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(54) STUD MECHANISM OF A SHOE, AND A SHOE

(57) The present invention discloses a shoe sole
structure, which comprises intelligently controllable studs
(203). The studs can be activated to an active operation
mode or to a passive operation mode with a kicking move-
ment performed by the user of the shoe. The detection
of the movement is carried out by an acceleration sensor
(111) located in the shoe. The studs are each located in
the heel unit (10) in the form of stud modules (20), which
heel unit also comprises a control logic in the form of a
circuit board (601). The power source, i.e. the battery
(104), can be located in the heel unit (10) or in the leg of
the shoe, and the circuitry from the battery to the electric
motor (107) is arranged accordingly. In an embodiment,

the change of the operation mode of the studs (203) from
active to passive and vice versa is activated by a double
kick, i.e. the change occurs, when two successive kicking
movements performed by the user are detected by the
acceleration sensor (111), the maximum movement
speed and also the acceleration of which kicking move-
ments are greater than the movement speed and accel-
eration detected in walking. In addition to the kicking
movements, also the position of the shoe is monitored
with the information of the acceleration sensor, and if the
shoe is at least partly in an upright position for a desired
time immediately after the kicking movements, the
change of the operation mode of the studs is carried out.
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Description

Field of the invention

[0001] The present invention relates to shoes, and
more specifically to improving the gripping ability of shoes
with a friction increasing movable sole construction, and
to controlling said movable sole construction into the ac-
tual operation mode and out of it.

Background of the invention

[0002] Different kinds of structural sole solutions,
which improve the gripping ability of shoes by increasing
the friction between the shoe sole and the walking surface
on a walking surface, have been developed for shoes
due to changing weather conditions, such as slippery
winter conditions. A typical and known solution has been
to use separate anti-slip grips fixed on the shoe soles,
and such anti-slip grip is typically formed e.g. by fixing a
plurality of metal studs or other metal parts to an anti-slip
grip frame made of plastic or fabric.
[0003] The problem of separate anti-slip grips to be
fixed to the shoes is that they need to be separately fixed
to the sole and remove from there always when entering
indoor or outdoor spaces, which requires effort and can
also be troublesome and even dangerous for people with
physical constraints and for elderly people.
[0004] Another known solution has been to equip the
shoe sole with an appropriate embossing and/or material
already in connection with the manufacture in order to
achieve a sufficiently strong friction e.g. between the
shoe sole and the ice.
[0005] More advanced prior art solutions are different
stud solutions located in the shoe soles, in which the
studs can be moved into the shoe sole and out from the
shoe sole with a hydraulic solution which is mechanical
or based on a manual pump. For example in the pub-
lished patent application US 2010/0199525, the studs
are brought up by turning an actuator, i.e. a small lever,
mounted in the ankle part of the shoe. The connection
between the lever and the studs has been implemented
in the publication through a flexible guide bar, worm gear,
threaded part, flexible threaded bogie and gears (see
Fig. 9).
[0006] Patent publication US 6,125,556, for one, dis-
closes a golf shoe, in which there is a liquid reservoir in
the heel part of the shoe, from which reservoir liquid and
thus pressure can be guided by a hydraulic pump to the
other end of the movable stud, so that the stud comes
out and remains in the protruding position also when the
force caused by walking is exerted thereon. With two
valves and a separate control valve it is controlled that
the liquid is moving in the valve to only one direction,
when the operation mode of the stud assembly is
changed, and that the liquid is not moving, when it is
desired that the studs remain in their places either outside
or inside the shoe sole.

[0007] Patent publication US 4,873,774, for one, dis-
closes a stud arrangement to be located on shoe soles,
in which arrangement the studs are fixed in the piston
inside the cylinders located on the shoe sole. Air or liquid
can be pumped into the cylinder through a manually op-
erated pump or hose, the other end of which can be fixed
at the height of the belt of the user. By opening the valve
which is in connection with the pump the studs can be
brought to roll back into the shoe sole.
[0008] Utility model FI 6772 discloses an anti-slip grip
solution, in which the movement of the stud out and in
from the shoe sole can be controlled pneumatically or
hydraulically by pressure cylinders. Said control can be
carried out by a remote control.
[0009] Patent FI 123280 discloses a control method
for a stud arrangement, in which method the transfer be-
tween the passive and active position of the studs is con-
trolled with a magnetically activating reversing switch and
with an activation magnet of the reversing switch. The
position of the studs is changed, when the reversing
switch and the activation magnet of the opposite shoe
are placed physically sufficiently close to one another.
The switches and magnets can be located in the shoes
so that in order to change the position of the studs the
user should move the tip of the shoe next to the heel of
the other shoe, slightly crossed compared to the normal
walking technique. This way the change of the mode of
the studs can be easily made without the need of manual
operation, and on the other hand with this positioning the
possibility of the unintended activation of the studs during
walking or running is eliminated.
[0010] The problem of the known technique is that in
order to change the position of the studs even in the most
advanced version (the latest disclosed) of the above-
mentioned shoe solutions the foot needs to be moved to
the side slightly over the line of the other shoe. This caus-
es, particularly with elderly people and people with phys-
ical constraints, the fact that the balance cannot neces-
sarily be kept, and there will be a risk of falling and getting
injured. Since the purpose of the actual studs is to im-
prove safety by increasing the gripping ability, the con-
trolling of the operation of the studs by the user must not
cause a safety risk to the users. The stud arrangement
and its control mechanism thus need an improvement,
which does not develop a risk of losing balance for the
user of the shoes.

