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In-Line Skate Braking System

Field of the Invention

The invention relates to an in-line skate braking system.

Backaround of the Invention

Currently, for slowing of a ride or stopping in-line skates, a rubber block is used, that
is placed at the end of the Al or a PVC wheel holder behind the heel of the skate
shoe. This rubber block is usually placed on only one skate. Braking occurs when the
front part of the skate is lifted while simultaneously loading the rubber block, thereby
friction between the block and ground/road occurs, most often with asphalt or
concrete surface of the road. This method of braking is not very efficient and requires
a relatively high skill of the skater when controlling in-line skates, wherein collision

situations or falling down of skaters often occur while braking.

Other methods of braking require an even higher level of in-line skate control, which
a very large part of skaters does not reach and hence does not even use. This is
mainly braking using the rear skate, which is turned completely transversely to the
direction of travel and forms with the front skate the shape of letter T. Braking in this
case occurs when pressure is applied on the wheels of the rear skate, which is
turned perpendicularly to the direction of travel, wherein these are rubbing against
the ground/road, thereby slowing down the ride until it eventually stops. This style of
braking is also not very efficient and the performance thereof in itself is rather

demanding. Only very skillful skaters handle it well.

Another option is, for example, going outside the paved path into grass, which in

many cases can be very dangerous.

The most common braking techniques outlined above are inefficient, require a high
level of in-line skate control, and in many cases are also dangerous, wherein collision

situations, accidents and falls resulting in greater or lesser injuries occur very often.

It is often the case that for these reasons many adults and children are afraid to do

this sport or feel very uncomfortable while skating.
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For the above reasons, it is proposed to design and use special braking systems
installed on one or both in-line skates.

One of these systems, as described, for example, in Patent Application No.
US2016296828, uses a braking system known from bicycles, wherein rubber blocks
are pushed against both sides of the in-line skate inner wheels, using a lever system
with one or more fixed rotatable points. A similar braking system is described in
Korean Patent Specification KR200333058U, wherein the brake is fastened to the
rear side of the skate and therefore only the rear wheel is braked. The above-
mentioned braking systems require access to wheels from both sides when
mounting, and are not suitable for most standardly produced in-line skates. Rear or
front wheel braking is inefficient and ineffective due to its smaller diameter due to

wear.

Patent Application No. US2003214103 discloses a remote-controlled braking system
comprising a remote transmitter, a DC motor controlled by said transmitter over an
electrical circuit. The DC motor also controls a hydraulic pump that transmits
pressure to a hydraulic piston located from both sides of each wheel, wherein the
piston then acts upon linings and these create pressure against the wheels. Patent
Application No. US2016375347 discloses another braking system utilizing wireless-
controllable hydraulic brakes, e.g. for in-line skates. Similar hydraulic braking
systems can be controlled also manually, e.g. by using a hand piston.

In general, braking systems based on an additional inexpensive installation on in-line
skates do not always have optimal performance properties during operation, in terms

of braking efficiency and reliability.

Higher braking efficiency and reliability are achieved by design solutions requiring
intervention in the design solutions of roller skates and a consequent increase in
production costs. In most cases, it is not possible to install such braking systems on
previously produced in-line skates.

The aim of the present solution is to combine the advantages of both above-
mentioned approaches, i.e. easy installation on existing in-line skates while
maintaining high braking efficiency and reliability and low costs.
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Summary of the Invention

The above object is achieved by means of an in-line skate braking system
containing a brake segment, the essence of which is that the in-line skate braking
system further comprises a base plate on which is mounted a driver connected and
battery powered electric motor with a lever of the electric motor, and a pin with a
gripping arm located at the edge of the base plate, wherein the pin is oriented parallel
to the plane of the base plate and provides a rotatable connection of the gripping arm
to the base plate, a pressure element provided with a brake segment is slidingly
attached to the gripping arm, and, spaced apart from the pin, the gripping arm is
connected by a joint to a rod that is connected at the other end by a joint to the lever
of the electric motor. In-line skate braking system meets the above-mentioned goal of
cheap additional installation of the braking system by using a base plate and
elements mounted thereon. The in-line skate braking system further meets the
above-mentioned goal of maintaining high efficiency and reliability through the use of
an electric motor-operated brake segment, making it possible to avoid dangerous
situations during braking. The use of the electric motor is also advantageous because
it is not necessary to use hydraulic system, which causes complications in the spatial

solution and the complexity of the whole system.

