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A vehicle comprising an electric motor and a method of starting an

electric motor for propulsion of a vehicle

The present invention relates to a vehicle, wherein the vehicle comprises a

body, a first wheel axle and a second wheel axle, whereon one or more

wheels is/are mounted, an electric motor and a control unit; and wherein the

electric motor is connected to the second wheel axle; and wherein the

electric motor is configured for driving the one or more wheels that is/are

mounted on the second wheel axle.

Background

It is commonly known to provide electrically powered vehicles, such as toy

cars and trains. Typically such toy trains comprise an electric motor being

actuated by means of an on/off switch.

Another known kind of an electrically powered vehicle is an electrically

powered bicycle. Typically, electrically powered bicycles comprise an electric

assist motor that is actuated when they are pedalled forward. Typically, a

sensor is provided at the crank that detects movements. The sensor emits

information to a controller that actuates the motor. When the pedalling is

discontinued, or braking is performed, the system switches off again.

Moreover, some of the rather sophisticated electrically powered bicycles also

have a sensor detecting how hard the rider pedals. Thereby the controller is

capable of adapting the assistance provided by the motor to the own power

of the user. In general, electrically powered bicycles are mounted with an

assist motor that augments the user's own pedalling force; and, as soon as

the user does not actuate the sensor that detects movements, the motor

stops.

Another example of a vehicle with assist motor is described in patent

DE1 0201 3224885 describing a pushchair and a method of assisting a



pushchair wherein an assist motor is capable of supplementing with an

assisting force in the same direction as an applied push or pull force.

Thus, it is known to provide vehicles that comprise an electrically powered

assist motor capable of supplementing the manually applied power with an

assisting motive force from the electric motor, and wherein the motor's

motive force is adapted to the magnitude of the applied motive force.

However, it is desirable to provide an intuitive, simple actuation of an

electrical motor for a vehicle whereby also small children can use the

electrically powered vehicle.

Brief description of the invention

It is consequently the object of the invention to provide a vehicle where the

user is enabled to start the electric motor in a simple manner.

This is accomplished as set forth above in that the vehicle comprises a

movement detection unit configured for detecting a movement in the form of

a rotation of the vehicle's wheels and/or wheel axles; and wherein the control

unit is configured for receiving a signal from the movement detection unit

when it detects a movement of the vehicle; and wherein the control unit is

configured for starting the electric motor when the movement detection unit

detects a movement in the form of a rotation of the vehicle's wheels to the

effect that the electric motor continuously powers the one or more wheels.

Hereby it is accomplished that the vehicle is configured for the electric motor

to be started by a manually applied motive force of the vehicle; and that the

electric motor continuously powers the one or more wheels.



Hereby a vehicle is accomplished that is actuated by a manual motive force

that starts the vehicle's electric motor following which the vehicle drives on its

own.

Such vehicle is easy to start even for small children that do not have the

knowledge or motor function skills to actuate a small on/off switch, a manual

movement of the vehicle being detectable and capable of initiating onset of

the electric motor.

This enables the option, by a simple construction, to be able to actuate the

vehicle by a manual motive force and thereby to start the vehicle's electric

motor following which the vehicle drives on its own.

An embodiment of the invention relates to the movement detection unit

comprising a sensor detecting a current that is induced in the electric motor

when wheel/wheel axle are rotated.

A further embodiment of the invention relates to the movement detection unit

comprising a movement sensor.

An embodiment of the invention relates to the movement sensor being

connected to the first wheel axle whereby the movement sensor is configured

for detecting a rotary motion of the first wheel axle.

An embodiment of the invention relates to the movement detection unit being

configured for detecting the speed of rotation of the first wheel axle; and that

the electric motor is configured for being started at a speed that is adapted to

the detected speed of rotation.

An embodiment of the invention relates to the vehicle comprising a second

movement sensor that is connected to the second wheel axle; and wherein



the second movement sensor is configured for being able to detect a braking

or blocking force that is applied to the motor-assisted wheel mounted on the

second wheel axle whereby the control unit is capable of stopping the electric

motor.

An embodiment of the invention relates to the vehicle comprising at least

three wheels distributed with at least one wheel on the first wheel axle and

two wheels on the second wheel axle.

An embodiment of the invention relates to the vehicle comprising at least one

wheel comprising toothing.

