022] In the drawings:

Fig1 isasimplified perspective view of a cross-coun-
try ski having a ski binding according to the prior
art in the pushing away phase when skating,
Fig2 is a side-elevation of a ski binding according to
a preferred embodiment of the invention con-
necting a ski boot to a cross-country ski in a first
position of the ski boot with respect to the ski,
Fig3 s aview similar to that of Fig 2 with the ski boot
in a second position with respect to the ski sub-
stantially corresponding to the position during
the last part of the pushing away phase when
skating,

Fig4 s a perspective view of the ski binding with ski
boot and ski according to Fig 2,

Fig5 isaschematic, simplified view of the ski binding
and ski boot according to Fig 2 from above,
Fig6 s an exploded and enlarged view of a part of
the ski binding shown in the figures 2-5, and
Fig7 isaside elevation schematically illustrating a ski
binding according to another embodiment of the
present invention.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS OF THE INVENTION

[0023] It is schematically illustrated in fig 1 how a ski
binding for connecting a ski boot to a cross-country ski
according to the prior art provides pivoting of the boot
with respect to the ski about an axis extending substan-
tially perpendicular to the longitudinal direction of the ski
and being located in front of the toe portion of the foot of
the skier for lifting the heel of the boot away from the ski
when pushing away. In this case the force applied to the
ski boot by contracting the muscles of the thigh of the
skier will be transferred to the ski at a position well behind
said pivoting axis resulting in the disadvantages de-
scribed above.

[0024] A ski binding according to a preferred embodi-
ment of the presentinvention will now be described while
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making reference simultaneously to fig 2-6. The ski bind-
ing comprises an attachment 1 to be secured to the ski,
for instance by screws, in the mid region thereof. This
attachment has two lateral wings 2, 3 (see fig 6) with
holes 4, 5 for defining a pivot axis extending substantially
perpendicularly to the longitudinal direction of the ski 6.
Arigid member 7 is pivotally connected to the attachment
1 about said pivot axis in a way to be described more in
detail below and adapted to support a ski boot 8. Means
9, 10, for instance in the form of screws and nuts, are
adapted to fix the ski boot 8 to the support member 7 so
that said pivot axis 11 will be located under the boot in
the longitudinal direction of the ski behind the intended
location of a tip of a foot to be received in said boot, and
more exactly close behind the rear end of the big toe of
a foot to be received in the boot and stiffening this.
[0025] The support member extend under substantial-
ly the entire ski boot and is secured thereto both in the
front region and the rear region of the boot, so that it will
in the practice act as an integral part of the ski boot and
stiffening this.

[0026] The attachment 1 is adapted to be secured to
a ski so that the pivot axis 11 will be located substantially
at the point of balance (centre of gravity) of the ski, which
is important when the ski is lifted from the ground.
[0027] How the support member 7 is connected to the
attachment 1 appears more exactly from fig 6. A pin-
member formed by a tube 12 having a length correspond-
ing to the distance between the wings 2, 3 is adapted to
be pushed through a tube or hole 13 at the end of the
support member 7 (only a part of this member is shown
in fig 6), which has an inner diameter substantially cor-
responding to the outer diameter of the tube 12. Screws
14, 15 are secured to the opposite sides of the tube 12
having an internal thread, so that the pivot axis 11 is
defined by the centre axis of the tube 12.

[0028] A spacer 16 in the form of a sleeve having a
larger outer diameter than the inner diameter of the hole
13 and an inner diameter at least as large as the outer
diameter of the tube 12 is arranged on the tube 12 on
one side of the tube 13 removing this by the length of the
spacer from one 2 of the wings. Thus, thanks to the spac-
er a lateral displacement of the support member 7 and
by that of a ski boot fixed thereto towards one longitudinal
border of the ski will be achieved. This lateral displace-
ment with respect to a longitudinal centre line of the ski
will be substantially half the length of the spacer 16. When
arranging the spacer 16 on the side illustrated in fig 6
said displacement will be towards the longitudinal border
17 of the ski.