To provide braking, the braking system according to the invention must be
attached to the in-line skate. The base plate is a flat body used for connecting the
braking system to the in-line skate, typically to the in-line skate wheel holder. The
base plate is connected to the in-line skate so that the pin with the gripping arm is
placed on the in-line skate at the lower edge of the base plate and typically parallel to
the line joining the centers of the wheels. The base plate is preferably adapted to be
attached to the wheel holder, for example it has two through apertures with an
elongated, e.g. rectangular, shape, which enable the attachment of such a base plate
to the central wheel bolts of different pitches and the possibility of centering the brake
segment between the wheels.

The principles of the above-mentioned braking system can also be used when
designing new in-line skates. In such case, the base plate carrying the remaining
components of the braking system does not necessarily need to be used. Therefore,

further object of the invention is also represented by an in-line skate comprising a
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wheel holder attached to the sole, comprising two parallel walls with wheels mounted
rotatably between their inner sides, which are fastened by central wheel bolts,
characterized in that on the outer side of at least one wall of the wheel holder is
mounted a driver connected and battery powered electric motor with a lever of the
electric motor, wherein a pin with a gripping arm is further located at the lower edge
of the wall of the wheel holder with electric motor, wherein the pin is oriented parallel
to the plane of the wall of the wheel holder and provides a rotatable connection of the
gripping arm to the wall of the wheel holder, a pressure element provided with a
brake segment is slidingly attached to the gripping arm, and, spaced apart from the
pin, the gripping arm is connected by a joint to a rod that is connected at the other
end by a joint to the lever of the electric motor. An in-line skate with the above-
mentioned components attached to the wall of the wheel holder meets the above-
mentioned goal of maintaining high efficiency and reliability through the use of an
electric motor-operated brake segment, making it possible to avoid dangerous
situations during braking. The use of an electric motor is also advantageous since it is
not necessary to use a hydraulic system, which causes complications in the spatial
solution and the complexity of the whole system.

The pressure element is provided with brake segment so that when the
pressure element is rotated around the pin when braking, the brake segment is
pressed against the wheels, or when interrupting the braking, the brake segment is
deviated from the wheels. In a preferred embodiment, the pressure element may
consist of a first arm of the pressure element and a second arm of the pressure
element, which form a single unit, wherein the connection of the pressure element to
the gripping arm is realized by means of the first arm of the pressure element
connected to the side of the gripping arm, spaced apart from the base plate, and at
the same time, the pressure element is oriented so that the place of joining the first
arm of the pressure element and the second arm of the pressure element is in the
vicinity of the pin, where the brake segment is located on the second arm of the
pressure element, from the side opposite the first arm of the pressure element. The
first and second arms of the pressure element may preferably form an angle of 70° to
110°. Advantageously, the first arm of the pressure element is connected by means
of adjustment bolts to the gripping arm, wherein the adjustment bolts pass through
holes made in the gripping arm and the first arm of the pressure element, wherein in
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at least one of them the hole is approximately rectangular in shape. The use of this
connection of the first arm of the pressure element to the gripping arm is preferable
because of the possibility of adjusting the distance of the brake segment, located on
the second arm of the pressure element, from the wheel by user. The pressure
element is typically made of a single piece, which may also have shape different from
the one mentioned above, wherein one end thereof is provided with the brake
segment. In a preferred embodiment, the brake segment has a round, elliptical or
circular shape. This shape helps to create a compressive force throughout the whole
lever system and ensures a longer service life during the wearing of the brake

segment during the rotational movement thereof.

The electric motor moves the electric motor lever, which then rotates the
pressure element by means of the rod and the gripping arm on the pin, thereby
pushing the brake segment to the wheels from the side. For the above-mentioned
reasons, the use of the electric motor is necessary to maintain high braking efficiency
and reliability. The electric motor can be a servomotor or a stepper motor, wherein

the use of the servomotor preferably gives the possibility of gradual braking effect.

The electric motor is controlled by the user by means of the connected driver,
which will be most commonly held by the user in hand during the ride. The driver may
be wired to the electric motor, but preferably can also be connected wirelessly, as it
cannot cause dangerous situations arising from the use of a wired electric motor
control, such as entanglement of the wire around the user's leg and subsequent fall

of the user or rupture of the wire.

The brake segment can be made of different materials. In a preferred
embodiment, the brake segment is of rubber or polyurethane. The use of brake
segments from these materials is preferred as they have very good adhesive
properties, long service life and do not interfere with the structure of the wheel

material.

