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(57) Abstract: This invention consists of a propulsion system for cart type vehicles, or carts (1), whereby a self-balancing scooter, or
hoverboard (2), is attached at its rear by means of an articulated structure comprising two control arms (31, 32), such that the hoverboard
(2), in addition to pushing and controlling the speed, is also a means of transport for the driver, who operates by making a natural use of
the cart's handlebar, since it is not necessary to have the ability that the natural use of the hoverboard (2) requires, because both control
arms (31, 32), in addition to providing stability, being connected to the hoverboard (2) by articulated joints (1231, 1232) located above
each corresponding foot placement platform (201, 202) and pointing to the rotation center of the cart (1) when the cart (1) is stationary,
control the direction of the hoverboard (2).
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PROPULSION SYSTEM FOR CARTS TYPE VEHICLES BY USING A
SELF-BALANCING SCOOTER COUPLED BY MEANS OF AN
ARTICULATED STRUCTURE

This invention is applicable to any cart type vehicle steered by the person
who pushes it, including trolleys, strollers, carriages, wagons, walkers or
rollators, rolling chassis in general, and, in particular, manual wheelchairs, all
of them hereinafter referred to as simply carts. The invention relates to an
articulated structure as a device for attaching a self-balancing scooter, also
known as hoverboard, to the back of a cart, allowing it to be electrically
propelled. This allows the driver to push the cart effortlessly using any
hoverboard, not only saving him the effort of pushing it but also transporting
him at the same time. It is designed in such a way that permits steering it with
the handles of the cart, just as when pushing it on foot, and operating it does
not require knowing how to use the hoverboard or having the skill that would

be needed for the natural use of the hoverboard.

STATE OF THE ART

In the case of a manual wheelchair, a baby stroller, or a delivery cart or
similar, which require the physical strength of the driver to propel them, the
functioning is the same if they use directional fixed rear wheels, rotating on the
same cart axis. Given that wheelchairs involve pushing a weight that can be
quite heavy, and at times they are pushed by an elderly person or someone
with limited strength, we will focus on the state of the art of electrical systems

which assist in pushing wheelchairs.

There are currently numerous motorized wheelchair systems available
for resolving specific problems, which improve quality of life with respect to the
mobility of the wheelchair user and/or his assistant. Most of those systems are
operated by the user himself, but there are cases where they are controlled by
a companion or assistant. There are also some alternatives for attaching an
auxiliary element containing an electric motor to a manual wheelchair.
However, those are usually solutions for making a manual wheelchair

autonomous, where the wheelchair user can drive the chair himself and does
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not need anyone to push him, unlike an assisted manual wheelchair, as in the

case at hand, steered by the person who pushes it.

Oftentimes, the caregiver of an elderly or dependent person is the driver,
who also can be an elderly person, such as, for example, the spouse, parent or
grandparent, or may even be someone with knee, back or hip problems. This
frequently limits the dependent person’s opportunities to go out on long walks,

visit relatives, enjoy the outdoors or simply go to the park.

For these cases, there is, for example, a solution which is an auxiliary
electric motor that can be attached to the wheelchair: Powerpack, from the
company TGA ELECTRIC LEISURE LTD, with patent application GB2478606.
However, that solution is neither cheap nor simple to attach, but more
importantly, its maneuverability is compromised because it steers the
wheelchair in the direction of travel of the chair's rear wheels, meaning that
additional physical effort is required for any change of direction, making it
especially complicated to maneuver in closed spaces, such as a home or, for
example, when entering an elevator. Moreover, it does not serve to transport
the assistant, who must accompany the chair on foot, which also limits travel
speed and causes certain inconvenience due to the possibility of the assistant’s
bumping into the chair, given that the motor occupies some of the space meant

for the assistant’s feet to walk and steer the chair from behind.

Recently, self-balancing scooters, such as those described in
US8738278B2 and US9745013B2, have become widespread, whether as a toy
or as a means of transportation, and accordingly, the purchase price of these
devices has decreased considerably, making them very affordable and
commonplace in many homes. This electric board operates with a rechargeable
battery, due to which, it can travel at a speed of over ten kms per hour with
sufficient autonomy. Given its availability and low price, it seems logical to take

advantage of it to move carts, and particularly, wheelchairs.

