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(57) ABSTRACT

An ice skate for skating on ice, which comprises; an upper
chassis section comprising a first contact surface having a
front end and a rear end, a lower chassis section comprising
a second contact surface having a front end and a rear end,
and a coupling arrangement comprising a spring back
means, which coupling arrangement is arranged to mechani-
cally connect the upper and lower chassis sections.
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AN ICE SKATE WITH EXCHANGEABLE
BLADE

TECHNICAL FIELD

[0001] The present disclosure relates to the field of ice
skates for skating on ice. In particular, the disclosure relates
to an ice skate at which an upper chassis section is arranged
to pivot by a rolling contact motion relative to a lower chas-
sis section and wherein the lower chassis section may be
removed and exchanged.

BACKGROUND

[0002] Traditional ice skates comprise a boot for receiving
the foot of a user and a skate blade which is immovably
fixed to the boot. The blade exhibits a certain profile or
rocker which means that the lower ice contacting edge is
curved with a certain radius of curvature along the longitu-
dinal direction of the blade. This curvature allows the user to
decide which portion of the blade that momentarily is to be
in contact with the ice. By shifting the angle at which the
force is transmitted from the user’s leg to the blade, the user
may move the momentary ice contacting portion back and
force along the curved ice contacting surface.

[0003] Since longer momentary ice contacting portions
promote higher speed on the ice, speed skates typically exhi-
bit profiles with larger radiuses of curvature. In fact, at speed
skates the entire ice contacting surface or at least a predomi-
nant portion thereof may be straight without any curvature at
all. On the other hand, shorter momentary ice contacting
portions promote the manoeuvrability and facilitates sharp
turns, quick starts and stops as well as backward skating. For
this reason, ice skates for use at other sports such as ice
hockey, bandy, figure skating and the like typically exhibit
blade profiles with smaller radiuses of curvature. The curva-
ture of the blade may vary along the ice contacting surface
such that the profile comprises a number of portions having
different radiuses along the blade. Blades for ice hockey
skates may e.g. exhibit a front portion with a smaller radius
used for acceleration, a mid-portion with larger radius for
gliding and high-speed skating and a rear portion with smal-
ler radius for quick stops and cross-over skating.

[0004] For speed skates there exists different types of so-
called clap-bindings for attaching the boot to the blade. Such
clap-bindings allow the boot to pivot about a fixed axis of
rotation relative to the blade. By this means the skater is
allowed to extend each leg stroke while maintaining a com-
paratively long portion of the blade in contact with the ice,
thereby to increase the speed.

[0005] Recently, a further developed type of ice skates has
been introduced. At this type, the boot is allowed to pivot by
arolling contact motion in the longitudinal direction relative
to the blade. EP 2 696 949 B1 discloses such an ice skate.
This ice skate comprises a binding having an upper chassis
section with a first contact surface and a lower chassis sec-
tion with a second contact surface. At least one of the con-
tact surfaces is curved. A coupling means is arranged to
engage the upper and lower chassis sections such that they
may pivot relative to another in the longitudinal direction
and such that the first and second contact surfaces are in
rolling contact without a fixed point of rotation during said
pivoting. A spring back means is arranged to urge the rela-
tive pivotal position between the first and second contact
surfaces to a neutral position. This ice skate is intended for
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use at ice hockey, bandy, figure skating and the like and it
allows for that the user may shift the centre of gravity along
the length of the foot while maintaining an even pressure to
the blade. By this means the manoeuvrability, performance
and comfort is greatly enhanced.

SUMMARY

[0006] One object of the present disclosure is to provide
an enhanced ice skate of the type which allows an upper
chassis section to pivot by a rolling contact motion without
a fixed point of rotation relative to a lower chassis section.

[0007] Another object is to provide such an ice skate
which allows easy exchange of the blade.

[0008] A further object is to provide such an ice skate
which allows for precise adjustment of a spring back force
which urges or biases the relative pivoting rolling motion to
a neutral position.

[0009] A still further object is to provide such an ice skate
which is simple and reliable in construction.

[0010] Yet another object is to provide such an ice skate
exhibiting a reduced weight and dimensions.

[0011] Another object is to provide such an ice skate,
which exhibits great stability and sturdiness.

[0012] A further object is to provide such an ice skate at
which the geometry of the rolling contact motion readily
may be altered.

[0013] These and other objects are achieved by an ice
skate as defined in the amended claim 1. The ice skate for
skating on ice, comprises; an upper chassis section compris-
ing a first contact surface having a front end and a rear end, a
lower chassis section comprising a second contact surface
having a front end and a rear end, and a coupling arrange-
ment comprising a spring back means, which coupling
arrangement is arranged to mechanically connect the upper
and lower chassis sections. At least one of the first and sec-
ond contact surfaces is curved. The coupling arrangement is
arranged to allow the upper chassis section to pivot relative
to the lower chassis section by rolling contact motion
between the first and second contact surface such that a
momentary contact region of the first and second contact
surfaces moves back and forth between the front and rear
ends of the first and second contact surfaces. The spring
back means is arranged to urge the momentary contact
region to a neutral position along the first and second contact
surfaces. The coupling means comprises a release means
arranged to be selectively set to a locking position for apply-
ing the urging force between the first and second chassis
sections and a release position for relieving the urging
force and allowing the lower chassis section to be removed
from the upper chassis section

[0014] When utilizing and further developing the ice skate
disclosed in EP 2 696 949 B1, it has been found that it is
would be advantageous to be able to quickly remove and
exchange the lower chassis section comprising the ice con-
tacting blade of the ice skate. This applies e.g. at ice hockey
and bandy matches where the blade tends to get worn or
damaged during the match. Traditionally it has then been
necessary to remove the entire ice skate from the player
and to bring the skate to a blade sharpening station where
the blade is sharpened and to thereafter re-fasten the ice
skate to the player. Alternatively, one or more extra pairs
of sharpened ice skates may be kept for each player, such
that each player may change skates during the match when
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necessary. However, this is also a time-consuming process
and requires considerable space for keeping the sharpened
skates ready for use during the match.