The electric motor requires power for its operation, for which a battery is used.
Advantageously, the in-line skate braking system comprises battery located on the
base plate, wheel holder, or attached to the in-line skate. The location of the battery
on the base plate allows for an inexpensive additional installation of the braking
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system according to the invention on existing in-line skate models, thereby
contributing to the modularity of this solution.

Advantageously, the width of the brake segment is smaller than the distance
of the central bolts of the two adjacent wheels and, at the same time, greater than the
distance between the edges of the two adjacent wheels at the level of contact of the
brake segment with the wheels, wherein the brake segment is centered between two
adjacent wheels. The use of the brake segment centered between the two adjacent
wheels with the above-mentioned width of the brake segment is preferred because of
the possibility of exerting braking force on the pair of wheels, which helps to meet the
above-mentioned goals of high braking efficiency and reliability, since braking effect
is distributed over larger contact surface; and also of lower wheel wear than would be
the case with only one wheel braking.

In a preferred embodiment, the two adjacent wheels, between which the brake
segment is centered, are two inner wheels. The braking of the inner wheels is
preferable due to their lower wear during skating, compared to the outer wheels, and
therefore also due to their larger diameter and thus a better braking effect, which
contributes to meeting the above-mentioned goal of high braking efficiency and
reliability.

Exemplary Embodiments of the Invention

The in-line skate braking system of Fig. 1 and Fig. 2 comprises a base plate 1
on which an electric motor 2 is located. The electric motor 2 is, for example, a
servomotor or a stepper motor. The electric motor 2 can be controlled by a wired
driver or, preferably, by means of a wireless driver. The movement of the electric
motor 2 axis is transmitted via the lever 3 of the electric motor 2 by means of a joint
to the rod 4 and at the other end of the rod 4 by a joint to the gripping arm 5 which is
attached to the pin 6 located at the edge of the base plate 1. The pin 6 provides for
the rotatable connection of the gripping arm 5 with the base plate 1 and is oriented
parallel to the plane of the base plate 1. The gripping arm 5 and pin 6 can be in the
form of a hinge. The coupling of the rod 4 with the gripping arm 5 is spaced apart
from the pin 6. A pressure element 7 is attached to the gripping arm 5 on the side
spaced apart from the base plate 1.
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In an alternative embodiment, a wheel 17 holder 15 comprising two parallel
walls 16 is attached to the in-line skate sole, wherein an electric motor 2 is located on
the outside of at least one wall 16. The wheels 17 are rotatably mounted between the
walls 16 of the wheel 17 holder 15. The electric motor 2 is, for example, a servomotor
or a stepper motor. The electric motor 2 can be connected to the driver in a wired or,
preferably, wireless manner. The movement of the electric motor 2 axis is transmitted
via the lever 3 of the electric motor 2 by means of a joint to the rod 4 and at the
opposite end of the rod by a joint to the gripping arm 5, attached to the pin 6 located
at the lower edge of the wall 16 of the wheel 17 holder 15 with electric motor 2. The
pin 6 is oriented parallel to the plane of the wall 16 of the wheel 17 holder 15 and
provides for the rotatable connection of the gripping arm 5 with the wall 16 of the
wheel 17 holder 15. The gripping arm 5 and pin 6 can be in the form of a hinge. The
coupling of the rod 4 with the gripping arm 5 is spaced apart from the pin 6. A
pressure element 7 is attached to the gripping arm 5 on the side spaced apart from

the wall 16 of the wheel 17 holder 15 with electric motor 2.

In this embodiment, the pressure element 7 consists of a first arm 8 of the
pressure element 7 and a second arm 9 of the pressure element 7, these arms of the
pressure element 7 forming one unit and forming an angle, e.g., from 70° to 110°.
The pressure element 7 is attached to the gripping arm 5 by means of the first arm 8
of the pressure element 7 oriented so, that the second arm 9 of the pressure element
7 is close to the pin 6. This connection may preferably be slidable, for example by
means of the holes 14 disposed in the gripping arm 5 and in the first arm 8 of the
pressure element 7, through which the adjustment bolts 13 pass, wherein at least
one hole 14 is approximately rectangular in shape, and the adjustment bolts 13
ensure that the first arm 8 of the pressure element 7 is locked in a certain position of
the holes 14. On the opposite side of the first arm 8, a brake segment 10 made of an
adhesive material is located on the second arm 9 of the pressure element 7.