Summary of the invention

[0011] The present invention discloses a method for
controlling the operation of the transfer mechanism of at
least one stud located in the shoe sole, with which trans-
fer mechanism the at least one stud located in the shoe
sole can be transferred between the active operation
mode and the passive operation mode. The characteris-
tic feature of the method is that the transfer mechanism
for at least one stud from the active operation mode to
the passive operation mode and vice versa is activated
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when the signal measured by the acceleration sensor
located in the shoe exceeds the set acceleration thresh-
old value, and further when said signal indicates that the
position of the shoe is at least partly upright for at least
the set first time window.
[0012] In an embodiment of the invention, the control
logic located in the shoe is arranged to activate the trans-
fer mechanism of the studs when the signal measured
by the acceleration sensor exceeds the set threshold val-
ue twice in a row during the set second time window as
a result of the double kicking movement performed by
the user of the shoe.
[0013] In an embodiment of the invention, the power
source located in the shoe acts as a power supply of the
transfer mechanism, which power source supplies the
electric motor as a function of the control signal given by
the control logic, in which function the control signal is
activated on the basis of the measurement information
of the acceleration sensor.
[0014] In an embodiment of the invention, said accel-
eration threshold value and said length of the first and
the second time window can be set user-specifically or
user group-specifically or as a constant value.
[0015] In an embodiment of the invention, the acceler-
ation threshold value is 0,3 · g, i.e. 2.943 m/s2. This is
only an example, and the value can be varied according
to the target of application also to another desired value.
[0016] The inventive idea of the present invention also
comprises a shoe sole, to which sole at least one movable
stud has been arranged, and the shoe sole comprises a
transfer mechanism of the studs, which enables the
transfer of at least one stud between the active operation
mode and the passive operation mode. A characteristic
feature of the shoe sole is that it comprises at least one
acceleration sensor having a connection to the transfer
mechanism, which is arranged to change the operation
mode of the studs, when the signal measured by the ac-
celeration sensor exceeds the set acceleration threshold
value, and further when said signal indicates that the po-
sition of the shoe is at least partly upright for at least the
set first time window.
[0017] In an embodiment of the invention, the shoe
comprises a control logic, which is arranged to activate
the transfer mechanism of the studs, when the signal
measured by the acceleration sensor exceeds the set
threshold value twice in a row during the set second time
window as a result of the double kicking movement per-
formed by the user of the shoe.
[0018] In an embodiment of the invention, each stud
is arranged in a separate stud module.
[0019] In an embodiment of the invention, the shoe
sole comprises a heel unit, which can be located to the
heel of the shoe, where the heel unit comprises at least
one stud module.
[0020] In an embodiment of the invention, the heel unit
comprises a power source and an electric motor for gen-
erating rotational energy, and a control logic, which is
arranged to receive the measurement information from

the acceleration sensor, and to give a control signal to
the electric motor on the basis of the measurement in-
formation.
[0021] In an embodiment of the invention, the power
supply to the electric motor located in the heel unit comes
from outside the shoe sole.
[0022] In an embodiment of the invention, the power
source and the electric motor are located outside the sole
in the upper part of the shoe, and there are connections
from the power source and electric motor to at least one
stud module.
[0023] In an embodiment of the invention, the transfer
mechanism comprises at least one power transmission
element for transmitting the signal given by the control
logic from the electric motor to a movement of at least
one stud between the active and the passive operation
mode.
[0024] In an embodiment of the invention, the power
transmission element is a gear, bevel gear, transmission
plate, a toothed bar or a push bar threaded on its outer
surface.
[0025] In an embodiment of the invention, at least two
stud modules are located in the shoe sole so as to contact
the at least one toothed or push bar acting as a part of
the transfer mechanism, in which contact each stud mod-
ule comprises a gear and stud control means in said con-
tact for bringing the stud to a longitudinal movement trig-
gered by the control signal.
[0026] In an embodiment of the invention, the control
logic has been arranged on a circuit board in the heel
unit and the circuit board comprises a memory and a
clock for saving and using the necessary parameters.
[0027] In an embodiment of the invention, the heel unit
comprises a battery, wherein the battery can be replaced
by a longitudinal movement from the first end of the bat-
tery compartment.
[0028] In an embodiment of the invention, the heel unit
comprises a battery, wherein the battery can be charged
through the charging line connector located in the other
end of the battery compartment.
[0029] In an embodiment of the invention, the shoe
comprises a battery, wherein the battery is located inside
the upper of the leg part of the shoe and wherein the
electric connection from the battery to the electric motor
located in the shoe heel is arranged with cables inside
the upper of the shoe.