For these purposes, a self-balancing scooter, or simply hoverboard, is
understood to be an electric vehicle in the form of a board on which a person

stands, which is placed according to a longitudinal axis that is perpendicular to
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its direction of travel, and which has two motorized wheels, one at each of its
ends, permanently aligned in the direction of that longitudinal axis. It is also
usually known as a two-wheel self-balancing board since when leaning forward
or backward according to the axis, the motors exert a torque to counter the

tilting.

The original, which corresponds to US8738278B2, is basically formed by
two foot placement platforms, aligned according to that longitudinal axis on
which one platform can pivot a certain degree with respect to the other, but
always conforming a board-type structure where each platform consists of a
flat surface or pedal on which the user places the appropriate foot. Inside them
are angular sensors that enable the device to know the pitch angle of each
platform, i.e., the forward tilt with respect to the horizontal plane, and which
steer the hoverboard. The user can keep balance while steering it because, for
example, when he shifts his weight forward, his feet cause the pitch angle of
both platforms to increase, which results in an increase of the motor torque
and, consequently, acceleration, which counteracts the non-verticality of the
user’'s weight, providing balance to the man-machine system. The board is
steered by moving the feet, conferring different pitch angles to each platform,
so that the more the user leans forward, the faster he goes. If a platform adopts
a negative pitch angle, due to tilting backwards, the relevant wheel will move
backwards. That enables achieving a great deal of maneuverability in closed
spaces. The board includes weight sensors which, if turned on, are activated

when the user stands on the board, and disactivated when the driver steps out.

There are other self-balancing scooters that largely replicate the
functioning described. For example, in the case of US9745013B2, both foot
placement platforms that make up the board are built in one piece, so rather
than using the relative pitch value between both platforms to turn, as in the
preceding case, they measure the torsion which the user applies to that board.
The result is really a similar scooter, if not at the level of industrial property, at
the level of the user. Some may use accelerometers, other gyroscopes, strain

gauges, optical and other types of sensors, or combinations of them, but all of
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them are encompassed in the family of self-balancing boards, self-balancing

scooters, or simply hoverboards.

Different solutions may be found on the internet for using self-balancing
scooters for pushing a wheelchair steered by a companion/assistant, such as
“http://wheelpower.strikingly.com/”. This uses an auxiliary structure to attach
a hoverboard to the back of a wheelchair, but also to carry the wheelchair,
given that to provide the entire system with steering control, it needs to be
lifted so that the back wheels of the chair do not touch the ground. That entails

several disadvantages:

¢ It disables the natural braking system of the wheelchair, normally located
at the rear wheels, making it necessary to install an alternative brake
system so that when the hoverboard is inactive, the chair does not pose
a risk;

¢ It overloads the hoverboard which, being designed to bear the weight of
a single person, must now bear the weight of two;

e It greatly complicates going up and down curbs, small steps and
sidewalks and, in general, any irregularity on the pavement, which the
chair might bump into;

e It needs a resistant and, therefore, relatively heavy structure to carry
the weight of the user and of the chair, making it necessary to deal with
the extra weight of this structure, for example, every time the chair is
loaded into a car and, in general, whenever the system needs to be
attached or removed from the wheelchair;

e In order to attach the structure to the wheelchair, the back of the chair
must be lifted up to place it on the platform, which means either the
assistant must lift the chair with its own weight and that of the person
sitting in it, or the user must get out of the chair during assembly in order
to make it lighter;

s Steering control is not done naturally by placing the hands on the
wheelchair's handles, but with manual levers that activate the

hoverboard’s steering system, which makes it less intuitive and means
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an antinatural and dangerous situation when using the wheelchair.

As well, there are some patents for pushing carts using a hoverboard,
but none of these inventions solves the technical problem of the driving of the
car without lifting it once it has been coupled to a hoverboard, which is provided
with its own and very particular steering system with its two wheels aligned on

a single axis:

US9744095 uses an auxiliary structure to attach a hoverboard to the
back of a walker, but also to carry it, given that to provide the entire system
with steering control, it needs to be lifted at its back so that the back wheels of
the walker do not touch the ground. In this case the user doesn’t handle on the

walker for steering, but just use his/her feet, using the hoverboard steering.

CN106034544 relates to a pusher by hoverboard for a hay mower, but
does not solve the problems of the direction, being the hoverboard steered by
feet at the same time the hay mower steering is handles by hands in the
handlebar, having therefore some difficulties for staying in the desired path,
requiring much skill for maintaining a trajectory for the pushed and pusher
vehicles at the same time, and further, mechanically, it stresses on the joints

for which the hoverboard has not been designed.

