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D

An ice skate which includes an outer shoe (1), a blade attached to the sole of the outer shoe, and an inner shoe (9) which is fitted in
the outer shoe and which embraces at least the rear part of the foot, including heel and anke. The inner shoe (9) is fitted in the outer shoe
so as to be pivotal about an axle (10) which extends transversely across the inner sole of the outer shoe (1), forwardly of the ankle joint.
That part of the sole of the inner shoe (9) located rearwardly of the pivot axle is free in relation to the inner sole of the outer shoe, therewith
enabling the rear part of the inner shoe to accompany and guide the foot upon limited upward movement of the heel part of the foot.
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A SKATE

The present invention relates to an ice skate which includes
an outer shoe, a blade mounted on the scle of the outer shoe,
and an inner shoe which is fitted in the outer shoe and which
surrounds at least the rear part of the wearer’s foot,

including heel and ankle.

A conventional 1ce-hockey skate includes a hard boot which
ls laced up in a traditional manner, with the laces being
threaded through eyelets or holes, from a hard toe cap, past
the angle joint to the beginning of the shinbone. The purpose
cf this lacing is to provide the stablest possible connection
between foot and boot. The boot is often made of a combina-
tion of plastic and leather, partly to protect the wearer’s
foot against blows and puck impacts, and partly to provide
stabllity so that the foot is unable to twist or move
sideways. This stability is necessary in order to transmit
power from the foot to the leg. In principle, the same
conditions prevail in ice hockey as those that prevall in
downhill alpine skiing sports, where it is endeavoured to
transmit power from the legs to the skis rather than from the

feet, since the leg muscles constitute the strongest muscular
unit of the body.

Lateral stability 1is normally achieved at the cost of
longitudinal mobility. As a result, the majority of ice-
hockey plavers do not lace their skates up to the shinbone,
but only as far as the ankle joint, and then tape the skate
firmly to the leg guard, or shin guard, from the ankle and
upwards. This 1s because tape is more elastic than boot laces
and allows a certain degree of movement longitudinally. The

extent of this taping will wvary 1in accordance with the
strength of each plaver’s feet.

Typical lacing of an lce-skate boot prevents the foot from

lifting from the inner sole of the boot, and the foot will
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therefore constantly have the same relative position to the

blade. This 1is unnatural and does not occur with any other

A

cype of shoe, and, among other things, sudden accelerations
of the wearer when skating will not be as powerful as they
would otherwise be if the foot could be flexed.

In an attempt to solve this problem, i1t has earlier been
proposed that the ice-skate boot is secured to the blade in
a manner which enables the rear part of the boot to move
relative to the boot in a manner similar to a conventional ski
boot, see EP-A2Z2-0 1892 312 and US-A 1,789,182. The use of a
divided blade has also been proposed, such that the rear part
of the blade can be lifted together with the bocot, see US-A
1,751,692. None of these solutions, however, provide the

stability Dbetween ice skate and foot/lower leg that is
required when playing ice hockey, among other sports.

The main object of the present invention is to provide an ice
skate which will allow a certain degree of mobilityv to the
rear part of the foot while maintaining lateral stability
between foot and boot. |

The invention is based on the concept that this object can
be achieved by using a partially movable inner shoe in an
outer shoe and lacing the inner shoe firmly around the rear
part of the foot and the ankle, therewith replacing the
taping that is applied at present to afford a certain degree
of mobilityv in the longitudinal direction. Because the outer
shoe embraces the lower part of the foot up to and including
the ankle and firmly connects the lower foot part with the
nlade as a result of lacing the outer shoe, lateral stability
will Dbe retained despite having improved the longitudinal
mobility.

IT has earlier been propocsed to place an ankle support in an
ice-skate Dboot, see US-A 2,165,879, This ankle support,
nowever, 1s not intended to hold firm the rear and the upper
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part of the foot, as is made evident by the statement that the
ankle support can be used either with or without laces. The
ankle support would also appear to be fixed firmly in the ice-
skate boot, and can therefore not solve the problem that is
solved by the present invention. US-A 1, 743,689 also describes
an ankle support which is fixedly mounted in an outer ice-
skate Dboot. This known ankle support does not solve the
problem either:

An ice skate of the kind defined in the first paragraph above
and constructed in accordance with the present invention is
particularly characterized in that the inner shoe is so fitted
i1n the outer shoe as to be pivotal about an axle which extends
transversely across the inner sole of the outer shoe and
forwardly of the ankle joint; and in that the part of the sole
Oof the inner shoe located behind this pivot axle is free in
relation to the inner sole of the outer shoe, so that the rear
part of the inner shoe is able to accompany and guide foot

movement with limited upward movement of the heel part of the
foot.