Brief description of the drawings

[0030]

Fig. 1 a shows a shoe heel unit according to the
invention seen diagonally from below,

Fig. 1b shows a heel unit of Fig. 1 a seen from above,

Fig. 2 shows different parts of the stud module in an
exploded view,
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Figs. 3a-3c show the assembling of the heel unit by
connecting the stud modules and the casing,

Fig. 4 shows an example of the transfer mechanism
of the operation mode of the studs in a case, where
there are studs in the entire sole area of the shoe,

Fig. 5 shows a stud cylinder as a vertical cross-sec-
tional view, and

Fig. 6 shows a heel unit ready to be mounted to the
shoe heel, which heel unit comprises a control logic
in the form of the circuit board.

Detailed description of the invention

[0031] The present invention discloses a shoe sole,
which has an outstanding gripping ability and which is
safe and easily changeable regarding its different oper-
ation modes, and a shoe equipped with a corresponding
sole as well as a method for changing the friction prop-
erties of the shoe sole by the user of the shoe. The shoe
sole of the invention comprises at least one stud. Natu-
rally, there can also be several studs and they can be
located in the heel, ball part of the shoe or, where nec-
essary, also elsewhere in the shoe sole. The location of
the studs is not especially limited in the invention, but in
practise it is most reasonable and safest to locate the
studs in the shoe at least in the shoe heel, but, where
necessary, also in the ball part of the shoe. The studs
can be each located to a so-called stud module, which
is discussed later in connection with the figures. The shoe
further comprises an arrangement and equipment for
controlling the positioning, i.e. the protrusion, of the studs
in relation to the level of the shoe sole, i.e. whether the
studs are protruding from the profile of the shoe sole to
bring extra grip or "rolled in" inside the profile of the shoe
sole. The shoe needs some kind of intelligence, i.e. a
control unit, such as a controller, to manage the activation
or deactivation of the movement of the studs. Addition-
ally, the equipment requires mechanical connections for
transmitting the information given by the control unit to
all studs. The transmissions can be realized by a me-
chanical bar arrangement, which is described below.
[0032] In a shoe sole according to the invention at least
two substantially different operation modes are needed,
when observing the positioning of the studs. The active
operation mode is needed in the shoe for walking in slip-
pery outdoor conditions (ice, hard ridge of snow on road)
or indoor spaces (e.g. a slippery floor), whereby the em-
bossing of the shoe sole is not solely sufficient to offer a
sufficient gripping ability (friction) between the shoe and
the walking surface in normal walking.
[0033] In the active operation mode the studs are partly
protruded from the surface of the shoe sole so that the
other end of the studs clearly contacts the walking surface
when the user is walking. The active operation mode cor-
responds thus regarding the positioning of the studs a