CN105836015 relates to a push rod for coupling a hoverboard to a cart,
which is driven with the feet, not with the handlebar, and is done in reverse,
that is, for the cart to turn right, the hoverboard has to make it left. That would
not be too negative if it did not imply an intrinsic instability to the system, which

requires a permanent correction even to maintain a straight line trajectory.

Lastly, worth noting is patent US9688340B1 which is an accessory for a
hoverboard with bindings on its platforms, giving the board a new use by

converting it into a kind of go-kart.
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SUMMARY OF THE INVENTION

This invention consists of a propulsion system for carts whereby a self-
balancing scooter is attached at the rear by means of an articulated structure.
Said scooter, to which we will refer as a hoverboard, not only provides thrust
and speed control to the cart but is also the means of transportation for the
person who steers it. The person can operate the cart in the same way as when
it is used in its natural state, that is, using the handles to turn, raise up the
front wheels, and get up and down curbs or over small obstacles, and also using
the brake of the cart. It is not necessary to know how to use a hoverboard in
order to operate this invention or to have the skills which would normally be
required to use one, because the control arms not only provide stability but also

they control the steering of the hoverboard.

In general, we will refer to the person who pushes the cart as the user,
which in the case of a wheelchair would be the assistant. The invention applies
preferably to carts with rear wheels rotating on the same axis, but it is not

confined only to such vehicles.

This invention comprises two bindings at both ends of the hoverboard,
each one integral with one of the two platforms comprising the hoverboard, and
two control arms, each one connected, by means of a first articulated joint, to
one of those bindings, which are used to push and pull on the cart’s chassis for
propelling, speed control and braking, but us well at the same time are pushing
and pulling on said bindings, making the two platforms to adopt different pitch

angles.

Each of these bindings has at least one connecting point for said first
articulated joint, preferably located above the foot placement area, that is, the
flat surface of the respective platform where the user stands. The first
articulated joint must always be positioned above the longitudinal axis of the
hoverboard, such that when the control arms push and pull on the bindings to
the hoverboard, they exert pitching on the respective platform which make one
wheel advance more than the other, meaning that the control arms are what

steer the hoverboard such that it stays on the cart’s trajectory. The bindings
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are located preferably near the wheels, to leave the largest amount of space

possible for the user’s feet.

Other important benefit of having the connecting points above said
longitudinal axis is the proportionality between the hoverboard's thrust and
throttle effort exerted by the feet of the driver for making the foot placement

platforms to reduce their pitch angle, acting against the control arms pushing.

Each of the control arms is provided with at least one connecting element
for forming an articulated joint at each of its ends, the first connecting element
being attached to the corresponding binding through said first articulated joint,
the second connecting element capable to attach to the cart. For this purpose,
the cart must be provided with one or more anchor points capable of forming a
second articulated joint with respective second connecting elements. They can
be anchor points which already exist on the cart, such as, for example, holes
drilled in its structure, or anchor points coupled specifically for this application
to the chassis, such as, for example, by using clamps, or integrated into a new
member added to the chassis by suitable fastening means. These second
articulated joints must be located sufficiently centered with respect to the cart’s
wheels such that both control arms geometrically converge from each end of

the hoverboard in the direction to the cart.

In a preferred embodiment, said anchoring points are located in a
transverse member formed by a transverse arm engageable to the chassis of
the cart by means of suitable fastening means, which could use holes drilled on
the chassis, or for example whichever post-mount fixations. Thus, this
attachable transverse arm can be provided with multiple options for anchor
points, and may also take different lengths, in a sufficient range, so that it can
be coupled to the frame structures of different carts, and for this purpose, it
must be provided with suitable fastening means. Depending on how is the
chassis to which is going to be coupled, said transverse arm, according to the
invention, it can be located behind the axis of the rear wheels of the cart, for
example, to accommodate the space that may eventually require access to a

brake pedal already existing on the cart.
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For a correct operation, the cart, when stationary, should be able to turn
right and left on flat ground without dragging the hoverboard, which is its ideal
functioning, or at least minimizing that effect, so that the cart’s steering is
sufficiently decoupled to the thrust of the hoverboard. To achieve this, when
engaged with respective control arms, the hoverboard yaw pivoting center
respect to the cart must be geometrically as closely as possible to the rotation
center of the cart when the cart is stationary. In the case of directional fixed
wheels, that is to say a cart whose wheels rotate on the same cart axis, said
rotation center corresponds to the vertical on the midpoint between said
wheels. Moreover, in the case of a cart with all its wheel being swivel wheels,
such as a shopping cart, said rotation center corresponds to the vertical axis
containing its center of mass when the cart is loaded. In this case of a cart with
swivel wheels, as it does not have guide wheels, the hoverboard’s steering

would dominate.