The outer shoe of an inventive ice skate will therewith hold
the foot firm so that it cannot turn in relation to the blade,
whereas the inner shoe will allow movement in the natural
upward/forward direction of foot movement in conjunction with
a skating stride, while maintaining stability.

In this regard, the inner shoe and the outer shoe are
preferably provided with mutually coacting means which
function to guide the inner shoe in the outer shoe in limited
upward pivotal movement of the inner shoe in relation to the

~outer shoe. These guide means may include an arcuate guide

mounted 1n one shoe, and means coacting with the arcuate guide
mounted 1n the other shoe.

The inner shoe is preferably intended to be laced firmly
around the foot with the aid of a lace which extends at least
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from the ankle and up over the ankle joint, and the outer

shoe 1s preferably intended to be laced firmly around the

rfoot from the toe cap up to at least the upper part of the
foot, or dorsum.

In the case of a particularly preferred embodiment, the laces

cf the outer and the inner shoe overlap one another along a

part of the dorsum so as to joln or bind the shoes together,

and the inner shoe lacing above this part is adapted to

produce a harder grip around the foot than the outer shoe.

This embodiment utilizes the circumstance that lacing with
one and the same lace that passes from the outer shoe to the
inner shoe immediately in front of the ankle joint, wherewith

the hard outer shoe holds the foot in place from the location
cf the toe cap to a location above the dorsum. This provides

an area of stability which extends from the dorsum and
obliguely rearwards to the heel, and up over the ankle
Knuckles. Overlapping of the laces connects the ocuter shoe

with the inner shoe and therewith provides a smooth transi-

ticn between stability in the outer shoe and stability in the
inner shoe.

Lacing then continues up on the inner shoe and over the
ankle, therewith tightening the inner shoe from the underside
cf the heel and up over the ankle knuckles towards the lower
leg. As a result, the transition between the hard outer shoe

g,

and the softer, more pliant inner shoe will have no other

effect than on the movement of the focot in the longitudinal

direction. Movement in the longitudinal direction does not

influence the stability of the outer shoe, since the outer

shoe 1s firmly laced on the wearer’s foot up over the dorsum.

The total stability of the ice skate is maintained because

when the leg 1s straight and the foot is angled normally, the
foot will be acted upon essentially by a force exerted by the

lLaces of the outer shoe from the dorsum to the rear side of
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the 1leg, whereas when the leg 1s angled forwards the

F

influence of the force thus generated will pass to the

lacing of the inner shoe, which provides power from the

dorsum to the heel. This movement 1ncres

ses the pressure

across the heel while maintaining the pressure across the

ankle knuckles. As a result,

gr—

the gstability of the foot

remains unchanged 1n conjunction with natural upward and

forward foot movement.

The present invention provides an 1ice gskate,

outer shoe, a skate blade attac

shoe, and an inner shoe disposed within the oul

which embraces at least the rear part of a user's foo

F

hed to a sole o©

comprising an
the outer

"er shoe and

il 4

including heel and ankle, wherein the inner shoe 1s soO

fitted in the outer shoe as to be pivotal about an axis

which extends transversely across the 1inner sole of the

outer shoe and forwardly of the

the sole of the 1inner shoe located rearwardly o:

ankle 7joint; and a part o:

w
pr—

’l-'
e

- the pivot

axis is free 1in relation to the inner sole of the outer shoe

-

Ui}

such that the rear part o:

accompany and gulde the foot with limi-

secured to the 1nner sole of

“aund
—

he 1nner shoe 18 able

the outer shoe along

transverse line which coincides with the pivot axle.

to
ced upward movement of

che heel part of the foot, and wherein the 1nner shoe 1is

cl

The 1invention will now be described 1n more detail with

reference to exemplifyving embodiments thereof and also wis

reference to the accompanying drec

ch

wings, in which

FIG. 1 illustrates a traditional

1ce skate with leg taping;
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FIGS. 1A and 1B are sgectional vwviews of an 1ce gkate

according to FIG. 1, and show the 1ce skate fully laced and

regpectively with the 1leg straight and with the 1leg bent

forwards;

]

FIG. 2 18 a sectional view of an 1ce sgkate constructed 1n

accordance with the present invention;

FTIGS. 2A and 2B 1llustrate the i1ice skate shown 1n FIG. 2 and

also show the holding forces that prevail when the leg 1s

straight and when the leg 1s bent forwards respectively; and

FIGS. 3A and 3B 1llustrate regpectively an 1nventive skate

and an inner shoe used therewith.