traditional prior art situation, in which the user has placed
separate anti-slip grips having a button or Velcro strap
fastening to his or her shoe soles. In an active operation
mode of the invention and in the normal position of the
shoe the other end of the stud extends, when observing
the cross-sectional profile of the sole, e.g. 2-3 mm below
the rest of the profile of the shoe sole and the stud module.
The studs must have a good contact with the walking
surface, but on the other hand due to the simplicity and
user friendliness of the equipment it is not good for a stud
to form too high a platform when transferring from the
normal use to the operation mode of the studs. The studs
can be locked into said protruding position, so that the
weight of the user does not make the studs to move back
into the shoe sole during walking or running.
[0034] The passive operation mode, in its part, is as-
sociated with conditions, in which there is no need for
extra grip between the walking surface and the shoe and
wherein the shoe externally seen functions like a tradi-
tional shoe without studs. In a passive operation mode
the studs have been guided inside the profile of the shoe
sole so that they are not in physical contact with the walk-
ing surface when the user is walking or running with the
shoes.
[0035] The inventive idea of the present invention com-
prises in addition to the shoe sole also the entire shoe,
in which a shoe sole according to the invention can be
manufactured instead of an ordinary shoe sole and con-
nected to the frame of the normal shoe. On the other
hand, it is also possible that in an ordinary finished shoe,
in which there already is an ordinary shoe sole (where
necessary with embossing), a separate sole structure
can be separately placed and fixed "on" the sole or
around the edges of the sole as an additional part, which
is according to the present invention. To such separate
sole, the user can separately fasten his or her foot or
shoe with appropriate fastening solutions, such as straps,
Velcro straps, or the sole edge of the additional part can
be e.g. of flexible rubber or of a similar shapable material
formed in a curved form.
[0036] The inventive idea of the present invention fur-
ther comprises a method and the parts necessary for its
implementation for controlling the operation of the stud
arrangement in the shoe sole structure, which arrange-
ment substantially increases gripping ability, as a re-
sponse to the impulse given by the user. Through con-
trolling the positioning of the studs the operation mode
of the shoe sole can be changed easily, intelligently and
also in a user-safe manner.
[0037] Further, the inventive idea of the invention com-
prises a heel unit to be fixed to the heel part of the shoe
sole or to be integrally manufactured to the shoe heel in
connection with the manufacture of the shoe sole. At least
one stud module can be located in the heel unit. In an
embodiment, two, three or four stud modules are located
in one heel unit. The stud modules and through them
also the actual studs can be located in a preferred em-
bodiment in a symmetrical arrangement to the shoe sole
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in order to guarantee the wearing comfort, balance and
safety experienced by the user.
[0038] Figure 1 a shows an example of the shoe heel
unit 10 according to the invention, which heel unit is lit-
erally located in the heel part of the shoe either as a
separate part or integrally in connection with the manu-
facture of the entire shoe. The heel unit 10 comprises in
this example two stud modules 101, 102, but there can
also be another desired number of stud modules. The
number of stud modules is in practise limited by the vol-
ume they require in the shoe heel and on the other hand
the complexity of the structure, and also the manufactur-
ing costs increase with the increase of the number of the
stud modules. The heel unit 10 comprises a casing 103,
which appears more clearly in Figure 1b. Figure 1b shows
the heel unit from the opposite side compared to Figure
1 a. A battery 104 or another power source, which is a
cylinder-like part in the Figure, is located in the edge of
the heel unit 10 (preferably to the side of the heel closest
to the middle part of the shoe). The casing 103 is formed
in its one edge so that the cylinder-like battery 104 fits
well in the casing. The first plug 105a is on the left side
of the battery 104 seen from Figure 1b and the second
plug 105b is on the right side. In this example, the battery
104 can, where necessary, be moved in the direction of
its longitudinal axis in relation to the casing 103, so that
it can be removed from its place and taken out from the
heel unit 10 through the opened plug 105a. If the battery
104 is e.g. near the end of its service life or it is e.g. not
charging at all, the battery can thus be replaced. A spring
(not shown in the Figure) can be mounted near (e.g. to
the end of the second plug 105b) the second end of the
battery 104, due to the power of which spring the cylinder-
like battery bounces slightly outwards, when the first plug
105a is opened. The battery can thus be replaced by
moving the battery out from the battery compartment with
a longitudinal movement, either by tilting the shoe heel
or with a spring solution. Basically, two contact spots
(contact electrodes) have been mounted to the wall of
the battery compartment, which contact spots are ar-
ranged to form a contact with the terminals of the battery
which is placed in its place.
[0039] Regarding the power supply, the battery should
be able to be charged after it has run down. To the second
end of the battery 104, for example through the middle
part of the possible spring, a connection, i.e. conductor,
can be conducted from the battery to the charging con-
nector 106. The charging connector 106 can be brought
up available to the user, when the second plug 105b is
opened. In a preferred embodiment of the invention a
charger, i.e. a charging device, specifically designed for
the device can be connected to the charging connector
of the battery.
[0040] The change of the operation mode from an ac-
tive mode to a passive mode and vice versa is accom-
plished with an electric motor 107, which is supplied by
the battery 104. The electric motor 107 is in this embod-
iment of the heel unit located in the middle of the unit and