In practice, for ideal functioning both control arms must converge,
pointing to the vertical through that rotation center when the cart is stationary,
thus giving the system a pivot center around that vertical axis. This is achieved
either with an actual pivot center, ideally one with a single anchor point located
on the vertical over the rotation center when the cart is stationary, where both
second articulated joints coincide, or with a virtual pivot center, when both
control arms converge, connecting their respective connecting elements with
those anchor points of the cart, which permit them to point to the position of

the rotation center of the cart when stationary.

In this regard, for example, in the case of a cart whose rear wheels rotate
around the same axis, and a transverse member is also used which is behind
that axis, when the cart moves in a straight line - the longitudinal axis of the
hoverboard - that transverse member and both control arms will form a
trapeze, with the arms preferably pointing in the direction of the vertical

through the midpoint between the rear wheels of the cart.

In that case, when the cart is moving and it perform a turn, the axis on

which the rear wheels rotate and the longitudinal axis of the hoverboard will no
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longer be parallel. Due to the fact that those control arms are articulated to the
hoverboard above their corresponding platform, curves can be maneuvered
stably and gently while the cart moves forward: as the pivot center, which
corresponds to the midpoint between the cart’s wheels, is displaced laterally
following the trajectory chosen by the driver, the control arms will be subjected
to asymmetrical forces, such that the arm that is on the outside of the curve at
that time will have less compression, or better traction, than the arm on the
inside of the curve, thereby generating pitching on both platforms that will
make one wheel advance more than the other, thus accelerating the side of the
hoverboard that is on the outside with respect to the other, so that the cart
continues its course, thus adapting to each new position of that pivot center
during its journey. And once the driver decides to advance in a straight line,
the efforts in both control arms start levelling out and the speed of both ends
of the hoverboard becomes the same, as the hoverboard is steered in the same

direction as the cart.

If a hoverboard is used to push a cart having its own steering system,
for example, in the front wheels, the cart could not normally rotate when
stationary, unless it is forced to pitch up to pop a wheelie in order to lift the
guide wheels from the floor, so that its rotation center when stationary would

once again be the vertical through the midpoint between its rear wheels.

Thus, the hoverboard only substitutes the physical effort of the driver or
assistant to go forward, go backwards or brake, but the control of the steering
remains in the most natural way in the hands of the driver, who will make the
cart turn left or right, at the angle needed to steer the cart, just as when

pushing it on foot.

To go forward and backwards, the hoverboard pushes and pulls the cart
by means of the control arms, but also due to the driver’s holding the handles,
given that if the driver pushes, for example, with his only other support points
being his feet, he will exert a backwards reaction force on the hoverboard while
his body will lean toward the cart, provoking a pitch angle on the hoverboard’s

platforms which will deliver power to it. In this way, moving forward in a straight
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line is very natural for someone who does not know how to operate a
hoverboard, since, to operate a wheelchair, for example, you merely need to

push the handles, but now that action is performed without effort.

As it is not necessary to replace any of the wheels of the cart, or the
wheelchair, which maintain their natural function, the driver can raise the front
wheels during movement, popping a wheelie to go over obstacles like curbs,
slopes on the sidewalk, etc., being this operation easier than when pushing
manually that usually requires the driver to step on the chassis near the rear
axis to counterbalance with the handlebar the effort for raising the front. With

this invention, the control arms make that counterbalance function.

The bindings can either be an integral part of each platform, or can be
anchored or tied to them, such as those included in the aforementioned patent
US9688340B1, but they can also be formed by brackets partially attached to
each platform which, being when the user steps on these brackets when each

binding and platform become actually integral to each other.