FIG. 1 illustrates an ice-hockey skate which includes a hard

shoe or boot 1 which is laced approximately to the ankle

joint, from where the lace 1s replaced with tape 3 so as to

F

permit a certain degree of forward movement o

F
J—

f the leg 2.

The tape, however, also results 1n a degree of lateral

instability.
The sectional view of FTG. 1A shows how
the forces are distributed when the

leg 2 is straight and the foot 1S positioned
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at an angle of substantially S0°. The lacing creates a
constant pressure over the lower leg 4, over the ankle bone
(talus) 5 and over the heel ©, and reduces slightly over the
dorsum or upper foot /. These are the normal pressures that

5 are distributed over the foot to create the stability
requlred. No pressure should be exerted further forwards than
the metatarsal bones, which allows the toe part to move.

When the body and the leg 2 are bent forwards, the pressure
10 across the lower leg 4 and the ankle bone (talus) &5 will
greatly increase, see Fig. 1B. The pressure across the heel
© also 1increases, wherewith the foot endeavours to bend
upwards/forwards. The pressure across the dorsum 7 will not
increase when the 1ce skate is tightly laced, since this
15 pressure 1s counteracted by an increase in pressure across the
neel. As a result, the whole of the ice skate is lifted
forwards during said movement and the skater will "stand on
tiptoe”. This results in the skater taking shorter strides and

not utilizing entirely the extended leg movement.

20
Fig. 2 illustrates an inventive ice skate having a partially
movapble inner shoe 9 which is pivotally joined to the inner
sole of the outer shoe 1 along a transverse axle line 10. In
the case of the illustrated embodiment, the outer shoe 1 is

25 laced along the part A, whereas the outer shoe and the inner
shoe 9 share a common lace albhg the part B. Only the inner
shoe 1s laced along the part C. The pivot axle 10 is located
essentially straight beneath or immediately in front of the

position at which lacing switches from the outer shoe to the
30 inner shoe.

As snown 1n Fig. ZA, wnhen the shoe is laced the pressure
across the lower leg 4 is generated totally by the inner shoe
9, and the major part of the pressure over the ankle bone
35 (talus) 5 1s created by the inner shoe but with a contribu-
tion from the outer shoe, the lacing evelets of which take
over lacing immediately beneath this point. The major part
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of the pressure across the heel 6 will be generated by the
outer shoe 1, but also to a lesser extent by the inner shoe,
which, when fitted, embraces the heel. On the other hand, the
pressure acting over the dorsum 7 will be generated totally
by the outer shoe and will be the same as the pressure
generated by a traditional ice skate. When skating with a

straight leg, the skater will not notice any difference to
a traditional ice skate.

AS shown 1in Fig. 2B, when the leg 2 is bent forwards while
wearing an inventive skate, the pressure across the lower leg
4 will be maintained, since the inner shoe accompanies this
forward movement of the leg. The pressure across the ankle
bone 5 will also be maintaihed as a result of the inner shoe
accompanyling the movement of the foot. The pressure across
the heel 6 will increase with the movement, but not to the
same extent as that experienced with a traditional ice skate,
since the inner shoe 9 still exerts part of the pressure

influence and in this position can still be lifted slightly.
The pressure over the dorsum 7 remains unchanged.

Despite movement of the leg 2 the stability of the foot will
be maintained, since the sﬁm of the holding forces around the
foot will not decrease as a result cof the change in position
of the leg. The pressure across the lower leg 4 and the ankle
bone (talus) 5 will remain unchanged, because the inner shoe
ls flexible in this position. As =a whele, an ice skate of
this construction will provide for more effective skating

than a conventional ice skate.

The extent to which such movement can be allowed is deter-
mined individually by the point at which lacing switches from
the outer shoe to the inner shoe. Because the eyelets on the
inner shoe are parallel with the eyelets on the outer shoe,
the player can himself/herself decide at which eyelet the

transition from outer shoe lacing to inner shoe lacing shall

take place. When this transition of the lacing between outer
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shoe and 1nner shoe takes place high up on the foot, foot
movement will be influenced more by the pressure of the outer
shoe, which affords smaller movement possibilities. On the
other hand, when the transition takes place lower down on the

foot the ability to move the leg becomes greater.

The 1inner shde 1s conveniently made of a leather material

which will adapt to the shape of the foot while nevertheless

being Sufficiently rigid to provide an effective foot
SUpPOrt.