An embodiment of the invention relates to the one or more wheels that is/are

powered by the vehicle's electric motor comprising a coarse, external, conical

toothing and a fine toothing on the whole or parts of the periphery of the

wheel.

An embodiment of the invention relates to the vehicle being a part of a toy

building set comprising toy building elements, wherein the toy building

elements comprise complementary coupling means that are preferably

arranged in a modular two-dimensional pattern.

Hereby it is accomplished that a toy building set is provided that comprises

toy building elements that can be interconnected to form different structures

and that thereby increase the play variation options of the toy building set.

According to a further aspect of the invention, a method of starting an electric

motor for propulsion of a vehicle is provided, whereby the method comprises

the following steps: movement of the one or more wheels of the vehicle by a

rotation of the one or more wheels; detection of the rotary movement; starting

of an electric motor when a rotary movement is detected, wherein the electric



motor powers the one or more wheels; and propulsion of the vehicle, wherein

the vehicle is powered continuously by a driving force applied by the electric

motor.

Hereby a method is accomplished whereby an electrically motorized vehicle

is easy to start. The starting is intuitive and simple even to small children, and

the mere application of a manual motive force starts the vehicle's electric

motor, and the vehicle drives on its own. Such method does not presuppose

any knowledge or motor function capabilities eg for actuating a small on/off

switch.

An embodiment of the invention further relates to the method that the

movement is detected by a rotation of the vehicle's first wheel axle, and the

vehicle is powered by a driving force from the electric motor applied to the

second wheel axle.

An embodiment of the invention further relates to the method that the speed

of rotation of the first wheel axle is detected, and the driving force applied

from the electric motor onto the second wheel axle is adapted such that the

speed of the vehicle is adapted to the magnitude of the detected speed of

rotation.

An embodiment of the invention further relates to the method that the driving

force from the electric motor is constituted by a continuous constant force

whereby the speed of the vehicle is constant.

An embodiment of the invention further relates to the method that the

direction of rotation of the movement is detected, and the electric motor

supplies a driving force to the vehicle in the same direction of rotation as the

detected direction of rotation.



An embodiment of the invention relates to the method that deceleration or

blocking of the one or more wheels powered by the electric motor is detected

by a second movement sensor being connected to the second wheel axle of

the vehicle, following which driving force from the electric motor is

disconnected, and the vehicle comes to a halt.

List of figures

An embodiment of the invention will now be explained in further detail with

reference to the drawing, wherein

Figure 1 illustrates a vehicle in a perspective view;

Figure 2 illustrates a vehicle seen from in front;

Figure 3 illustrates a vehicle seen from above, interconnected with a toy

building element comprising coupling means;

Figure 4 illustrates a vehicle seen from behind and a toy building element;

Figure 5 illustrates the contour of a vehicle seen from the side and a

schematic illustration of the electronic control unit;

Figure 6 illustrates a vehicle seen from below;

Figure 7 illustrates a vehicle seen in a perspective view.

Detailed description with reference to the figures

The present invention relates to a vehicle ( 10) comprising an electric motor

(51 ) , and a method of starting the electric motor (51 ) for propulsion of the

vehicle (10).

The vehicle ( 10) is started in that a manually applied force causes one or

more of the vehicle's wheels to rotate. Such rotary movement of the one or

more wheels of the vehicle is detected, following which the electric motor (51 )

is started; and wherein the electric motor powers the one or more wheels

(40). The vehicle is powered continuously by a driving force applied by the

electric motor.



Detection of a movement of the vehicle can be made in various ways. The

detection may be based on the movement detection unit comprising a sensor

detecting a current induced in the electric motor (51 ) when wheel/wheel axle

(31 , 4 1) are rotated; or that the movement detection unit is constituted by a

movement sensor (53) that detects the rotation. The manual movement of

the vehicle can thus be detected and initiate that the electric motor is started.

Figure 1 illustrates a vehicle ( 10) comprising a body (20). The vehicle

comprises two sets of wheels (30, 40), wherein the first set of wheels (30) is

connected to a first wheel axle (31 ) , and a second set of wheels is connected

to a second wheel axle (41 ) . Moreover, the vehicle comprises coupling

means (21 ) in the form of coupling studs.

Generally the first wheel axle (31 ) is a passive wheel axle, and the second

wheel axle (41 ) is an active wheel axle. That means that the first wheel axle

(31 ) and the first set of wheels (30) are without drive means and merely

follow the vehicle's ( 10) movement; and wherein the second wheel axle (41 )

and the second set of wheels (40) are powered by the electric motor when it

is started/actuated.