Since the function of each binding is to provide to the respective platform
of the hoverboard at least one connecting point above it from which it can pull
and push a control arm so that the hoverboard can follow the course of the cart,
it is also an object of the present invention to provide a self-balancing scooter
whose foot placement platforms, whether independent like in the original
hoverboard, or joined together as a unit, include at least one connecting point,
located near the end of the hoverboard and above the foot placement area of
the pedal, that is, the flat area of the platform on which the user stands, where
the respective control arms can be attached such that it can be used for pushing

a cart.

In a broad sense, it is an object of the present invention to provide an
electric vehicle, for a person to stand, which is placed along a longitudinal axis
perpendicular to the direction in which that vehicle moves; which at each end
has at least one driving wheel, the wheels being permanently oriented to rotate
in the direction of that longitudinal axis; which at both sides of the vehicle is

also provided with a foot placement platform, both platforms can be either

10
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independent, although aligned according to said longitudinal axis, or integral;
and acting like a pedal, the pitch angle of said platforms, whether due to
displacement, orientation, speed, acceleration, force, pressure, etc., is what is
responsible for generating torque; wherein each platform includes at least one
connecting point located near its respective end of the vehicle and above the
foot placement area, to be able to attach a control arm, so that this vehicle can

be used for pushing a cart.

If the two platforms are independent, when the cart is being steered,
the control arms will modify the relative pitching angle between the two
platforms, thus causing different rotation speeds on both wheels, so that the
hoverboard follows the cart’s trajectory. If the two platforms are joined
together, in the different situations of functioning while steering the cart, the
control arms will apply traction-compression forces, resulting in torsion
between both platforms, causing a difference of rotation speed between both

wheels, so that the hoverboard follows the cart’s trajectory.

Moreover, it is another object of the present invention to provide a cart
with anchor points the purpose of which is to form either two articulated joints
or a double articulated joint, with two control arms to attach to a self-balancing
scooter, with those anchor points being positioned such that a control arm can
be connected on each side, on the outside of the driver's feet, pointing
approximately towards the vertical through the pivot center of the cart when
stationary, which in the case of a cart whose rear wheels rotate around the

same axis, is the midpoint between those rear wheels.

An important advantage of this invention is that in order for it to be
applied to a wheelchair, the wheelchair does not need to be modified, at least
not significantly. In this regard, a hoverboard can be attached to one wheelchair
now and then to another one later. Due to that, it provides a simple and
economical way to assist people who have the strenuous task of transporting
or moving individuals with reduced mobility, without having to significantly
modify the wheelchair or acquire a new one. As it may be adapted to many

types of chairs and carts, it can be used by people whose job it is to move

11
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schools, assisted-living residences, day centers, train stations or airports, for

example.

In addition, for those more or less collapsible wheelchairs which must
frequently be loaded into a car, the invention provides electrical assistance
which does not adversely affect the ease of loading and unloading the chair for

transport.

Furthermore, it is easy to find self-balancing scooters in almost all
homes. Therefore, this invention also permits giving a new use to these devices

for the family members who cannot enjoy their benefits.

This invention can also be used to push work carts in spaces such as
factories and warehouses, or leisure or sports facilities, for example, delivery

carts or even golf carts.

As we have seen, there are currently options for a disabled person to
have access to some technology for moving his wheelchair. The main problem
is that the aforementioned solutions for motorizing wheelchairs can be very
expensive, requiring changing the wheelchair, and they are not
interchangeable. With the present invention, any person who owns a
hoverboard can take another person out in a wheelchair, and even various

persons with different types of wheelchairs, as well as apply it to baby strollers.

As providing a separate system from the cart and from the actual
hoverboard, and as it does not require modifying either one of them, it also
permits using both of those devices independently. You can, for example, attach
it a wheelchair in order to take a person to a day center, then disengage it and

use the hoverboard as a mode of transport to get back home.

The application of the present invention can be improved by combining
it with a system to extend its autonomy by using external batteries, in addition
to those of the hoverboard, or even better, substituting them. In this case, we

just keep for this hoverboard the pusher function, so that we could referred to

12
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it as hoverpusher, considering it more a tool for mobility than a toy such as
hoverboards can be considered today. These batteries could be compatible with
those very well-known used for e-bikes, very easy for buying them worldwide.
The batteries could be attached to the cart or, for example, carried by the user
in a backpack. Having a product without internal batteries, improves not only
the price but also the weight of the product, and maybe more important, it
improves safety especially for transport, for example for wheelchair when users
travel by plane. In case of wheelchairs, reducing the weight it is also really
important: for all those operations for going into and out from a car, or just for
example, connecting and disconnecting the hoverboard every time at home.
Another advantage for not having internal batteries is to go for charging without
the whole hoverboard, as well as to be able to use a spare batteries pack while

the other is plugged in for charging.

