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DISPOSITIVO DE TRACCION PARA VEHICULO Y VEHICULO QUE INCORPORA TAL
DISPOSITIVO

Tal y como su nombre indica, el objeto de la presente invencion es un dispositivo de traccion
para vehiculo, principalmente terrestre, del tipo de los que comprenden un motor y una
transmision siendo que el motor es preferiblemente de giro axial, como puede ser un motor
eléctrico, siendo que el eje de giro del motor es coplanario y concurrente con el eje primario

de la transmision.

El eje primario antes citado es a su vez coaxial con el eje de salida, de tal forma que el eje

de salida atraviesa al eje primario sobresaliendo por sus extremos.

Entenderemos por eje primario el eje que recibe la fuerza del motor al estar relacionado con
el eje de giro del mismo, y por eje de salida el eje que, desde la transmision, se relaciona

con la rueda o ruedas motrices.

El campo de la técnica al que se aplica la presente invencion es el de los vehiculos.

ANTECEDENTES DE LA INVENCION

Cada vez es mas frecuente el uso de motores eléctricos en todo tipo de vehiculos,

especialmente aunque no de forma Unica en los terrestres.

Una de las principales desventajas de la utilizacion de motores eléctricos es el necesario

uso de baterias que, por lo general, tiene un gran volumen y peso.

En los vehiculos terrestres de tres o mas ruedas el problema es menor, pues los pesos
pueden distribuirse de varias formas sin comprometer especialmente a la estabilidad, y las
baterias cuentan con espacio suficiente para ubicarlas. Sin embargo el uso de motores
eléctricos en vehiculos de dos ruedas es todavia poco comuan, pues el peso y ubicacion de

las baterias asi como la posicion del eje de giro del motor eléctrico dificultan su uso.

Otro de los problemas que presentan los vehiculos de dos ruedas es la basculacion de la
suspension de la rueda posterior, que dificulta la transmision y genera tensiones y

sobreesfuerzos en las cadenas de transmision.
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El modelo de utilidad espafiol ES1076136U se refiere a un cambio de marchas basculante
para motocicleta eléctrica, sin embargo dicho cambio de marchas basculante requiere que el
eje de giro del motor eléctrico se encuentre paralelo al eje de giro del brazo basculante de la
suspension de la motocicleta, es decir, paralelo al eje de giro de la rueda trasera, por lo que
el reparto de pesos del motor es necesariamente desigual en uno y otro lado del vehiculo,

pudiendo verse comprometida su estabilidad.

Por otro lado, la conexion lateral de los distintos ejes a través de coronas, poleas y
transmisiones, requiere bastante espacio, lo cual reduce el hueco para la ubicacion de las

baterias.

La patente europea EP2236338 describe un vehiculo hibrido siendo que el motor eléctrico
gue incorpora se encuentra dispuesto de manera que su eje de giro es transversal al cuerpo

del vehiculo en su direccion de movimiento, con los problemas de cargas antes expuestos.

La patente europea EP2168861 se refiere a una motocicleta eléctrica en que el motor esta
sujeto a un elemento basculante, siendo que también en este caso el eje de giro del motor

es transversal al cuerpo del vehiculo.

La patente estadounidense 5433284 se refiere a una bicicleta eléctrica en donde el motor
esta ubicado en el lateral y su eje de giro esta conectado al eje de la rueda motriz en uno de
los extremos de ese eje. Debido a que el motor esta colgado en un lateral del vehiculo, el

centro de gravedad se ve afectado y el vehiculo es inestable.

En el ambito de los cambios de marchas existe una extensa literatura de patentes sin que se
hayan encontrado cambios que reunan los elementos principales del cambio de marchas

que la presente invencion recoge.

DESCRIPCION DE LA INVENCION

Para solventar los problemas el dispositivo de traccion para vehiculo objeto del presente,

comprende:

Un motor, preferiblemente eléctrico ubicado simétricamente entre los tubos verticales

laterales de la estructura del vehiculo.
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El término “vertical” usado en relacion a los tubos de la estructura del vehiculo significa que
los tubos se extienden desde una posicién inferior del vehiculo a una posicion superior del

vehiculo.

Un eje primario que es coplanario y concurrente con el eje de giro del motor, estando uno y
otro engranados en la zona central de la extension axial del eje primario, siendo este eje

primario el que recibe directamente la fuerza del motor.

Un eje de salida que transmite la fuerza del motor a la rueda motriz o, en su caso, a las

ruedas motrices, a través de un pifion con cadena, polea con correa o cardan.

El eje primario es coaxial con el eje de salida, siendo que el eje de salida atraviesa

axialmente al eje primario.

En una ejecucion simple, el eje primario y el eje de salida giran solidariamente de forma

permanente, pudiendo venir realizados ambos ejes en una sola pieza.

En la invencion que se propone, el eje de giro del motor y el eje primario de la transmision
son coplanarios y concurrentes pudiendo variar, de una ejecucion a otra, el &ngulo formado

entre ambos ejes.

De esta manera la posicion del motor respecto del eje primario puede variar de una

ejecucion a otra.

Como se ha expuesto, en una ejecucion simple, el sistema de traccién podria no incluir un
elemento de cambio de velocidad, dado que el comportamiento de los motores eléctricos lo

permitiria.