The brake segment 10 may be, e.g., of rubber or polyurethane. In a preferred
embodiment, the width of the brake segment 10 is smaller than the distance of the
central bolts 11 of adjacent wheels 17 and, at the same time greater than the
distance between the edges of the two adjacent wheels 17 at the level of contact of
the brake segment 10 with the wheels 17.
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A battery for powering the electric motor 2 is further attached to the base plate
1. In an alternative embodiment, the battery can be mounted on the wheel 17 holder

15, attached to the in-line skate shoe or integrated in the in-line skate shoe.

The base plate 1 is a planar structure of various shapes suitable for the
positioning of the described elements, and can be centerably connectable to the
central bolts 11 of wheels 17, e.g., by means of two through apertures 12 with an
elongated, e.g., rectangular shape, disposed in the base plate 1. The base plate 1
can be connectable to one or more central bolts 11 of wheels 17. The central bolts 11
of wheels 17 can be replaced by bolts suitable for fastening the base plate 1, e.g., by
bolts with a square countersunk head. In a preferred embodiment, the base plate 1 is
centered so that the brake segment 10 is centered between two inner wheels 17. In
case of a four-wheel in-line skate, the inner wheels 17 are the second wheel 17 and
the third wheel 17, or in case of a five-wheel in-line skate, the second wheel 17 and
the third wheel 17 or the third wheel 17 and the fourth wheel 17. In a preferred
embodiment, on the side of the base plate 1 on which individual components of the
braking system are disposed, a cover protecting the individual components of the

braking system may be provided.

In an alternative embodiment, when the electric motor 2, the pin 6 with the
gripping arm 5, the pressure element 7 and the brake segment 10 are located on the
wall 16 of the wheel 17 holder 15, the brake segment 10 is preferably centered

between two inner wheels 17.

In a preferred embodiment, an electronic module can be provided on the base
plate 1 or in an alternative embodiment on the wall 16 of the wheel 17 holder 15,
which may also include a signal receiver or a battery charging connector, e.g., USB.
In an alternative embodiment, the electronic module may be attached to the wheel
holder, shoe, or integrated into the in-line skate shoe.

In one embodiment, only one in-line skate is braked and thus only one braking
system is used, which is attached to the right or left in-line skate on the outside of at
least one wall 16 of the wheel 17 holder 15. In a preferred embodiment, both in-line

skates are braked and thus two braking systems are used, one on each in-line skate.

In a preferred embodiment, the braking system always uses the braking of a
pair of wheels 17 on one skate, that is, four wheels 17 are braked in a pair of in-line
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skates. In case of four-wheel in-line skates, the braking is then braking only of two in-
line skate inner wheels 17. In a preferred embodiment, both in-line skates are braked
synchronously at the same time, or with a gradual advance of the braking effect of
one of the in-line skates.

In a preferred embodiment, both skates are braked synchronously at the same
time or with a gradual advance of the braking effect of one of the in-line skates. Thus,
the braking force is then transferred to both skates, i.e. four wheels 17.

Adhesion between the brake segment 10 and wheels 17 is used to brake the
wheels 17. The brake segment 10 can be of a shape adapted for the greatest
possible contact area with the wheels 17. To ensure the most effective braking effect
and at the same time the extended service life of the segment, it is important to place
the brake segment 10 close to the axis of rotation, wherein the shape of the brake
segment 10 is curved, elliptical or circular.

A preferred embodiment of the wireless connection of the driver with the
electric motor can be realized, e.g., by means of radio waves (RC), Wi-Fi, Bluetooth,

or another suitable wireless interface.
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List of Reference Numbers

1 — Base plate

2 — Electric motor

3 — Lever of the electric motor

4 — Rod

5 — Gripping arm

6 — Pin

7 — Pressure element
8 — First arm

9 — Second arm

10 — Brake segment
11 — Central bolt

12 — Through aperture
13 — Adjustment bolts
14 - Hole

15 — Wheel holder

16 — Wheel holder wall

17 — Wheel
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1.

2.

3.

CLAIMS

An in-line skate braking system containing a brake segment (10),
characterized in that the in-line skate braking system further comprises a
base plate (1) on which is mounted a driver connected and battery powered
electric motor (2) with a lever (3) of the electric motor (2), and a pin (6) with a
gripping arm (5) located at the edge of the base plate (1), wherein the pin (6)
is oriented parallel to the plane of the base plate (1) and provides a rotatable
connection of the gripping arm (5) to the base plate (1), a pressure element (7)
provided with a brake segment (10) is slidingly attached to the gripping arm
(5), and, spaced apart from the pin (6), the gripping arm (5) is connected by a
joint to a rod (4) that is connected at the other end by a joint to the lever (3) of
the electric motor (2).