its rotational axis is in the horizontal direction of the heel
unit and also in the direction of the longitudinal axis of
the shoe. The rotational axis is seen in the second end
of the electric motor, to which rotational axis a bevel gear
108 is attached. The bevel gear 108 is, for one, connected
to a common gear 109, the axis 110 of which is seen in
both Figures 1 a and 1 b. With this structure, the rotational
movement of the axis of the electric motor can be trans-
mitted into a rotational movement of the gear located in
the direction of the sole level of the shoe heel. The gear
109 is coupled to the stud modules 20; an individual stud
module 20 is described in more detail below.
[0041] The acceleration sensor 111, which in an em-
bodiment of the invention has been mounted in the shoe
sole inside the heel unit 10, acts in the shoe as an intel-
ligent element monitoring the movement and the position
of the shoe. As an acceleration sensor 111 can be basi-
cally used any element measuring acceleration (move-
ment of the mass), which is physically sufficiently small
in order to fit into the heel unit 10 of the shoe in addition
to all other necessary components, and the measure-
ment range and the measurement sensitivity of which
element are suitable for the typical movements and forc-
es generated by the user of the shoe. In this parameter
and sensor selection also the great variability regarding
age and also physical mobility of the possible users has
to be considered. It is preferable, that the threshold val-
ues and other necessary parameters associated with the
settings can be set user-specifically (specifically for each
person) or user group-specifically (e.g. elderly people,
people with physical constraints according to the severity
of the constraint, or typical adult users) to be used by the
controller, i.e. the control logic.
[0042] One alternative is to locate the acceleration sen-
sor to the upper part of the shoe outside the sole. The
exact physical location in the shoe is not substantial for
this measurement element, but it is sufficient that the
acceleration sensor is in a desired place in the shoe and
has a connection to the mechanism and its control, which
move the studs or a desired number of studs between
the passive and active operation mode.
[0043] Substantial in the operation of an intelligent
shoe according to the present invention is the change of
the operation mode of the studs, when the user wants to
perform it, i.e. the change of the position of the studs from
the active operation mode to the passive operation mode
and from the passive operation mode to the active oper-
ation mode on the basis of the impulse given by the user.
This change is realized so that the movement, i.e. velocity
and its changes, of the shoe are monitored by the accel-
eration sensor 111. In normal walking and running the
movement (velocity) and even the greatest acceleration
experienced by the shoe remains below a certain thresh-
old value. Gradual changes to the acceleration of the
shoe are caused, for example, when the shoe hits a ball
or bumps into a solid object or structure. The kicking
movement so to say in the air can be produced by the
user itself without the risk of the shoe to be scratched or
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the user to fall down.
[0044] In the invention, it is advised that the shoe user
makes a kicking movement with a foot for changing the
operation mode of the studs. The kicking direction is not
that important, but the fact that acceleration greater than
normally is generated to the foot this way, which accel-
eration exceeds the acceleration of the foot caused by a
typical walking movement. In the present invention, the
fact, if an individual kick is sufficient to activate the trans-
fer mechanism of the studs, or if in order to eliminate e.g.
the error command the transfer mechanism is set to be
activated only when two successive kicks are observed,
can be set as an operation parameter. The requirement
of the latter alternative embodiment can be called a dou-
ble-kick, which activates the desired function like the
"double-click" of the computer mouse. In other words,
this means, that by kicking or straightening the bent foot
into a desired direction twice in a row, the acceleration
sensor detects that the threshold value set for the control
logic has been exceeded twice during a short time win-
dow (and between which exceedings the acceleration
has been under the threshold value). In the claims this
has been determined by the concept "second time win-
dow" as a difference to the first time window, which in its
turn relates to monitoring the position of the shoe in con-
nection with the snaps or immediately after them. A value,
such as for example two seconds, suitable for the situa-
tion and for the user, can be selected as a time window.
When such "double-click" to be performed by the foot is
detected in the control unit, i.e. in the controller, a com-
mand (signal) is given to the stud modules to change the
operation mode of the studs from active to passive or
from passive to active. With the requirement of the dou-
ble-click, erroneous commands are eliminated, i.e. the
non-desired changes of the operation modes of the
studs, which could occur in connection with an individual
and sudden movement of the foot, for example, when
the shoe hits an object. The acceleration threshold value
is set such that it is sufficiently easy also for the elderly
users to perform this required movement. The movement
cannot be so strong that the performance of the double-
click itself could increase the risk of falling. On the other
hand, normal walking should not cause the change of
the operation mode, since the "accidental" changes of
the operation modes of the studs reduce the user satis-
faction of the shoes. The appropriate sensitivity to a com-
mand triggered by the control logic to change the oper-
ation mode in relation to the measured acceleration can
be set separately, and in a preferred embodiment the
acceleration threshold value can be chosen as 0,3 · g (in
which g = 9.81 m/s2).
[0045] The movement of the shoe triggering the trans-
fer mechanism required in the invention can also be cho-
sen to be something else than one or two successive
kicking movements. The number of the required kicking
movements can be greater, for example three, whereby
the controller gives a command to the motor only after
the threshold value has been exceeded three times.