[0029] It is possible to convert said lateral displace-
ment to be towards the other longitudinal border 18 of
the ski instead by simply turning the screws 14, 15 out
of engagement with the tube 12, move the support mem-
ber 7 over the tube 12 towards the border 18 and the
spacer 16 to the other side of the tube 12 and then secure
the screws 14, 15 to the tube 12 again. This means that
the inner edge of the ski will be changed from the edge
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19 to the edge 20 and the ski from being a left ski to be
a right ski.

[0030] Itis illustrated in fig 5 how lateral grooves 21,
22 may be provided either in the bottom of the ski boot
or in the support member 7 for enabling further adjust-
ment of the lateral displacement of the ski boot 8 with
respect to the ski 6.

[0031] Aspring member 23 is connected to the support
member 7 and it has one free end at each side of the
support member. It is shown in fig 4 how one 24 of these
free ends is adapted to bear against a stop member 25
arranged on a lateral wing of the attachment at the side
towards which the support member 7 is displaced. This
spring 23 is adapted to store potential energy when the
support member is pivoted away from the position (indi-
cated by dashed lines in fig 4) in which the heel of a ski
boot rests through the support member onto the ski for
influencing the support member back to this position in
absence of outer forces thereupon and to provide a cer-
tain resistance when lifting the heel portion of the ski boot
for stabilizing this movement.

[0032] The ski binding also comprises a first engage-
ment member in the form of a recess 26 arranged on the
lower side at the rear of the support member 7 and a
second engagement member 27 in the form of a row of
projections 28 to be secured on top of the ski while ex-
tending transversely thereto. Two projections 28 are in
this case adapted to come into engagement with said
recess 26 when the support member is pivoted down
towards the ski for stabilizing the support member with
respect to lateral movements in this position thereof. The
lateral displacement of the support member with respect
to the ski decides which two projections 28 will enter the
recess 26 in this position.

[0033] The technique when skating with a ski provided
with a ski binding according to the present invention will
be the same as for ski bindings of this type already known.
However, the skier will be able to assume a much more
steady state during the pushing away phase, and the
force applied by the legs through the foot towards the ski
and the snow layer will have a more advantageous di-
rection and be more distinct. Thus, the ski boot will have
a position with respect to the ski close to that shown in
fig 3 during the end of this pushing away phase, which
means that the force applied to the ski through the middle
foot region of the foot will be directed substantially
through the pivot axis 11. This means that the force will
be directed substantially through the point of balance of
the ski, which is preferable with respect to the result of
said pushing away.

[0034] Not only the fixing of the ski boot 8 to the rigid
support member 7 but also a more tight connection of
the support member to the tube 12 than the pin of a con-
ventional ski boot to a conventional binding and this lo-
cation of the pivot axis 11 under the ski boot and the foot
of the skier contributes to an increased stability with re-
spect to ski bindings already known and accordingly to
a better balance of the skier and possibility to ski faster
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without losing the balance.

[0035] A ski binding according to another preferred
embodiment of the invention is shown in fig 7. This differs
from that according to fig 2-6 only by the way of fixing
the ski boot 8 to the support member 7. It is here shown
how this may be achieved in a way similar to that used
for for instance bicycles shoes by simply pressing male
members 29, 30, here in the front and rear region of the
ski boot, into engagement with female members 31, 32
on the support member for being caught therein by snap-
inlock members 33, 34, which may then easily be opened
when the ski boot is to be removed again. A number of
other possibilities to secure the ski boot to a support
member of a ski binding according to the present inven-
tion are possible.

[0036] The invention is of course not in any way re-
stricted to the preferred embodiments thereof described
above, but many possibilities to modifications thereof
would be apparent to a person with ordinary skill in the
art without departing from the basic idea of the invention
as defined in the appended claims.

[0037] The supportmember may have any other shape
than that shown in the figures, and it is also within the
present invention to have the support member formed
as an integral part of a ski boot by that having a stiffened
portion under the sole for forming the sole of the ski boot.
[0038] It is possible to provide the entire lateral dis-
placement of the ski boot solely by a displacement of the
ski boot with respect to the support member, but in such
a case the ski boot have to be very steady.