[0015] The inventors have realized that it would be advan-
tageous if it, as such situations, would be possible to provide
the players with sharpened blades by merely exchanging a
part of the ice skate, such that the boot of the skate may be
kept fastened to the player’s foot during the entire match.
This would drastically reduce the time needed for providing
each player with sharpened blades and would also consider-
ably reduce the space needed for keeping the sharp blades.
In particular, the inventors have realized that such a possi-
bility to exchange only a part of the ice skate may advanta-
geously be achieved by utilizing the coupling arrangement
of the ice skate, which coupling arrangement is provided for
allowing the relative pivotal movement between the upper
chassis section and the lower chassis section. Utilizing the
coupling arrangement both for allowing the relative pivotal
movement and as a release means for allowing removal and
re-attachment of the lower chassis section entails for that
both functions may be accomplished in a reliable and
space saving manner which requires only a comparatively
low number of components.

[0016] According to an embodiment the release means
may comprise the spring back means. In this way, the resi-
liency of the spring back means used for urging the momen-
tary contact region to the neutral position is also used for
accomplishing the releasable fixation of the lower chassis
section to the upper chassis section. This further contributes
to keeping the number of required components low and to
reduce the required space.

[0017] The spring back means may be fixed to the upper
chassis section and arranged to be selectively set to be
engaged with the lower chassis section for urging the
momentary contact region to the neutral position and to be
disengaged from the lower chassis section, for allowing the
lower chassis section to be removed from the upper chassis
section.

[0018] The spring back means may comprise a first
engagement surface and the lower chassis section may com-
prise an upwardly protruding engagement member with a
second engagement surface. The first and second engage-
ment surfaces are then engaged when the spring back
means is set to be engaged with the lower chassis section.
[0019] The spring back means may be arranged in a front
cavity of the upper chassis section and the engagement
member may be receivable in the front cavity. Such a loca-
tion of the spring back means affords for that the spring back
means may be arranged inside an existing cavity of a front
blade support member or a front post, which is arranged at
the toe portion of modern, conventional ice skates, for the
fixation and support of the blade. By this means, the advan-
tageous blade exchange functionality may be integrated into
the skate without any substantial deviation from the conven-
tional dimensions and shape of modern ice skates. In parti-
cular, the spring back means may be incorporated at conven-
tionally appearing skates with no increase of the outer
dimensions or alteration of the outer shape.

[0020] The spring back means may be pivotal between an
engagement position for engaging the lower chassis section
and a disengagement position for being disengaged from the
lower chassis section.

[0021] The release means may comprise a tool receiving
means arranged to receive a tool for conversion of the
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release means between the locking position and the release
position. This allows for that a comparatively strong force
may be used for fixation of the lower chassis section since
also such a strong force may conveniently be surpassed by
the use of a tool.

[0022] The first and/or second contact surface may be
arranged on an exchangeable insert which is removably
fixed to the upper chassis section. This provides for easy
and quick adaptation of the curvature if the first contact sur-
face in order to meet individual user’s personal preferences.
[0023] The ice skate may then further comprise an insert
retention means arranged to releasably retain the insert to
the upper chassis section when the lower chassis section
has been removed. This prevents unintentional removal of
the insert when the lower chassis section has been released
e.g. when changing blades.

[0024] Such insert retention means may comprise press
fitting means, snap fitting means or threaded screw means
for the removable retention of the insert to the upper chassis
section.

[0025] The spring back means may comprise a link
mechanism comprising a first link arm which is pivotally
connected to the upper chassis section, a second link arm
which is pivotally connected to the first pivot arm and a
spring arranged to urge respective free ends of the first and
second pivot arm towards each other. This affords for a reli-
ant, durable and space saving means to achieve the force for
urging the momentary contact region to the neutral position
and for allowing easy release of the lower chassis section.
[0026] The curvature of the first and/or second contact
surface may exhibit a constant radius over its entire length.
[0027] Alternatively, at some applications it may be desir-
able that the curvature of the first and/or second contact sur-
face varies over its length.

[0028] At least a portion of the first and/or second contact
surface may exhibit a constant curvature having a radius of
> 1 m, preferably 1 -10 m, more preferably 2-8 m and most
preferably 3-7 m.

[0029] At least a portion of the first and/or second contact
surface may exhibit curvature and length which are arranged
such that the maximum pivot angle is between 0,5-5°, pre-
ferably between 1-3° and most preferably approx. 2°, when
the contact region moves between the front and rear ends of
the first and second contact surfaces.

[0030] Such curvatures and pivot angles have proven to be
particularly suitable for ice skates used for ice hockey and
bandy. It is believed that the same also applies to ice skates
for figure skating.