Thus, some kind of counting logic is needed for the circuit
board and also a clock or another similar time monitoring
component is necessary for monitoring the period having
a length of the time window.
[0046] In an embodiment of the invention the acceler-
ation sensor is arranged to monitor not only the move-
ments given by the user, but also the current position of
the shoe in relation to the ground. The position refers to
the longitudinal direction of the shoe, and it can basically
be any direction in the operational situation. The accel-
eration caused by a kick especially with elderly people
can remind the acceleration of the shoe caused by a
younger person’s running. This results in erroneous dou-
ble snaps (or individual snaps or triple snaps depending
on the settings), that the user may accidentally produce
in normal walking or running. Due to this fact, it is useful
that in an embodiment of the shoe also the position of
the shoe in relation to the ground is monitored and de-
tected. This alternative embodiment of the invention func-
tions so that when the desired snap chain (like a double
snap) performed by the user indicating the change of the
operation mode has been detected in the shoe, after that
it is immediately examined, if the shoe is in a sufficiently
upright position for a certain time when observing the
direction of the longitudinal axis of the shoe. The accel-
eration sensor is chosen such that a movement in direc-
tion of X, Y and Z can be detected. The shoe does not
naturally need to be in an entirely upright position, but it
is sufficient that the angle of the shoe differs from the
horizontal position for the magnitude of the threshold an-
gle and that the position of the shoe remains in this at
least partly upright position for at least the set time win-
dow threshold value. This time period is determined in
the claims as the "first time window", since the acceler-
ations of the actual snaps are monitored in the "second
time window".
[0047] In an embodiment the measurement informa-
tion given by the acceleration sensor or sensors can be
appropriately filtered, for example by averaging. This
way, the strongest acceleration peaks, that can be
caused e.g. when the shoe hits an obstacle, can be elim-
inated, and erroneous decisions on the change of the
operation mode of the studs may be reduced. If the fil-
tering of the measurement signal of the acceleration sen-
sor is combined with the monitoring of the position of the
shoe in connection with the indication of the snapping
information, the wishes of the user to change the oper-
ation mode of the studs timely may already be quite fault-
lessly indicated. The monitoring of the position can occur
continuously, or it can be activated to be measured only
in connection with the detection of a snap or snap com-
bination. In an embodiment the detection of the position
of the shoe can be made immediately after detecting the
snap combination or the snap.
[0048] When necessary, also more than one acceler-
ation sensor; for example three acceleration sensors, can
be located, whereby each acceleration sensor independ-
ently monitors the movement of one axis direction. When
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the acceleration sensors have been located one sensor
in the direction of X axis determined in the shoe sole, the
second sensor in the direction of the Y axis transversely
in relation to it in the direction of the shoe sole, and the
third sensor in the direction of the vertical Z axis perpen-
dicular to the latter mentioned sensors, every movement
direction can be well monitored with the combination of
the sensors. In an embodiment the signal information
given by different acceleration sensors can be processed
each with its own algorithm before making the decision
on the change of the operation mode. If necessary, only
one axis direction (sensor) or a combination of two axis
directions (two sensors) can be chosen as the basis of
the decision-making. Further, it is provided also a such
alternative embodiment, in which the acceleration infor-
mation in the longitudinal direction of the shoe sole is e.g.
filtered or scaled more than the other directions, so that
the erroneous decisions caused by a running movement
or when the shoe hits an obstacle, can be better elimi-
nated and the user satisfaction can thus be improved.
The filtering and/or scaling can be conceptually enlarged
to an even more complex algorithm, in which the accel-
eration information in direction of different axes is han-
dled in a desired time window in a desired way.
[0049] An exemplary structure of a stud module 20 is
shown in Figure 2 its components being apart from each
other. The stud module 20 comprises a stud 203, a stud
module frame 204, an outer surface plate 201, spacer
plates 202a and 202b, a stud module gear 205, an axis
end 206 and an end plate 207. The stud module gear
205 is coupled to the above-mentioned gear 109. The
stud 203 is formed sharp in its one end, and in this ex-
ample the tip of the stud 203 has three sharp spikes for
improving the grip. In the other end of the stud 203, there
is a blade solution, which contacts the stud module gear
205. A screw-like structure or a similar inclined surface,
with which the rotating movement of the stud is also trans-
ferred to a longitudinal movement of the stud, can be
made inside the stud module on the inner surface of the
inner axis of the module frame 204. This is substantial in
order to provide the change of the operation mode of the
stud. It is also important to lock the stud after its change
into the active operation mode. This can be implemented
by locking the gears of the transfer mechanism in their
places, for example with an outer projection (not shown
in the Figure) contacting the gear.

Figures 3a-3c show an example of how two stud
modules 20 can be mounted in the casing 201 in
connection with the manufacture. The casing has
slightly smaller openings than the maximum diame-
ter of the stud modules, to which openings the stud
modules can be directly mounted by "dropping". The
stud modules must be, of course, pressed into their
places, so that the gears click in their places between
the gear of the casing and both stud module gears.
The result (naturally without the other parts at this
stage) is seen in Figure 3b. On the other side of the

heel unit, i.e. in its operation mode seen from below
it, the situation is according to Figure 3c. The stud
modules, the sharpest projections of which in the
operation mode are the sharp tips of the studs 203,
protrude from the casing 21. The space taken by the
battery is shown as a half-cylindrical space of the left
edge of Figure 3c.
Figure 4 shows a principled picture of a shoe sole
according to the invention seen from below as a
cross-section, i.e. as a horizontal cross-sectional
view in a case, where the studs have been located
also elsewhere than in the heel part of the shoe. In
the heel unit of the sole, there is an electric motor
107 (e.g. a vibra motor), which is coupled with con-
ductors to the power supply, i.e. to the battery 104.
The electric motor 107 has a rotating central axis,
which is vertical in the Figure. The end of the rotating
central axis of the electric motor is, on its part, con-
nected e.g. to a cylindrical drum 41, to the outer sur-
face of which threads have been manufactured.