Claims

1. A ski binding for connecting a ski boot (8) to a cross-
country ski (6) allowing pivoting of the boot with re-
spect to the ski about an axis extending substantially
perpendicularly to the longitudinal direction of the ski
for lifting the heal of the boot away from the ski when
pushing away, characterized in that it comprises
an attachment (1) to be secured to the ski, a rigid
member (7) pivotally connected to said attachment
about a pivot axis (11) above the upper surface of
the ski and adapted to support a said ski boot as well
as means (9, 10) adapted to fix said ski boot to said
supportmember so that said pivot axis will be located
under said boot in the longitudinal direction of the ski
behind the intended location of a tip of a foot to be
received in said boot.

2. Askibinding according to claim 1, characterized in
that said means (9, 10) is adapted to fix said ski boot
(8) to said support member (7) so that said pivot axis
will be located 3-9 cm behind the intended location
of a tip of a foot to be received in said boot.

3. Askibinding according to claim 2, characterized in
that said means (9, 10) is adapted to fix said ski boot
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(8) to said support member (7) so that said pivot axis
will be located behind the rear end of the big toe of
a foot to be received in said boot.

A ski binding according to any of the preceding
claims, characterized in that said attachment (1)
is adapted to be secured to a ski (6) so as to position
said pivot axis (11) for said support member (7) sub-
stantially at the point of balance of said ski.

A ski binding according to any of the preceding
claims, characterized in that it comprises an ar-
rangement allowing a ski boot (8) fixed to said sup-
port member (7) by said fixing means to be offset
with respect to a longitudinal centre line of said ski
(6), i.e. laterally displaced towards one of the longi-
tudinal borders (17, 18) of the ski.

A ski binding according to claim 5, characterized in
that said arrangement is adapted to allow an adjust-
ment of the degree of said lateral displacement.

A ski binding according to claim 6, characterized in
that said fixing means (9, 10) and said support mem-
ber (7) are designed to allow said ski boot (8) to be
laterally displaced with respect to said support mem-
ber for being fixed in different positions with respect
thereto.

A ski binding according to any of claims 5-7, char-
acterized in that said arrangement comprises
means (12-16) for connecting said support member
(7) to said attachment laterally displaced towards
one of the longitudinal borders of a ski.

A ski binding according to claim 8, characterized in
that said means for laterally displacing the support
member comprises a spacer (16) arranged on a pin-
member (12) defining said pivot axis (11) and acting
on said support member for removing it with respect
to one lateral side (2, 3) of said attachment (1) and
by that laterally displace the support member with
respect to said ski.

A ski binding according to any of claims 5-9, char-
acterized in that said arrangement is adapted to
allow a conversion of said lateral displacement from
one of said longitudinal borders (17, 18) of a ski to
the other.

A ski binding according to claim 7 and 10, charac-
terized in that said arrangement is adapted to allow
said conversion by allowing lateral displacement of
said ski boot (8) with respect to said support member

().

A ski binding according to claim 9 and 10, charac-
terized in that said pin-member (12) defining said
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13.

14.

15.

16.

pivot axis (11) is designed to be removable with re-
spect to said attachment (1) and with respect to said
supportmember (7) for enabling arrangement of said
spacer (16) at either side of the support member for
removing this with respect to either of two lateral
sides of the attachment and by that towards an op-
tional of the two longitudinal borders of the ski.

A ski binding according to any of the preceding
claims, characterized in that said means (9, 10) for
fixing said ski boot (8) to said support member (7) is
adapted to secure the skiboot to the supportmember
in the front region and in the rear region of the boot.

A ski binding according to any of the preceding
claims, characterized in that it comprises means
(23) adapted to store potential energy upon pivoting
of said support member (7) from a position in which
the heal of a said ski boot rests through the support
member onto the ski for influencing said support
member back to this position in absence of outer
forces thereupon.

A ski binding according to claim 14, characterized
in that said energy storing means comprises.a
spring (23) arranged to act between said attachment
(1) and the support member (7) for storing potential
energy when pivoting said support member away
from said position.

A ski binding according to any of the preceding
claims, characterized in that it comprises a first en-
gagement member (26) arranged on the lower side
at the rear of the support member (7) and a second
engagement member (28) to be secured on top of a
said ski, and that these engagement members com-
prise female and male portions, respectively, adapt-
ed to come into engagement when the rear portion
of said support member carrying the heel of said ski
boot is pivoted down towards the ski for stabilizing
the support member with respect to lateral move-
ments in this position thereof.
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