[0031] The upper chassis section is preferably fixed to a
boot for receiving the foot of a user and the lower chassis
section preferably comprises a skate blade.

[0032] The upper chassis section may preferably be injec-
tion moulded from a polymer material.

[0033] According to one embodiment, the spring back
means is arranged to urge the momentary contact region to
aneutral position which is located at the front end of the first
and second contact surfaces, and the spring back means is
entirely arranged in front of the front ends of the first and
second contact surfaces. With regard to the relative pivotal
rolling motion between the upper and lower chassis sections
it has been found that particularly advantageous properties
are achieved if the spring back means is arranged to urge the
momentary contact region to a neutral position which is
located at the front end of the two contact surfaces. Hence,
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certain advantages are achieved if the ice skate is arranged
such the user may preform only a backward rolling from the
neutral position, towards which the spring back means urges
the momentary contact region. By this means the user may
apply the force from the leg directly to the front portion of
the blade without any intermediate resiliency or play.
Hereby the power applied to the front portion of the blade
during the push off phase of the skate is transferred to the ice
without any substantial loss such that the power efficiency is
increased, e.g. during acceleration. Naturally, this affords
for a great advantage since the increased power efficiency
allows for higher skating speed and/or reduced fatigue of the
skater. The direct, non-elastic transfer of force to the front
portion of the blade also enhances the skater’s control and
precision of the skate, especially during acceleration.
[0034] Additionally, an arrangement of the spring back
means entirely in front of the contact surfaces provides for
that the length of the lever by which the spring back means
urges the momentary contact region towards the neutral
position is increased. Hereby, the active urging force is
increased such that the spring back means may be kept com-
paratively weak. This in turn reduces the total weight of the
ice skate which is greatly advantageous at many applica-
tions, such as at ice hockey skates. The increased length of
the lever also affords for that the active urging force may be
precisely fine-tuned to meet the specific needs and desires of
different skaters.

[0035] The forward positioning of the spring back means
also allows for that the spring back means may be formed in
many different shapes and, particularly, that it may be given
a simplistic a shape that is easy to manufacture.

[0036] The upper chassis section may comprise at least
one first stop surface and the lower chassis section com-
prises at least one second stop surface, which stop surfaces
are arranged to, when in mutual contact, prevent the
momentary contact region to pass forward in front of the
front ends of the first and second contact surface. Such
cooperating first and second stop surfaces eliminate any
resiliency from the sprig back means to interfere in the
force transmission from the skater to the blade, when the
momentary contact region has reached its frontmost posi-
tion. The skater may thus rigidly apply the force to the toe
portion of the blade, e.g. at push-off, which increases accel-
eration and enhances the precision and sense of the skating.
[0037] The first and second stop surfaces may preferably
be arranged in front of the front ends of the first and second
contact surface. By this means the rigidity to be applied at
the frontmost rolling position may be accomplished in a
simple, space saving and reliable manner.

[0038] The upper chassis section may comprise a plurality
of first stop surfaces and the lower chassis section comprises
the same number of second stop surfaces. Such multiple
cooperating stop surfaces further assures the rigidity to be
applied in the frontmost rolling position.

[0039] The upper chassis section may comprise at least
one third stop surface and the lower chassis section then
comprises at least one fourth stop surface, which stop sur-
faces are arranged to, when in mutual contact, prevent the
rear portion of the lower chassis section to be separated from
the upper chassis section.

[0040] The fourth stop surface may be arranged on an
upwardly protruding second engagement member of the
lower chassis section which second engagement member is
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receivable in a cavity of the upper chassis section and
wherein the third stop surface is arranged in said cavity.
[0041] The spring back means may comprise an injection
moulded spring of a polymer material. By this means the
spring back means may readily be given the desired spring
properties and dimensions and produced at low cost.

[0042] The spring back means may be arranged to be
deformed when the momentary contact region moves from
the neutral position and wherein the upper chassis section
comprises a spring back limiting means which is arranged
to limit the maximum deformation of the spring back means.
By this, the spring back means is readily prevented from
being broken or otherwise damages in case the upper and
lower chassis sections are unintentionally separated from
each other.

[0043] Generally, all terms used in the claims are to be
interpreted according to their ordinary meaning in the tech-
nical field, unless explicitly defined otherwise herein. All
references to “a/an/the element, apparatus, component,
means, step, etc.” are to be interpreted openly as referring
to at least one instance of the element, apparatus, compo-
nent, means, step, etc., unless explicitly stated otherwise.
The steps of any method disclosed herein do not have to
be performed in the exact order disclosed, unless explicitly
stated.

BRIEF DESCRIPTION OF THE DRAWINGS

[0044] Aspects and embodiments are now described, by
way of example, with reference to the accompanying draw-
ings, in which:

[0045] FIG. 1 is a perspective view illustrating an upper
and a lower chassis section of an ice skate according to one
embodiment.

[0046] FIGS. 2a-c are longitudinal sections through the
ice skate shown in FIG. 1 illustrating respective states of a
spring back means.

[0047] FIG. 3 is a longitudinal section corresponding to
FIG. 2a illustrating another embodiment.

[0048] FIG. 4 is a longitudinal section corresponding to
FIGS. 24 and 3 illustrating a further embodiment.

[0049] FIG. 4 is a longitudinal section corresponding to
FIGS. 24, 3 and 4 illustrating a yet an embodiment.

[0050] FIGS. Sa-c are longitudinal sections corresponding
to FIGS. 2a-c illustrating a further embodiment.