In order to use external batteries, the hoverboard must be provided with

a proper electric connector to the outside.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 and FIG. 2 depict, respectively, a perspective and plan view of a
preferred embodiment of this invention, attaching a self-balancing scooter (2)
to a cart (1), which in this case is a wheelchair, through two control arms (31,
32) which converge, pointing to the midpoint between the rear wheels of the
cart (1), being connected to the cart’s chassis through a transverse member
(10) attached to it, at two anchor points (11) forming two articulated joints
(2131, 2132), separate from each other and which are located behind that

midpoint.

FIG. 3 shows more in detail the coupling between the hoverboard and
the wheelchair of FIG. 1, where it is seen how both control arms (31, 32) are
connected to their respective bindings (21, 22) corresponding to each platform
(201, 202) of the hoverboard, by means of respective articulated joints (1231,
1232) located above their respective pedals or surface areas where the user

steps on each platform.

13
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FIG. 4 depicts an exploded view of the articulated structure of FIG.1,

showing the main elements composing the embodiment.

FIG. 5 depicts a perspective view of another preferred embodiment, in
which both control arms (31, 32) are connected to a single anchor point (11)
which is exactly in the vertical through the midpoint between both wheels of
the cart (1), so that the articulated joints of both arms coincide at that point
(2131 y 2132).

FIG.6, in an alternative embodiment of the invention, shows post-mount
fastening means (1011, 1012) for coupling a transverse arm (10) to the cart

(1); also shows straps (2101, 2201) as a means of restraint for the bindings.

FIG.7 shows schematically some of the different applications of this

invention.

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

A preferred embodiment of the present invention is to provide an
articulated structure for attaching a self-balancing scooter (2) to the back of a
cart (1), e.g. a wheelchair, to propel it by pushing and, in turn, to transport the
driver-user. In this preferred embodiment, the cart to be pushed has two

parallel rear wheels that rotate about a same axis.

This embodiment comprises two bindings (21, 22) to be coupled to
become integral with each of the two platforms (201, 202) that shape the
hoverboard (2). Said bindings will preferably be provided with sufficient flat
surface, forming a kind of bracket, such that the user steps on them rather than
directly on the pedals of the hoverboard’s platforms, providing stability to their
coupling. Also preferably, these bindings may be adjustable in length to be able
to adapt to different sizes of hoverboards such that they always effectively
embrace each platform, although they may also have straps (2101, 2201) or

other means of restraint.

It also comprises two control arms (31, 32) for pushing and pulling the

chassis of the cart, or wheelchair (1). Given that, ideally, this articulated

14



WO 2020/008018 PCT/EP2019/068056

10

15

20

25

30

structure must be able to adapt to different carts, and that the aim is always
for the user’s posture to be as natural as possible while steering it, in order to
ensure that the distance to the handles is correct, the appropriate length of
those control arms (31, 32) is going to be different from one cart to another.
Therefore, control arms (31, 32) adjustable in length or arm sets of different

lengths for different applications should preferably be provided.

Each of the bindings (21, 22) has at least one hole as a connecting point
(211, 221) for a first articulated joint (1231, 1232) by hinge, located above the
flat foot placement area of its respective platform of the hoverboard and,
preferably, close to the wheel of the hoverboard, to leave as much space as
possible for the user’s feet. That first articulated joint (1231, 1232) connects
each binding (21, 22) by hinge with one of the control arms (31, 32). Each
control arm (31, 32) has at each end at least one hole as a connecting element
(311, 321, 312, 322) to form a hinge joint: for connecting each first connecting
element (311, 321) to a connecting point (221, 222) on its respective binding
(21, 22) through that first articulated joint (1211, 1221); and for connecting
each second connecting element (312, 322) to the cart (1) also by means of a
hinge, whether in two second articulated joints (2131, 2132) more or less close
to each other, or both connections coinciding to form a double articulated joint,

as in the case of FIG.5.