Fig. 3A 1s a perspective view of an inventive ice skate which

includes an outer shoe 1 and an inner shoe 9, whereas Fig.

3B is a separate view of the inner shoe 9.

In the i1illustrated embodiment, lacing switches from the outer
shoe 1 to the inner shoe 9 at the lower lacing eyelets of the
inner shoe. Alternatively, as mentioned above, the lace can
connect the outer and the inner shoes over a given part
thereof. Furthermore, in the case of this embodiment, the
cuter shoe can be loosely laced with separate lacing which
extends to the full extent of the boot. It will be understood
that the inner shoe need not be shortened as in the case of
the shoe shown in Fig. 3B, but may extend to the toe part of

the l1ce skate 2. However, it is important that the rear part
of the inner shoe is not fixed to the inner sole of the outer

shoe, but 1s movable relative thereto.

In order to further stabilize the inner shoe 9 in the outer
shoe 1 and therewlith provide a firm guide as the inner shoe
moves upwards, the outer shoe 1s conveniently provided
internally with a guide bar 11 or corresponding device,
wherein a device 12 which coacts with the guide bar 11 1is
mounted on the outside of the inner shoe ¢. As illustrated,
the guide bar 1s slightly arcuate in shape, so as to guide
the inner shoe 1n a correct manner.
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As wi1ill be understood, the inventive principles can be
applied with ice skates that are intended for other purposes
than 1ice hockey, such as for ice-bandy, speed-skating and
long-distance skating. Those variations that are required to
adapt the 1lce skate to the particular requirements placed
thereon with each application can be readily carried out by

the person skilled in this art and lie within the scope of
the present invention.
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CLAIMS:
1. An ice skate, comprising an outer shoe, a skate blade

attached to a sole of the outer shoe, and an inner shoe
disposed within the outer shoe and which embraces at least
the rear part of a user's foot, including heel and ankle,
wherein the inner shoe is so fitted in the outer shoe as to
be pivotal about an axis which extends transversely across
the inner sole of the outer shoe and forwardly of the ankle
joint; and

a part of the sole of the inner shoe located rearwardly
of the pivot axis 1s free in relation to the inner sole of
the outer shoe such that the rear part of the inner shoe is
able to accompany and guide the foot with limited upward
movement of the heel part of the foot, and wherein the inner
shoe 1s secured to the inner sole of the outer shoe along a

transverse line which coincides with the pivot axle.

2. An ice skate according to claim 1, wherein the inner
shoe and the outer shoe are provided with coacting means
which function to guide the inner shoe 1in the outer shoe
upon limited upward pivotal movement of the inner shoe ih

relation to the outer shoe.

3. An 1ice skate according to claim 2, wherein said
coacting means 1nclude an arcuate guide fitted to one shoe

and means coacting with the arcuate guide and fitted to the

other shoe.

4., An 1ice skate according to claim 1, wherein the inner

shoe is intended to be laced firmly around the user's foot,
with the lace extending at least from the upper part of the

foot, or dorsum, and up over the ankle joint.
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5. An 1ce skate according to claim 4, wherein the outer

shoe 1s 1intended to be laced firmly around the foot from the

toe cap and up to at least the dorsum of the foot.

6. An 1lce skate according to claim 5, wherein the laces of

5 the outer shoe and the inner shoe overlap one another over a
part of the dorsum, or upper foot part, so as to join the
shoes together; and

the lacing of the inner sghoe above this part 1is
intended to produce a harder grip on the foot than the outer

10 shoe.




PCT/SE94/01102

WO 95/15095 2177344
1/4

\\\\\S.i‘-\»?\\

;JLQQ, py | iSO =
.-: :;' . :’J

. "a':;.".

1 R
T
- .'. !?;..0
RS
rye L A I
"'-“~‘d.l .‘.& ;J““
g',.'f-'-;: L . = "a’a
50'1'- :‘7‘ . ..'.}'.0
:)‘i,o Fd -.‘;::;:'c . 2 $ ‘M

=2

SUBSTITUTE SHEET



WO 95/15095 PCT/SE94/01102
2177364

2/4

SUBSTITUTE SHEET

r  w— % b — —— .



WO 95/15095 PCT/SE94/01102

SUBSTITUTE SHEET

—
— - - - —



WO 95/15095 2177 A64 PCT/SES4/01102

4/ 4

* ¢ p
N 2oty
- AT
¢ :tt;:":'r:! 'l*f:,"“
L4 >

SUBSTITUTE SHEET






	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - abstract drawing