[0051] FIG. 6 is a perspective view illustrating a compo-
nent shown in FIGS. Sa-c in enlarged scale.

DETAILED DESCRIPTION

[0052] The aspects of the present disclosure will now be
described more fully hereinafter with reference to the
accompanying drawings, in which certain embodiments of
the invention are shown.

[0053] These aspects may, however, be embodied in many
different forms and should not be construed as limiting;
rather, these embodiments are provided by way of example
so that this disclosure will be thorough and complete, and to
fully convey the scope of all aspects of invention to those
skilled in the art. Like numbers refer to like elements
throughout the description.

[0054] FIG. 1 illustrates an upper chassis section 10 and a
lower chassis section 30 of an ice skate according to an
embodiment of the invention. The ice skate is intended for
use at ice hockey playing. The upper chassis section 10 is
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arranged to be fixed to a boot (not shown) for receiving a
foot of the user. The upper chassis section 10 constitutes a
blade holder and is formed in one piece by injection mould-
ing of a polymer material, such as polyamide. The upper
chassis section is generally hollow and comprises a rear
post 11, a front post 12 and a lower channel portion 13
which connects the rear 11 and front 12 posts. The channel
portion 13 comprises two vertical channel walls 13a, 135
which extend longitudinally from the front end to the rear
end of the upper chassis section 10. The channel walls 13a,
135 defines longitudinally extending channel for receiving
an upper portion of the lower chassis section 30. The upper
chassis section 10 further comprises a reinforcing portion 14
comprising a number of beams which interconnect the rear
post 11, the front post 12 and the channel portion 13. The
rear 11 and front 12 posts each has an upper flange portion
11a, 12a which projects laterally with through holes 115,
125 for support and fixation of the boot.

[0055] The lower chassis section 30 is made of steel and
comprises a blade portion 31 with a lower ice contacting
edge 32. By grinding the blade portion 31, it may be given
any desired profile or rocker in order to suit each user’s
individual needs and preferences. Correspondingly, the
edge 32 may be sharpened to any cross-sectional geometry
which suits the ice and other conditions at hand as well as
the user’s personal preferences.

[0056] As best seen in FIGS. 1 and 2a-c, the lower chassis
section 30 is formed as a single piece integral component.
The lower chassis section may e.g. be formed by stamping,
cutting or milling a metal blank. Preferably the lower chas-
sis section 30 has a constant cross-sectional width which
typically may be 2-5 mm and normally is approx. 3 mm.
[0057] The upper portion of the lower chassis section’s 30
blade portion 31 is received in the channel formed between
the channel walls 13a, 13b. For secure and steady guiding
and sideways fixation of the lower chassis section 30, the
lateral distance between the channel walls 134, 135 is essen-
tially equal to the cross-sectional width of the lower chassis
section 30. The lower chassis section 30 further comprises a
number of protrusions which extend upwardly, towards the
upper chassis section 10 from the blade portion 31. These
protrusions comprise a first engagement member in the form
of a first hook member 33 which extends upwardly from the
blade portion 31 and is received within a cavity 12¢ of the
front post 12. A second engagement member in the form of a
second hook member 34 extends upwardly from the rear end
of the blade portion 31 and is received in a cavity 11c of the
rear post 11.

[0058] The upper chassis portion 10 comprises a first
curved contact surface 15 which exhibits a front end 15«
and a rear end 15b. In the shown example, the first contact
surface 15 is arranged as a lower edge of an exchangeable
insert 16 which is removably received in a downwardly
open insert cavity 17 of the upper chassis section 10. At a
not shown alternative, the second contact surface may be
arranged as a downwardly facing edge surface formed inte-
gral with the upper chassis section. The lower chassis sec-
tion 30 exhibits a corresponding second contact surface 35
which extends along the upper edge of the blade portion 31
between a longitudinal mid region and a rear region of the
lower chassis section 30. The second contact surface 35
exhibits a front end 35a which is vertically aligned with
the front end 15a of the first contact surface 15 and a rear
end 355, which is vertically aligned with the rear end 154 of
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the first contact surface 15. The front ends 15a, 35a are
arranged approximately at the longitudinal centre of the
lower chassis section 30 and the rear ends 155, 35b are
arranged in proximity to the rear end of the lower chassis
section 30. Typically, the length of the first 15 and second 35
contact surface, 1.e. the distance between the front ends 154,
35a and the rear ends 155, 35b may constitute approx. half
of the total length of the lower chassis section 30. For exam-
ple, at an ice skate where the total length of the lower chassis
section is 300 mm, the ice contacting edge of the blade por-
tion may be 200 mm and the length of the first and second
contact surfaces may be approx. 120 mm.

[0059] The first contact surface 15 is curved in the long-
itudinal direction. In the shown example the curvature is
constant with a radius of approx. 4 m. However, the radius
of curvature may be selected depending of e.g. the type of
ice skate and the user’s preferences. Additionally, the cur-
vature needs not to be constant but may vary over the length
of the contact surface.

[0060] By arranging the first contact surface 15 on an
exchangeable insert 16, which is removably fixed to the
upper chassis section 10, the ice skate may readily be
adapted to the prevailing circumstances and the user’s
desires by easy exchange of the insert. At the shown exam-
ple, the second contact surface 35 is planar over its entire
length. However, the second contact surface may also be
curved. At further alternative, not shown embodiments, the
lower second contact surface may be curved and the upper
first contact surface may be planar.