[0050] The operation of the motor 107 is controlled by
a controller-drive circuit-combination carried out on a cir-
cuit board, which combination is disclosed in Figure 4 in
a simplified manner with an element 16, which at the
desired times supplies battery power to the electric motor
107. A circuit board, the substantial component of which
is the control logic, i.e. the controller, can be located in
the heel unit of the shoe. Additionally, a memory unit is
needed, and a possibility to set and, where necessary,
to change the parameters used by the controller. The
parameters are discussed in more detail below in con-
nection with the activation of the change of the operation
mode.
[0051] Two conductors or bars 40 threaded on their
outer surface have been mounted in the example of the
Figure to the area of the sole profile of the shoe, which
conductors or bars are coupled from their threads so as
to contact the threads of the outer edge of the above-
mentioned drum 41. Thus, when the electric motor 107
is in operation, the rotational movement generated by it
is transferred into a rotational movement of the threaded
conductors or bars 40. The bars 40 have been appropri-
ately bent into a desired form so as to conform the edges
of the shoe sole and naturally also to the location of the
studs so that the bars 40 extend to be within reach of
each stud module 20. It is substantial that the threads of
the bar 40 contact the stud module gear 205 of each stud
module 20. Instead of threads, the power can also be
transmitted with gears. In an embodiment a desired
number of gears or cog wheels can be chained, mounted
in appropriate angles in relation to each other, so that
each stud module can be reached with said gears. This
way, the rotational energy of the electric motor 107 can
be transmitted to a movement of a stud turning outwards
and inwards of the stud module located anywhere in the
shoe sole, corresponding to the active and passive op-
eration mode of the shoe.
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[0052] Instead of a rotating threaded toothed bar, a
push bar, which moves in a longitudinal direction with the
aid of a rotational motion given by the electric motor, can
be used, by utilizing cog wheels, other kind of gears, such
as a bevel gear (or bevel gears), and the idea to be de-
scribed next in Figure 5, can also be used with a push
bar for turning the stud in order to change the operation
modes. Also a more commonly defined power transmis-
sion plate, which can be moved or rotated into a desired
direction in order to transmit power further in the element
chain, can be used as a power transmission element.
[0053] In Figure 5, a stud cylinder 500 located in a stud
module and necessary for changing the operation mode
of the studs, is shown as an example. The stud cylinder
500 has a casing 502, inside of which a stud 510 to be
moved in and out has been fitted. The stud is a cylindrical
part, in the middle of which there is a longitudinal hole
512 extending from the first end of the stud close to the
second end of the stud. In the second end of the casing,
which end points downward in Figure 5, there is a channel
506, in which the cylindrical part of the stud is fitted to
move. As a continuation of the channel 506 there is a
cavity 504, the diameter of which is larger than the diam-
eter of the channel 506. In the first end of the stud there
are two control protrusions 514 protruding in the opposite
directions from the level of the cylindrical outer surface,
the free ends of which protrusions are fitted into spiral-
like grooves 516 in the inner wall of the cavity 504. In the
first end of the casing, which end points upwards in Figure
5, there is a hole opening into the cavity 504, wherein a
stud control disc 508 has been fitted. The control disc
has a circular plate-like base part, in the outer edge of
which there is a cogging, which is compatible with the
threads on the outer surface of the threaded bar. On the
surface of the base part, which surface is on the side of
the cavity, there is a pin 518, the free end of which extends
into the hole 512 located in the middle of the stud. The
outer surface of the pin has a shape, which is compatible
with the inner surface of the hole of the stud, so that the
pin can move in the hole in the longitudinal direction of
the pin, but it cannot rotate inside the hole around its
longitudinal axis. Rotating the control disc thus also
makes the stud rotate around its longitudinal axis. De-
pending on the rotating direction of the control disc, the
stud 510 thus moves forced by the control protrusions
514 of the stud running in the spiral grooves of the cavity
walls, either upwards towards the passive operation
mode or downwards towards the active operation mode.
[0054] In the following, it is referred to Figure 6, in which
the heel unit is also described with the control logic and
the components required by it. The shoe sole according
to the invention thus comprises a printed circuit board
601, which functions an intelligence of the device. In a
preferred embodiment, the circuit board, i.e. the electron-
ic module 601, is located in the heel unit on the casing.
This is also shown in Figure 1b in the structure, where
electric components are illustrated as rectangular ele-
ments. Also the above-mentioned memory element can

be located on the circuit board for saving the parameters
necessary for the control logic. The circuit board 601 can
be preferably located in the direction of the long side of
the heel part, i.e. in the operation mode to a horizontal
position below the upper cover of the casing, but above
the other parts located in the casing of the heel unit, when
the heel unit is monitored when the shoe sole is facing
to the ground as normally. All logic necessary for the
operation of the system is arranged on the circuit board.
In an embodiment of the invention, the battery, i.e. the
power source, is located instead of the heel part in the
leg of the shoe inside its upper. This alternative is, of
course, useful mainly when the shoe has a longer leg
part, so that the battery can be easily located therein
without disturbing the user. The battery could be easily
located, for example, into the leg part of the shoe inside
the leather lining of the ankle boot-like shoe. A connection
from the battery to the electric motor must be created,
and if the electric motor is located in the shoe heel in the
heel unit, connecting conductors are needed for a longer
distance from the battery of the leg to the heel of the
shoe. This embodiment gives more space to the heel
unit, and for example a greater number of stud modules
than the two modules in the above-mentioned example
could then be located in the heel part of the shoe. The
benefit of the embodiment is also the fact that the size
of the shoe heel does not limit the physical size of the
battery.
[0055] In an embodiment of the invention the electric
motor acting as a power source is located in the upper
part of the shoe, i.e. elsewhere in the shoe than in its
sole. Thus, the power is transmitted through the motor
axis and the power transmission means (as described
above) to the stud units and through that way to the actual
studs. This exemplary embodiment makes it possible to
have even more space in the shoe sole, e.g. for locating
even a greater number of studs to the sole area. In this
embodiment, it is also practical that the battery is located
in the upper part of shoe in the immediate vicinity of the
electric motor, so that the necessary connections can be
made by a simple arrangement.
[0056] Arrangements, in which a battery or another
source of electric energy, which supplies the electric mo-
tor, functions as a power supply source, have been de-
scribed above. In an embodiment of the invention the
power supply system is, instead of an electric motor, a
mechanism, with which the necessary energy can be
generated. This mechanism can get its energy e.g. from
the movement of the shoe or from solar energy. The man-
ner of the energy supply is not especially limited by the
invention, but the substantial general principle is the ac-
tivation of the transfer mechanism of the studs caused
by the exceeding of the measurement result given by the
acceleration sensor.
[0057] Alternative embodiments of the invention have
been described above with the aid of the examples, but
the actual scope of protection is determined by the fol-
lowing claims.
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Claims