An in-line skate comprising a wheel (17) holder (15) attached to the sole,
comprising two parallel walls (16) with wheels (17) mounted rotatably between
their inner sides, which are fastened by central wheel (17) bolts (11), and
comprising an in-line skate braking system according to clam 1,
characterized in that the base plate (1) has two through apertures (12) with

an elongated, preferably rectangular, shape formed therein.

The in-line skate comprising a wheel (17) holder (15) attached to the sole,
comprising two parallel walls (16) with wheels (17) mounted rotatably between
their inner sides, which are fastened by central wheel (17) bolts (11),
characterized in that a driver connected and battery powered electric motor
(2) with a lever (3) of the electric motor (2) is mounted on the outer side of at
least one wall (16) of the wheel (17) holder (15), wherein a pin (6) with a
gripping arm (5) is further located at the lower edge of the wall (16) of the
wheel (17) holder (15) with electric motor (2), wherein the pin (6) is oriented
parallel to the plane of the wall (16) of the wheel (17) holder (15) and provides
a rotatable connection of the gripping arm (5) to the wall (16) of the wheel (17)
holder (15), a pressure element (7) provided with a brake segment (10) is
attached to the gripping arm (5), and, spaced apart from the pin (6), the

11
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5.

6.

7.

gripping arm (5) is connected by a joint to a rod (4) that is connected at the
other end by a joint to the lever (3) of the electric motor (2).

The in-line skate or the in-line skate braking system according to any of the
preceding claims characterized in that the pressure element (7) consists of a
first arm (8) of the pressure element (7) and a second arm (9) of the pressure
element (7), which form a single unit, wherein the connection of the pressure
element (7) to the gripping arm (5) is realized by means of the first arm (8) of
the pressure element (7) connected to the side of the gripping arm (5) spaced
apart from the base plate (1), and at the same time, the pressure element (7)
is oriented so that the place of joining the first arm (8) of the pressure element
(7) and the second arm (9) of the pressure element (7) is in the vicinity of the
pin (6), a brake segment (10) is located on the second arm (9) of the pressure
element (7), from the side opposite the first arm (8) of the pressure element

(7).

The in-line skate or the in-line skate braking system according to claim 4
characterized in that the first and second arms of the pressure element (7)
form an angle of 70° to 110°.

The in-line skate or the in-line skate braking system according to claim 4 or 5
characterized in that the first arm (8) of the pressure element (7) is
connected by means of adjustment bolts (13) to the gripping arm (5), wherein
the adjustment bolts (13) pass through holes (14) made in the gripping arm (5)
and in the first arm (8) of the pressure element (7), wherein in at least one of
them the hole (14) is approximately rectangular in shape.

The in-line skate or the in-line skate braking system according to any of the
preceding claims characterized in that the electric motor (2) is a servomotor
or a stepper motor.

12



10

15

20

25

WO 2019/110026 PCT/CZ2018/050061

8. The in-line skate or the in-line skate braking system according to any of the
preceding claims characterized in that the electric motor (2) is controllable by

a driver in a wireless manner.

9. The in-line skate or the in-line skate braking system according to any of the
preceding claims characterized in that the brake segment (10) is of rubber,

polyurethane, or other adhesive material.

10. The in-line skate according to any of claims 2 to 9 characterized in that the
in-line skate braking system further comprises a battery located on the wheel
(17) holder (15), or attached to the in-line skate.

11. The in-line skate or the in-line skate braking system according to any of
claims 1, 2 or 4 to 9 characterized in that the in-line skate braking system
further comprises a battery located on the base plate (1).

12. The in-line skate according to any of claims 2 to 10, characterized in that the
width of the brake segment (10) is smaller than the distance of the central
bolts (11) of two adjacent wheels (17) and, at the same time, greater than the
distance between the edges of two adjacent wheels (17) at the level of contact
of the brake segment (10) with the wheels (17), wherein the brake segment
(10) is centered between two adjacent wheels (17).

13. The in-line skate according to any of claims 2 to 11, characterized in that the

two adjacent wheels (17) between which the brake segment (10) is centered,

are two inner wheels (17).

13
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