[0061] In any case, the first 15 and second 35 contact sur-
faces, at least one of which is curved, allows for that the
upper chassis section 10 may pivot by a rolling contact
motion without a fixed point of rotation relative to the
lower chassis section 30. During such relative pivotal move-
ment, a momentary contact region CR between the first 15
and second 35 contact surfaces will move back and forth
between the front ends 154, 164 and rear ends 155, 165 of
the first 15 and second 35 contact surface. In FIG. 2a the
upper chassis section 10 has been pivoted forwardly to its
frontmost position whereby the momentary contact region
CR is positioned at the front ends 15a, 35a of the first 15
and second 35 contact surfaces. Correspondingly, In FIG. 26
the upper chassis section 10 has been pivoted rearwardly to
its rearmost position, whereby the momentary contact
region CR is positioned at the rear ends 155, 355 of the
first 15 and second 35 contact surfaces.

[0062] The ice skate further comprises a coupling arrange-
ment which connects the upper 10 and lower 30 chassis sec-
tions while allowing said relative pivotal movement. The
coupling arrangement comprises a spring back means 50
which is arranged to resiliently urge the relative pivotal
movement forwardly to a neutral position where the
momentary contact region CR is located at the front ends
15a, 35a of the first 15 and second 35 contact surfaces.
This neutral position is shown in FIG. 2a. By applying a
force to the upper chassis section 10, behind the front ends
15a, 35 of the contact surfaces 15, 35, it is possible to tem-
porarily pivot the upper chassis section 30 rearwardly such
that the momentary contact region CR moves backwards
towards the rear ends 155, 356 as shown in FIG. 25. A
soon as such an external force is released, the spring back
means S0 urges the relative movement back to the neutral
position shown in FIG. 2a.
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[0063] At the embodiment shown in FIGS. 2a-c, the
spring back means 50 comprises a spring member 51
which is received in the cavity 12¢ of the upper chassis sec-
tion’s 10 front post 12. The spring member 51 is pivotally
fixed to the front post 12 and it comprises a generally U-
formed resilient arm. A first end 51« of the arm exhibits a
circular through hole which receives a circular stem 124
extending laterally between opposing sidewalls of the front
post 12, through the front post’s cavity 12¢. A second end
515 of the arm comprises a cylindrical portion with an outer
first engagement surface 51¢ which is removably received in
an engagement seat forming a second engagement surface
33a of the first hook member 33 of the lower chassis section
30. The cylindrical portion of the second end 515 further
exhibits a lateral recess or through opening 52 for receiving
a tool (not shown) as will be described further below.
[0064] In the position shown in FIG. 2a the spring mem-
ber 51 has been initially pre-tensioned by being pivotally
fixed to the stem 124 and brought into engagement with
the engagement seat’s second engagement surface 33a,
such that it urges the relative pivotal movement between
the upper 10 and lower 30 chassis sections to the neutral
frontmost pivoted position. By applying a relative force
between the upper 10 and lower 30 chassis sections, behind
the front ends 15a, 25a of the contact surfaces 15, 35 the
spring member will be deformed and further tensioned
thereby to allow the backward pivotal movement to the
position shown in FIG. 2b. At release of said force, the
energy stored in the spring member 51 during the further
tensioning causes a reversed pivotal movement back to the
neutral position shown in FIG. 2a.

[0065] The upper chassis section 10 further comprises a
first stop surface 17 which is formed on a lower laterally
extending wall 19 connecting the side walls of the front
post 12. The lower chassis section 30 exhibits a correspond-
ing second stop surface 37 arranged on the upper edge of the
blade portion 31 in the front region of the blade portion 31.
The first 17 and second 37 stop surfaces are arranged to
come in mutual contact when the momentary contact region
CR has reached the front ends 154, 354 of the contact sur-
faces 15, 35. Hereby, any further frontwards pivotal move-
ment passed the neutral position is effectively prevented.
The arrangement of the cooperating first 17 and second 37
stop surfaces allows for that any force applied to the upper
chassis section 10, in front of the contact surfaces 15, 35 and
at the neutral position will be directly and un-elastically
transmitted to the blade portion 31 without any yielding.
[0066] The lower lateral wall 19 of the front post 12 also
provides an arrest for the spring member 51. If for example
the front portion of the lower chassis section 30 would be
caught by or hooked up in a surrounding object such that
said front portion runs the risk of being separated from the
upper chassis section 10, the spring member 51 will make
contact with the lower lateral wall 19 to thereby prevent
further pivoting and extension of the spring member 51.
By this means, the first engagement surface S1c¢ on the sec-
ond end 516 of the spring member 51 will maintain its
engagement with the engagement seat’s second engagement
surface 33a of the lower chassis section’s 30 first hook
member 33, such that the front portion of the lower chassis
section 30 is prevented from being unintentionally separated
from the upper chassis section 10. The lower lateral wall
portion 19 also prevents the spring member 51 from being
excessively deformed and tensioned at such unintentional
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movement of the lower chassis section’s front portion,
thereby to reduce the risk fatigue failure of the spring mem-
ber 51.