Figure 2 illustrates the vehicle which is also shown in figure 1. In the shown

embodiment, the fore end of the vehicle will appear. The vehicle comprises a

set of wheels with two wheels (30). However, the vehicle may also be

configured as eg a three-wheeled vehicle, and in one embodiment the first

wheel axle comprises a wheel (30), preferably located centrally on the first

wheel axle.

The vehicle ( 10) illustrated in figures 1 and 2 is also illustrated in figure 3, but

seen from above. The vehicle comprises a number of coupling means (21 )

located on the upper face of the vehicle's body (20) in a modular two-



dimensional pattern, whereby one or more toy building elements with

complementary coupling means can be interconnected with the coupling

means (21 ) of the vehicle. In the figure, a toy building element (70) is

illustrated when mounted on top of the vehicle's body (20).

The vehicle ( 10) moreover further comprises a second coupling means (60)

in the form of a draw-hook whereby the vehicle is configured for being able to

pull one or more connected waggons.

Figure 4 illustrates the vehicle seen from behind (as also illustrated in figures

1-3) where the second coupling means (60) is mounted. A toy building

element (70) is located on top of the body (20), where the toy building

element (70) is interconnected with two of the vehicle's coupling means (21 ) .

Both the vehicle and the toy building element (70) comprise coupling means

(21 ) .

The coupling means (21 ) may be configured as coupling studs and

complementary coupling means.

The motor-powered rear wheels (40) of the vehicle comprise a coarse,

external, conical toothing (43) and a fine toothing (44) on the whole or parts

of the periphery of the wheel (40).

The vehicle ( 10) illustrated in figure 5 comprises a body (20) comprising

coupling means (21 ) and a second coupling means (60) in the form of a

draw-hook whereby the vehicle is configured for being able to pull one or

more connected waggons.

Moreover, the vehicle comprises a first wheel axle (31 ) which is passive and

a second wheel axle (41 ) that can be powered actively by an electric motor

(51 ) , and wherein the electric motor is connected to the second wheel axle



(41 ) . The construction of the electronic control unit is illustrated located within

the vehicle's body (20) and is illustrated schematically in figure 5, seen from

the side of the vehicle.

The electronic control unit can be configured in various ways to achieve the

object of the invention. For instance, the movement detection unit may

comprise a sensor detecting a current induced in the electric motor (52) when

wheel/wheel axle (31 , 4 1) are rotated.

In figure 5, the vehicle is further illustrated comprising a first and a second

sensor, wherein the first sensor (53) is connected to the first wheel axle (31 ) ,

wherein such sensor is configured for detecting a rotation of the first wheel

axle (31 ) , and wherein the second sensor (54) is connected to the second

wheel axle (41 ) , wherein the sensor is configured for being able to detect a

rotation of the second wheel axle (41 ) or a braking or blocking of the second

wheel axle (41 ) and wheel (40).

According to the embodiment illustrated in figure 5, the vehicle comprises a

control unit (52), wherein the control unit is capable of transmitting and

receiving signals to and from the motor (51 ) and the sensors (53, 54).

Thus, the vehicle ( 10) comprises a movement detection unit being configured

for detecting a movement of the vehicle, and wherein the control unit (52) is

configured for receiving a signal from the movement detection unit when it

detects a movement of the vehicle; and wherein the control unit (52) is

configured for emitting a signal to start and launch the electric motor (51 )

when the movement detection unit detects a movement of the vehicle to the

effect that the vehicle is configured for the electric motor (52) to be started by

a manually applied motive force of the vehicle.



In general, the vehicle (10) has a movement sensor (53) which is connected

to the first wheel axle (31 ) whereby the movement sensor is configured for

detecting a rotary movement of the first wheel axle, and the electric motor

(51 ) is connected to the second wheel axle (41 ) whereby the electric motor

powers the second wheel axle (41 ) for propulsion of the vehicle ( 10).

The movement detection unit is configured for detecting the speed of

rotation, and the control unit (52) is configured for being able to transmit a

signal to the electric motor (51 ) to the effect that the electric motor is started

at a speed which is adapted to the detected speed of rotation.

In the illustrated embodiment of figure 5, the vehicle comprises a further

movement sensor (54). Such second movement sensor (54) is connected to

the second wheel axle (41 ) like the electric motor (51 ) .