Thus, the cart (1) must be provided with one or more anchor points (11),
capable of forming a second articulated joint (2131, 2132) with their respective
second connecting elements (312, 322) corresponding to the control arms (31,
32). These anchor points must be positioned more or less centered between
the rear wheels of the cart, and preferably located on a transverse member
which, although it can be some component of the cart’s chassis, will preferably
be composed by a rotatable transverse arm (10) attached to the cart, which
may be joined to the cart’s chassis by suitable fastening means (1011, 1012).
Said transverse arm (10) can rotate on its longitudinal axis, such that both
control arms (31, 32) can move upwards and downwards, not only to adopt the
different positions necessary within the range of use of the cart (1), such as,

for example, to raise the front wheels, or to afford a sharp change of the slope,
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but also to be able to potentially fold this structure when dismounting the
hoverboard. In addition, said transverse arm (10) may preferably adopt
different lengths to be coupled to different carts chassis. The transverse arm
(10) has multiple holes as optional anchor points (11) by hinge, such that the
control arms (31, 32) can always converge, pointing in the appropriate direction

of the specific cart on which the invention will eventually be used.

Said transverse arm (10) can be located within the vertical plane
containing the axis of the rear wheels of the cart (1), as shown in FIG.5, but
as a convenience, that transverse arm (10) can also be located outside that
plane, for example, behind the axis of the rear wheels of the cart (1), as shown
in FIG.1, FIG. 2 and FIG. 3, whether for ease of attachment to the chassis of
the cart (1), particularly to respect the space that may be needed to access an
already existing brake pedal on the cart (1), or for any other reason. In that
case, it is preferable to use the anchor points (11) that permit both control arms
(31, 32) to point to the vertical through the midpoint between the rear wheels.
In general, in the plan view, the projections of the longitudinal axes of those
control arms (31,32) should cross as closely as possible to the rotation center

of the cart (1) when the cart (1) is stationary.

OTHER EMBODIMENTS

Regarding to the above described embodiment of the present invention,
other modifications can be used without deviating from the scope of this
invention as defined by the appended claims. For example, some or all of the
articulated joints can be made using flexible parts. Also, the size, form,
placement or orientation of the different components can vary. The components
shown, which are directly connected or in contact with each other, can have
intermediate elements placed between them. The functions of one element can
be performed by two, and vice-versa. Therefore, the scope of the invention

shall not be limited by the specific embodiments disclosed.

This invention not only applies to four-wheel carts; rather its dynamic is

valid for any other vehicles, regardless of its number of wheels, meaning that
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it is valid for moving a for example, wheelbarrow, a scooter, a skate, a single

wheel skate, or even a sleigh.

It also applies to vehicles with wheels that rotate on fixed axes which
therefore always move forward in a straight line, such as a lawnmower, whose
front wheels must be lifted up in order to turn it. In that case, preferably, both
control arms should point approximately to the vertical through the midpoint
between its rear wheels.

In the case of vehicles with swivel wheels, both rear and front, like
shopping carts in supermarkets, in addition to the case described above, one
or more elements could also be applied to limit that freedom of the rear wheels

by forcing them to rotate parallel around a same axis.

This invention is also valid where the driver does not stand on the

hoverboard but rather rides on a seat-type accessory attached to it.

Although the foregoing description refers to coupling a hoverboard to
propel a manual cart, this invention also applies if the hoverboard is connected

to an already motorized cart or, for example, to another hoverboard.
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CLAIMS

1.

Propulsion system for cart type vehicles, hereinafter referred to as carts
(1), by means of a self-balancing scooter, hereinafter referred to as
hoverboard (2), which is a transport means for the driver, such that the
hoverboard (2) is coupled to the rear of a cart (1) by means of an articulated

structure for propelling and speed control;
comprising:

- two control arms (31, 32);

- one or more anchor points (11) incorporated in the chassis of said
cart (1);

- two bindings (21, 22) on both sides of the hoverboard, each one
becoming integral with one of the two foot placement platforms (201, 202)

comprising the hoverboard (2);
wherein:

- each of the bindings (21, 22) has at least one connecting point
(211, 221) located above the foot placement area of the corresponding
platform (201, 202) of the hoverboard (2);

- each of the control arms (31, 32) is provided with at least one first
connecting element (311, 321) at one of its ends, and, at its other end, with

at least one second connecting element (312, 322);

- each control arm (31, 32) is connected to its corresponding binding
(21, 22) through a first articulated joint (1231, 1232) where a connecting
point (211, 221) is joined to a first connecting element (311, 321);

- each control arm (31, 32) is connected to the cart (1) through a
second articulated joint (2131, 2132) connecting one of said anchor points

(11) with a second connecting element (312, 322);
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characterized by:

- that both first articulated joints (1231, 1232) are located above the
foot placement area of their corresponding platforms (201, 202) of the
hoverboard (2), and

- that both second articulated joints (2131, 2132), which may
coincide in a single anchor point (11), are located sufficiently centered with
respect to the wheels of the cart such that both control arms (31, 32)
geometrically converge from each side of the hoverboard (2) in the direction
to the cart (1).