[0067] At the rear post 11, the upper chassis section 10
exhibits an upwardly facing third contact surface 18 which
is arranged at a lower wall portion 20 extending laterally
through the rear post cavity 11c between opposite sidewalls
and a rear wall of the rear post 11. A downwardly facing
fourth stop surface 38 is arranged on the second hook mem-
ber 34 of the lower chassis section. The third 18 and fourth
38 stop surfaces are arranged such that there exists a small
distance therebetween when the first 17 and second 37 stop
surface are in mutual contact and the relative pivotal move-
ment thus is in the neutral position. Hence the third 18 and
fourth 38 stop surfaces do not contribute to define the front-
most neutral position of the relative pivotal movement.
Instead, the third 18 and fourth 38 stop surfaces are arranged
for security purposes to prevent that the rear portion of the
lower chassis section 30 is unintentionally separated from
the upper chassis section 10 in case this rear blade portion
is caught or hooked up to any surrounding object.

[0068] A downwardly facing fifth contact surface 21 is
arranged on the lower side of the rear post’s 11 lower wall
portion 20 and a sixth stop surface 41 is arranged on the
blade portion’s 31 upper edge, behind the second hook
member 34. The fifth 21 and sixth 41 stop surface come in
mutual contact when, during backward pivoting, the
momentary contact region CR reaches the rear ends 155,
35b of the first 15 and second 35 contact surfaces, such
that the pivotal movement is limited passed the rearmost
pivotal position shown in FIG. 25, where the momentary
contact region is located at the rear ends 15b 35b of the
contact surfaces 15, 35.

[0069] With reference to FIGS. 2a and 2c¢, the ice skate is
further arranged to allow easy removal and exchange of the
lower chassis section 30. Such exchange of the lower chas-
sis section may be highly advantageous e.g. at ice hockey
matches where it allows a worn or damaged blade to be
quickly exchanged by a sharpened blade. For this purpose,
the coupling arrangement comprises a release means as
explained below.

[0070] At least one or both opposing lateral side walls of
the front post 11 is provided with a generally V-shaped
through penetrating slot 22. The slot 22 allows insertion of
a pointed tool (not shown) into the recess or through open-
ing 52 arranged at the second end 515 of the spring member
50. At the neutral position shown in FIG. 2a, the tool may be
inserted into the recess or opening 52 and thereafter pulled
forwards along the V-shaped slot 22 to thereby disengage
the first engagement surface S1c of the spring member 51
from the second engagement surface 33a of the first hook
member 33. FIG. 2¢ illustrates how the second end 515 of
the spring member 51 in this way has been pulled forwardly,
under anti-clockwise pivoting of the spring member 51
about the stem 124, to an intermediate position. At this inter-
mediate position the spring member 51 is released from the
fist hook member 33, such that the front portion of the lower
chassis section may be pulled out from the upper chassis
section’s 10 channel portion 13. Thereafter, continued
removal of the lower chassis section’s 30 front portion
allows the second hook member 34 to be disengaged from
the lower wall portion 20 of the rear post 12, such that the
lower chassis section 30 may be completely separated from
the upper chassis section 10.
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[0071] For attaching the same or another lower chassis
section, the second hook member 34 is first inserted in the
channel portion 13 and engaged with the lower wall portion
20 of the rear post 11. Thereafter, the front portion of the
lower chassis section 30 is pivoted into the front portion of
the channel portion 13 such that the first hook member 33 is
inserted into the front post 12. During this insertion the
spring member 51 is allowed to pivot anti-clockwise such
that its second end 515 does not interfere with the insertion
of the first hook member 33. When the lower chassis section
30 has been inserted into the channel portion 13 of the upper
chassis section 10, the tool may be inserted through the front
portion of the V-shaped slot 22 to engage the recess or
through opening 52 of the spring members 51 second end
51b. For completing fixation of the lower chassis section,
the tool is then used to bring the second end’s 515 first
engagement surface Slc into engagement with the second
engagement surface 33a of the first hook member 33. Dur-
ing this engaging operation, the spring member 51 is pivoted
clockwise and pre-tensioned for assuring that the momen-
tary contact region CR is securely urged towards the neutral
position as described above.

[0072] When the lower chassis section 30 has been
removed from the upper chassis section 10, the exchange-
able insert 16 may readily be removed from the insert cavity
17. However, in order to prevent the insert 16 from uninten-
tional removal from the insert cavity, e.g. when it is desired
to exchange only the lower chassis section 30, the insert 16
and/or the insert cavity 17 may be provided with retention
means for retaining the insert 16 from falling out from the
cavity 17. In the shown example such releasable retention is
accomplished by the insert 16 being lightly press fitted into
the insert cavity 17. For removing the insert 16, a pointed
tool (not shown) such as a screwdriver may be inserted
between the insert 16 and a cavity wall and used for bending
the insert out of the press fitted engagement with the cavity
17. At alternative, not shown, embodiments, the retention
means may comprise snap-fit means threaded screw means
or the like.