In general, the control unit (52) is connected to the remainder of the units,

including the electric motor (51 ) and the movement sensors (53, 54), and the

control unit (52) is configured for being able to detect both movements of the

vehicle's wheels and deceleration or blockings of the wheels (30, 40) of the

vehicle.

In general, the detection of whether the vehicle has been provided with a

manually applied motive force or a manually applied braking or blocking force

will occur by detection of a movement in the form of a rotation of a wheel

axle. In this embodiment, the wheels (30, 40) are securely mounted to the

wheel axles (31 , 4 1) .

In a further aspect of the present invention, the method relates to starting the

vehicle ( 10) comprising an electric motor. The method comprises a

movement of the vehicle's one or more wheels (40) by a rotation of the one

or more wheels, said movement being detected, and the electric motor (51 )



being started, and the vehicle is powered by a driving force applied by the

electrical motor.

According to an embodiment of the method, the method further comprises

that the movement is detected by a rotation of the vehicle's first wheel axle

(31 ) , and wherein the vehicle is powered by a driving force supplied by the

electric motor (51 ) applied to the second wheel axle (41 ) . Moreover, the

movement detection unit is configured for being able to detect both the speed

of rotation and the direction of rotation, and the vehicle's speed and travelling

direction are adapted to the driving force applied by the electric motor and

the direction of rotation of the vehicle, whereby the direction of powered

travelling is the same as the manually applied direction of movement.

The driving force is constituted by a continuous constant force, whereby the

vehicle's speed is constant; however, the vehicle and the motor may, in one

embodiment, rather be configured such that the speed of the vehicle

increases progressively until a desired or pre-set maximum speed is

reached.

The method further comprises the action that a braking or blocking of the

vehicle's motor-powered wheels (40) is detected by the second movement

sensor (54) on the second wheel axle (41 ) of the vehicle, the detection of an

oppositely oriented force relative to the force applied by the electric motor,

following which driving force from the electric motor is interrupted, and the

vehicle is stopped.

In figure 6, the vehicle ( 10) as also shown in the previous figures, is shown

seen from below.

Here, the first set of wheels (30) is shown which rotate about the first wheel

axle (31 ) , which is illustrated by a dotted line A . Likewise, the second set of



wheels (40) will appear that rotate about the second wheel axle (41 ) , which is

illustrated by a dotted line A .

The bottom of the vehicle's body (20) comprises a cover and attachment

means in the form of screws. When screws and cover are dismounted, a user

obtains access to a battery chamber for exchange of battery.

The motor-powered rear wheels (40) of the vehicle comprise a coarse,

external, conical toothing (43) and a fine toothing (44) on the whole or parts

of the periphery of the wheel (40).

Figure 7 illustrates the vehicle as shown in figure 6 in a perspective view. The

vehicle ( 10) comprises a body (20) comprising coupling means (21 , 60),

respectively, in the form of coupling studs whereby the vehicle can be

interconnected with toy building elements, and a coupling means in the form

of a draw-hook, whereby the vehicle is configured for being able to pull one

or more coupled waggons.

In the figure, the motor-powered rear wheels (40) of the vehicle are mounted

on the second wheel axle (41 ) , and the vehicle's passive front wheels (30)

are mounted on the first wheel axle (31 ) .

According to one embodiment, the vehicle (10) constitutes a toy building

element of a toy building set.

The toy building elements (10, 70) illustrated in figures 3 and 4 comprise

complementarily configured coupling means, whereby the toy building

elements can be interconnected. The coupling means (21 ) may be

configured as coupling studs and complementary coupling means, whereby

the toy building elements can be interconnected to form a structure.



In the specific embodiment as illustrated in figures 3 and 4, the toy building

element (70) is located on top of the vehicle (10).



C l a i m s

1. A vehicle (10), wherein the vehicle comprises:

a body (20), a first wheel axle (31 ) and a second wheel axle (41 ) , whereon

one or more wheels (30, 40) is/are mounted, an electric motor (51 ) and a

control unit (52); and wherein the electric motor is connected to the second

wheel axle (41 ) ; and wherein the electric motor is configured for driving the

one or more wheels (40) that is/are mounted on the second wheel axle (41 ) ,

characterised in that the vehicle ( 10) comprises a movement detection unit

configured for detecting a movement in the form of a rotation of the vehicle's

wheels (30, 40) and/or wheel axles (31 , 4 1) ; and wherein the control unit (52)

is configured for receiving a signal from the movement detection unit when it

detects a movement of the vehicle; and wherein the control unit (52) is

configured for starting the electric motor (51 ) when the movement detection

unit detects a movement in the form of a rotation of the vehicle's wheels to

the effect that the electric motor (52) continuously powers the one or more

wheels (40).