2. The propulsion system for carts according to claim 1, wherein both
control arms (31, 32) converge pointing approximately towards the rotation

center of the cart (1) when the cart (1) is stationary.

3. The propulsion system for carts according to claim 2, wherein said anchor
points (11) are comprised in a transverse arm (10) that can be attached to the
chassis of carts (1), and wherein said transverse arm (10) includes multiple
anchor points (11) to enable attaching a hoverboard (2) to any cart (1), such
that both second articulated joints (2131, 2132), which can coincide in a single
anchor point (11), are located sufficiently centered with respect to the wheels
of the cart (1) such that both control arms (31, 32) can always converge,
pointing in the appropriate direction of the specific cart on which the propulsion

system will be used.

4, The propulsion system for carts according to claim 3, wherein said
transverse arm (10) can rotate on its longitudinal axis, such that both control

arms (31, 32) can move upwards and downwards.

5. A self-balancing scooter, hereinafter referred to as hoverboard (2),
wherein each of the two foot placement platforms (201, 202) includes at least
one connecting point (211, 221) located above the foot placement area and

near the corresponding end of the hoverboard (2), in order to attach a control

19



WO 2020/008018 PCT/EP2019/068056

10

15

20

arm (31,32) by means of a corresponding first articulated joint (1231, 1232)
for pushing a cart (1), said cart (1) having corresponding second articulated
joints (2131, 2132), located sufficiently centered with respect to the wheels of
the cart (1), such that both control arms (31, 32) would converge geometrically
from both sides of the hoverboard (2) pointing to the rotation center of the cart

(1) when the cart (1) is stationary.

6. Self-balancing scooter according to claim 5 characterized in that it is

provided with at least one electric connector for external batteries.

7. Self-balancing scooter according to claim 6 characterized in that it is not
provided with internal batteries therefore improving its safety, price and weight
as a product for pushing a cart.

8. A cart type vehicle (1) arranged to include a propulsion system for carts
according to claim 1, comprising anchor points (11) to form either two
articulated joints (2131, 2132) or a double articulated joint, connected to two
control arms (31,32) to attach a self-balancing scooter (2), being said anchor
points (11) sufficiently centered such that both control arms (31,32) converge
geometrically from both sides of the hoverboard (2) pointing to the rotation

center of the cart (1) when the cart (1) is stationary.
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Propulsion system for cart type vehicles, hereinafter
referred to as carts, by means of a self-balancing scooter,
hereinafter referred to as hoverboard, said hoverboard
comprising:

- two control arms;

- two bindings on both sides of the hoverboard, each one
becoming integral with one of the two foot placement
platforms comprising the hoverboard; wherein:

- each of the bindings has at least one connecting point
located above the foot placement area of the corresponding
platform of the hoverboard;

- one or more anchor points incorporated in the chassis of
said cart;

- each of the control arms is provided with at least one
first connecting element at one of its ends, and, at its
other end, with at least one second connecting element;

- each control arm is connected to its corresponding binding
through a first articulated joint where a connecting point
is joined to a first connecting element;

- each control arm is connected to the cart through a second
articulated joint connecting one of said anchor points with
a second connecting element; wherein

- both first articulated joints are located above the foot
placement area of their corresponding platforms of the
hoverboard, and

- that both second articulated joints, which may coincide in
a single anchor point, are located sufficiently centered
with respect to the wheels of the cart such that both
control arms geometrically converge from each side of the
hoverboard in the direction to the cart.

2. claims: 5-7

A self-balancing scooter, hereinafter referred to as
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- two foot placement platforms including at Teast one
connecting point located above the foot placement area and
near the corresponding end of the hoverboard, in order to
attach a control arm by means of a corresponding first
articulated joint for pushing a cart, wherein it is provided
with at least one electric connector for external batteries.
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