[0073] FIG. 3 illustrates another embodiment of the ice
skate. At this embodiment the upper chassis section 10 and
the lower chassis section 30 are essentially identical with the
upper and lower chassis section described above and illu-
strated in FIGS. 1-2¢. These components are therefore not
described again here. However, at this embodiment the
spring back means differs from the spring member 51
described above. Here the spring back means comprises a
torsion spring 60 made of a spring steel wire and comprising
a central coil 61. A first leg 62 having a first end 62a and a
second leg 63 having a second end 63a extend from the
central coil 61. The first end 61a exhibits a circular through
hole which receives the lateral stem 124 of the upper chassis
section’s 10 front post 12, such that the torsion spring 60 is
pivotally fixed to the front post 12 and received in the front
post cavity 12¢. By this means the torsional spring 60 is
pivotally fixed to the front post 12 of the upper chassis sec-
tion 10. The second end 63a comprises an annular loop with
a first engagement surface 63¢ which may be received in the
engagement seat’s second engagement surface 33a of the
lower chassis section’s 30 first hook member 33. The annu-
lar loop also defines a inner through hole which may receive
a tool (not shown) for moving the second end along the V-
shaped slot 22 of the front post 12 when first engagement
surface 63c is to be brought out from and into engagement
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with the second engagement surface 33a of the first hook
member for releasing and attaching the lower chassis sec-
tion 30 to the upper chassis section 10.

[0074] The torsion spring 60 functions in the same manner
as the spring member 51 described above for urging the
momentary contact region of the first 15 and second 35 con-
tact surfaces to the front ends 15a, 35« and for allowing the
lower chassis section 30 to be released and attached to the
upper chassis section 10.

[0075] FIG. 4 illustrates a further embodiment of the ice
skate. Also at this embodiment, the upper chassis section 10
and the lower chassis section 30 are essentially identical
with the upper and lower chassis section described above
and illustrated in FIGS. 1-2¢. These components are there-
fore not described again here. At this embodiment the spring
back means differs from the spring member 51 described
above. Here the spring back means comprises a coiled
expansion spring 70 made of a spring steel wire and com-
prising a central coil 71. A first hook 72 and a second hook
73 extend from respective ends of the central coil 71. The
first hook 72 is hooked about the lateral stem 124 of the
upper chassis section’s 10 front post 12. The second hook
73 has a first engagement surface 73¢ which engages the
second engagement surface 33a of the lower chassis sec-
tion’s 30 first hook member 33a.

[0076] The coiled expansion spring 70 functions in the
same manner as the spring member 51 described above for
urging the momentary contact region of the first 15 and sec-
ond 35 contact surfaces to the front ends 15q, 354 and for
allowing the lower chassis section 30 to be released and
attached to the upper chassis section 10.

[0077] FIGS. Sa-b and 6 illustrate yet another embodi-
ment of the ice skate. Also at this embodiment, the upper
chassis section 10 and the lower chassis section 30 are
essentially identical with the upper and lower chassis sec-
tion described above and illustrated in FIGS. 1-4. These
components are therefore not described again here. At this
embodiment the spring back means 80 differs from the
spring members 51, 60, 70 described above. Here, the spring
back means 80 comprises link mechanism which is received
in the front post cavity 12¢ and which comprises a first link
arm 81, a second link arm 82 and a coiled expansion spring
83. The first link arm 81 exhibits a circular through opening
84 which receives the stem 124 of the upper chassis sec-
tion’s front post 12, such that the first link arm 81 is pivo-
tally fixed to the front post 12 of the upper chassis section
10.

[0078] The first arm 81 comprises a first lever portion 85
which extends forwardly and a second lever portion 86
which extends rearwardly from the through opening 84. A
first end 82a of the second link arm 82 is pivotally con-
nected to the free end of the second lever portion 86. The
second end 82b of the second link arm 82 comprises a
rounded portion with a first engagement surface 82¢ which
is releasably received in the second engagement surface 33a
of the first hook member 33 of the lower chassis section 30.
The second end 82b further exhibits a lateral recess or
through opening 824 for receiving a tool (not shown). The
spring 83 comprises a first hooked end 83a which is con-
nected to the first lever portion 85 of the fist link arm 81
and a second hooked end 835 which is connected to the
second end 825 of the second pivot arm 82. By this means
the spring 83 is arranged to urge the first lever portion 85 of
the first pivot arm and the second end 82 of the second pivot
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arm 82 towards each other during relative pivotal movement
about the pivotal connection between the first pivot arm’s
81 second lever portion 86 and the second pivot arm’s 82
first end 82a.
[0079] FIG. 5a illustrates how the link mechanism urges
the momentary contact region CR to the neutral frontmost
position, where the front end 154 of the first contact surface
15 and the front end 35« of the second contact surface 35 are
in mutual contact. In FIG. 5b an external force has been
applied to the upper chassis section 10, behind the front
end 15a, of the first contact surface 15 such that the momen-
tary contact region CR has been moved to the rearmost posi-
tion where the rear ends 155, 355b of the first 15 and second
35 contact surfaces are in mutual contact. At this and any
intermediate position of the momentary contact region CR,
the link mechanism urges, i.e. strives to return the monetary
contact region CR to the neutral frontmost position shown in
FIG. Sa. When the link mechanism has been extended to the
position shown FIG. 55, the second end 825 of the second
pivot arm 82 makes contact with the lower transverse wall
portion 19 of the front post 12 to thereby limit the movement
of the second limit arm 82 and avoid over extension of the
spring 81.
[0080] In FIG. Sc it is illustrated how a pointed tool (not
shown) has been inserted into the through opening 82d of
the link mechanism’s second arm 82 and how the second
end’s 825 first engagement surface 82¢ has been brought
out of engagement with the second engagement surface
33a of the lower chassis section’s 30 first hook member 33
by pulling the tool forwardly. During this operation the
pointed tool has been introduced into the front post cavity
12 through a non-shown slot arranged in one or two side
walls of the front post 12. When the link mechanism by
this means has been brought out of engagement from the
lower chassis section 30 the lower chassis section 30 may
readily be removed and exchanged as described above.
After insertion of a new lower chassis section into the chan-
nel portion 18 the lower chassis section 30 is secured to the
upper chassis section by using the pointed tool (not shown)
for bringing the first engagement surface 82¢ of the second
link arm 82 into engagement with the second engagement
surface 33a of the lower chassis section’s first hook member
33.
[0081] The aspects of the present disclosure have mainly
been described above with reference to a few embodiments
and examples thereof. However, as is readily appreciated by
a person skilled in the art, other embodiments than the ones
disclosed above are equally possible within the scope of the
invention, as defined by the appended patent claims.
1. An ice skate for skating on ice, which comprises;
an upper chassis section comprising a first contact surface
having a front end and a rear end
alower chassis section comprising a second contact surface
having a front end and a rear end, and
a coupling arrangement comprising a spring back means
which coupling arrangement is arranged to mechanically
connect the upper and lower chassis sections,
wherein at least one of the first and second contact surfaces
is curved;
wherein the coupling arrangement is arranged to allow the
upper chassis section to pivotrelative to the lower chassis
section by rolling contact motion between the first and
second contact surface such that a momentary contact
region (CR) of the first and second contact surfaces
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moves back and forth between the front and rear ends of
the first and second contact surface,