2 . A vehicle ( 10) according to claim 1, characterised in that the movement

detection unit comprises a sensor detecting a current that is induced in the

electric motor (52) when wheel/wheel axle (31 , 4 1) are rotated.

3 . A vehicle ( 10) according to claim 1, characterised in that the movement

detection unit comprises a movement sensor (53).

4 . A vehicle ( 10) according to claim 3, characterised in that the movement

detection unit (53) is connected to the first wheel axle (31 ) whereby the

movement sensor is configured for detecting a rotary motion of the first wheel

axle (31 ) .



5 . A vehicle ( 10) according to one or more of claims 1-4, characterised in

that the movement detection unit is configured for detecting the speed of

rotation of the first wheel axle (31 ) ; and the electric motor (51 ) is configured

for being started at a speed that is adapted to the detected speed of rotation.

6 . A vehicle ( 10) according to one or more of claims 1-5, characterised in

that the vehicle ( 10) comprises a second movement sensor (54) that is

connected to the second wheel axle (41 ) ; and wherein the second movement

sensor is configured for being able to detect a braking or blocking force that

is applied to the motor-assisted wheel (40) mounted on the second wheel

axle (41 ) whereby the control unit (52) is capable of stopping the electric

motor.

7 . A vehicle ( 10) according to one or more of claims 1-6, characterised in

that the vehicle comprises at least three wheels (30, 40) distributed with at

least one wheel on the first wheel axle (31 ) and two wheels on the second

wheel axle (41 ) .

8 . A vehicle ( 10) according to one or more of claims 1-7, characterised in

that the vehicle comprises at least one wheel comprising toothing (43, 44).

9 . A vehicle (10) according to claim 8, characterised in that the one or more

wheels (40) that is/are powered by the vehicle's electric motor comprise(s) a

coarse, external, conical toothing (43) and a fine toothing (44) on the whole

or parts of the periphery of the wheel (40).

10. A vehicle (10) according to one or more of claims 1-9, characterised in

that the vehicle is a part of a toy building set comprising toy building

elements (70), wherein the toy building elements comprise complementary

coupling means (21 ) that are preferably placed in a modular two-dimensional



pattern; and wherein the toy building elements can be interconnected to form

a structure.

11. A method of starting an electric motor for propulsion of a vehicle ( 10),

whereby the method comprises the following steps:

- movement of the one or more wheels (40) of the vehicle by a rotation

of the one or more wheels;

- detection of the rotary movement;

- starting of an electric motor (51 ) when a rotary movement is detected,

wherein the electric motor powers the one or more wheels (40); and

- propulsion of the vehicle, wherein the vehicle is powered continuously

by a driving force applied by the electric motor.

12. A method according to claim 11, whereby the method further comprises

the following steps:

- the movement is detected by a rotation of the vehicle's first wheel axle

(31 ) , and

- the vehicle is powered by a driving force from the electric motor (51 )

applied to the second wheel axle (41 ) .

13. A method according to one or more of claims 11-1 2, whereby the method

further comprises the following steps:

- the speed of rotation of the first wheel axle (31 ) is detected, and

- the driving force applied from the electric motor onto the second wheel

axle is applied such that the speed of the vehicle is adapted to the

magnitude of the detected speed of rotation.



14. A method according to one or more of claims 11-1 3, whereby the method

further comprises the following steps:

- the driving force from the electric motor (51 ) is constituted by a

continuous constant force whereby the speed of the vehicle is

constant.

15. A method according to one or more of claims 11-14, whereby the method

further comprises the following steps:

- the direction of rotation of the movement is detected,

- the electric motor (51 ) supplies a driving force to the vehicle in the

same direction of rotation as the detected direction of rotation.

16 . A method according to one or more of claims 11-1 5, whereby the method

further comprises the following steps:

- deceleration or blocking of the one or more wheels (40) powered by

the electric motor is detected by a second movement sensor (54)

being connected to the second wheel axle (41 ) of the vehicle,

following which

- driving force from the electric motor is disconnected, and the vehicle

comes to a halt.
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