1. A method for controlling the operation of a transfer
mechanism of at least one stud (203, 510) located
in a shoe sole, with which transfer mechanism the
at least one stud (203, 510) located in the shoe sole
can be transferred between an active operation
mode and a passive operation mode, characterized
in that the transfer mechanism for at least one stud
from the active operation mode to the passive oper-
ation mode and vice versa is activated when the sig-
nal measured by an acceleration sensor (111) locat-
ed in the shoe exceeds a set acceleration threshold
value at least twice in a row during a set second time
window as a result of a kicking movement performed
by the user of the shoe and further when said signal
indicates that the direction of the level of the shoe
sole substantially differs from the horizontal level at
least for a set first time window.

2. Method according to claim 1, characterized in that
a control logic (601) located in the shoe is arranged
to activate the transfer mechanism of the studs,
when the signal measured by the acceleration sen-
sor (111) exceeds the set threshold value twice in a
row during the set second time window as a result
of a double kicking movement performed by the user
of the shoe.

3. Method according to claim 1 or 2, characterized in
that the transfer mechanism is supplied by a power
source (104) located in the shoe, which power
source supplies an electric motor (107) as a function
of a control signal given by the control logic (601), in
which function the control signal is activated based
on the measurement information of the acceleration
sensor (111).

4. Method according to any of the preceding claims 1-3,
characterized in that said acceleration threshold
value and said lengths of the first and the second
time window can be set user-specifically or user
group-specifically or as a constant value.

5. A shoe sole, to which at least one movable stud (203,
510) has been arranged, and the shoe sole compris-
es a transfer mechanism of the studs, which enables
the transfer of at least one stud (203, 510) between
an active operation mode and a passive operation
mode, characterized in that the shoe sole compris-
es at least one acceleration sensor (111), from which
there is a connection to the transfer mechanism,
which is arranged to change the operation mode of
the studs, when the signal measured by the accel-
eration sensor exceeds a set acceleration threshold
value at least twice in a row during a set second time
window as a result of a kicking movement performed
by the user of the shoe, and further, when said signal

indicates that the direction of the level of the shoe
sole substantially differs from the horizontal level at
least for a set first time window.

6. Shoe sole according to claim 5, characterized in
that the shoe comprises a control logic (601), which
is arranged to activate the transfer mechanism of the
studs, when the signal measured by the acceleration
sensor (111) exceeds the set threshold value twice
in a row during the set second time window as a
result of a double kicking movement performed by
the user of the shoe.

7. Shoe sole according to claim 5 or 6, characterized
in that each stud (203) is arranged to a separate
stud module (101, 102, 20).

8. Shoe sole according to claim 7, characterized in
that the shoe sole comprises a heel unit (10), which
can be located in the shoe heel, in which the heel
unit (10) comprises at least one stud module (101,
102, 20).

9. Shoe sole according to claim 8, characterized in
that the heel unit (10) comprises a power source
(104) and an electric motor (107) for generating ro-
tational energy and a control logic (601), which is
arranged to receive measurement information from
the acceleration sensor (111) and to give a control
signal to the electric motor (107) based on the meas-
urement information.

10. Shoe sole according to any of the preceding claims
5-8, characterized in that the power supply to the
electric motor (107) located in the heel unit (10)
comes from outside the shoe sole.

11. Shoe sole according to any of the preceding claims
5-8, characterized in that the power source (104)
and the electric motor (107) are located outside the
sole in the upper part of the shoe, and that there are
connections from the power source and the electric
motor to at least one stud module (101, 102, 20).

12. Shoe sole according to any of the preceding claims
5-11, characterized in that the transfer mechanism
comprises at least one power transmission element
(108, 109, 205) for transmitting the signal given by
the control logic (601) from the electric motor (107)
into a movement of at least one stud (203, 510) be-
tween the active and the passive operation mode.

13. Shoe sole according to claim 12, characterized in
that the power transmission element is a gear (109,
205), bevel gear (108), transmission plate, a toothed
bar (40) or a push bar threaded on its outer surface.

14. Shoe sole according to claim 13, characterized in
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that at least two stud modules (101, 102, 20) are
located in the shoe sole so as to contact with at least
one toothed or push bar (40) acting as a part of the
transfer mechanism, in which contact each stud
module (101, 102, 20) comprises a gear (205) and
stud control means (514, 516) being in said contact
for bringing the stud into a longitudinal movement
triggered by the control signal.

15. Shoe sole according to any of the preceding claims
5-14, characterized in that the shoe comprises a
battery, wherein the battery is located inside the up-
per of the leg part of the shoe and wherein the electric
connection from the battery to the electric motor
(107) located in the shoe heel is arranged with wires
inside the upper of the shoe.
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