wherein the spring back means is arranged to apply an

urging force between the upper and lower chassis sec-
tions for urging the momentary contact region (CR) to a
neutral position along the first and second contact sur-
faces, and

wherein the coupling arrangement comprises a release

means arranged to be selectively set to a locking position
for applying the urging force between the upper and
lower chassis sections and a release position for relieving
the urging force and allowing the lower chassis section to
be removed from the upper chassis section .

2. An ice skate according to claim 1, wherein the release
means comprises the spring back means .

3. An ice skate according to claim 2, wherein the spring
back means is fixed to the upper chassis section and arranged
to be selectively set to be engaged with the lower chassis sec-
tion for urging the momentary contact region (CR) to the neu-
tral position and to be disengaged from the lower chassis sec-
tion, for allowing the lower chassis section to be removed
from the upper chassis section.

4. An ice skate according to claim 3, wherein the spring
back means comprises a first engagement surface and the
lower chassis section comprises an upwardly protruding
engagement member with a second engagement surface and
wherein the firstand second engagement surfaces are engaged
when the spring back means is set tobe engaged with the lower
chassis section.

5. An ice skate according to claim 4, wherein the spring
back means is arranged in a front cavity of the upper chassis
section and wherein the engagement member is receivable in
the front cavity.

6. An ice skate according to claim 2, wherein the spring
back means is pivotal between an engagement position for
engaging the lower chassis section and a disengagement posi-
tion for being disengaged from the lower chassis section.

7. An ice skate according to claim 1, wherein the release
means comprises a tool receiving means arranged to receive
atool for conversion of the release means between the locking
position and the release position.

8. Aniceskate according to claim 1, wherein the firstand/or
second contact surface is arranged on an exchangeable insert
which is removably fixed to the upper chassis section.

9. Anice skate according to claim 8, further comprising an
insert retention means arranged to releasably retain the insert
to the upper chassis section when the lower chassis sectionhas
been removed.

10. An ice skate according to claim 1, wherein the spring
back means comprises a first link arm which is pivotally con-
nected to the upper chassis section, a second link arm which is
pivotally connected to the first pivotarm and a spring arranged
to urge respective free ends of the first and second pivot arm
towards each other.

11. An ice skate according to claim 1, wherein the curvature
of at least a portion of the first and/or second contact surface
exhibits a radius of > 1 meters .

12. Anice skateaccording to claim 1, wherein the curvature
and the length of the first and/or second contact surface are
arranged such that the maximum pivot angle is between,
0.5-5° when the contact region (CR) moves between the
front and rear ends of the first and second contact surfaces.
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13. An ice skate according toclaim 1, wherein the upper
chassis section is fixed to a boot for receiving the foot of a
user and the lower chassis section comprises a skate blade.

14. An ice skate according to claim 1, wherein the upper
chassis section is injection moulded from a polymer material.

15. An ice skate according to claim 1, wherein the spring
back means is arranged to urge the momentary contact region
(CR) to a neutral position which is located at the front end of
the first and second contact surfaces, and wherein the spring
back means 80)-is entirely arranged in front of the front ends
of the first and second contact surfaces.

16. Anice skate according to claim 1, wherein the curvature
of at least a portion of the first and/or second contact surface
exhibits a radius of 1 - 10 meters.

17. Anice skate according to claim 1, wherein the curvature
of at least a portion of the first and/or second contact surface
exhibits a radius of 2-8 meters and most preferably 3-7 m.

18. Anice skate according to claim 1, wherein the curvature
of at least a portion of the first and/or second contact surface
exhibits a radius of 3-7 meters.

19. An ice skate according claim 1, wherein the curvature
and the length of the first and/or second contact surface are
arranged such that the maximum pivot angle is between 1-3°
when the contact region (CR) moves between the front and
rear ends of the first and second contact surfaces.

20. An ice skate according claim 1, wherein the curvature
and the length of the first and/or second contact surface are
arranged such that the maximum pivot angle is approximately
2° when the contact region (CR) moves between the front and
rear ends of the first and second contact surfaces.

* % % % W

Nov. 16, 2023