La entrega de par de un motor eléctrico es cercana a su maximo valor (aproximadamente el
80%) desde 750 RPM hasta 1.500 RPM y maxima desde 1.500 RPM hasta 3.000 RPM, pero a

partir de este valor empieza a decaer hasta el régimen de giro maximo.

Debido a este comportamiento, se considera viable utilizar una sola marcha para todo el uso,
pero dado que el par cae en picado a altas revoluciones, la velocidad méxima se consigue con

muy poca aceleracion a partir de 3.000 RPM y cuesta mucho tiempo conseguirla.
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Esta caracteristica hace recomendable la utilizacién de, al menos, una marcha adicional, de
modo que desde parado o a poca velocidad, la primera marcha permita buenas aceleraciones
hasta la mitad de la velocidad méaxima, y al insertar la segunda marcha, aprovechando la
inercia del vehiculo y la mejora del par al reducir las revoluciones del motor, se consigan

velocidades mas elevadas.

Para ello, la invencion objeto del presente se complementa con un cambio de velocidad que

comprende:

Un eje primario, entendiéndose por tal el eje sobre el que actia directamente el eje de giro del

motor a través de unos elementos de engranaje.

Al menos un eje secundario engranado permanentemente a ese eje primario.

Un eje de salida, coaxial con el eje primario siendo que el eje de salida atraviesa coaxialmente

al eje primario.

Con esta disposicion de dos ejes coaxiales en donde uno atraviesa al & otro, se evita el
desplazamiento longitudinal de los ejes en las operaciones de engranado y desengranado de
uno y otro, lo que redunda en un menor requerimiento de espacio, sobre todo en la longitud

del eje de salida y por tanto en la anchura total de la transmision.

En el caso de los vehiculos que incorporan un brazo basculante, como ocurre entre otros en el
caso de los de dos ruedas, tanto el eje primario como el eje de salida, coaxiales entre si como
ya se ha dicho, son ademas coaxiales con el eje del brazo basculante de la suspension,
posicion que puede adoptar gracias a la reducida anchura de la transmision, evitandose de
ese modo el sufrimiento de la transmisién por tensado y destensado de, por ejemplo, la

cadena.

Como se ha expuesto, el eje primario y el secundario se encuentran permanentemente

engranados.

En caso de estar en uso la segunda marcha (directa), el eje de salida se encuentra engranado
al eje primario y por lo tanto, el eje secundario gira libre sin transmitir movimiento a ningin otro

eje.
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En caso de estar en uso la primera marcha, el eje secundario estd engranado también al eje
de salida.

El cambio de una marcha a otra dependera de si el eje de salida se encuentra engranado al
eje primario o al secundario, pudiendo hacerse de forma manual o automética, con asistencia

de elementos eléctricos, como pueden ser servomotores, 0 por accion mecanica.

El cambio de marchas puede incorporar mas marchas a través de ejes paralelos con distinta

relacién de giro entre si que, en un momento dado, engranen con el eje de salida.

Un sistema de traccion como el descrito, permite una disposicién del motor en una posicién
superior y con el eje de giro esencialmente vertical, siendo que ese eje de giro actia sobre el
eje primario, que es coaxial al eje del basculante y al eje de salida, de tal forma que en la

parte delantera del motor queda un espacio suficiente para albergar las baterias del vehiculo.

En cualquier caso, de las multiples posiciones posibles del motor, en la mayoria de ellas el
motor presenta uno de sus laterales al sentido de la marcha, resultando poco efectivas las
aletas de ventilacion dispuestas longitudinalmente al eje de giro del motor, que es la manera

habitual de presentarse.

Para aprovechar al maximo la accion refrigerante del aire con el motor en marcha, la invencién
comprende una serie de aletas refrigerantes transversales al eje de giro del motor, de forma

gue se favorezca el paso del aire entre ellas con el vehiculo en marcha.

BREVE DESCRIPCION DE LAS FIGURAS

La FIGURA 1 muestra una seccién en perspectiva del sistema de traccion, que comprende un
motor (1) y una transmision (9), siendo que el eje de giro (2) del motor se engrana, a través de
unos medios de engranaje (5), a la zona central de la extension axial de un eje primario (3)
que es coaxial a un eje de salida (4), que transmite la fuerza del motor a la rueda motriz o, en
su caso, a las ruedas motrices, a través de un pifidn (6). Se puede ver también un eje
secundario (7) permanentemente engranado al eje primario asi como las aletas refrigerantes

(13) transversales al eje de giro del motor.

La FIGURA 2 muestra un seccién en alzado del sistema de traccion, que comprende un motor
(1), y una transmision (9), siendo que el eje de giro (2) del motor se engrana, a través de unos

medios de engranaje (5) a la zona central de la extension axial de un eje primario (3), que es
6
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coaxial a un eje de salida (4) que transmite la fuerza del motor a la rueda motriz o, en su caso,
a las ruedas motrices, a través de un pifién (6). Se puede ver también un eje secundario (7)

permanentemente engranado al eje primario.

La FIGURA 3 muestra el dispositivo de traccién instalado en un vehiculo de dos ruedas (8),
apreciandose que el dispositivo permite una disposicion en la que motor (1) se aloja sobre la
transmisién (9), dejando un gran espacio para la ubicacion de baterias (10). Los tubos

verticales (14) de la estructura del vehiculo se aprecian igualmente.

La FIGURA 4 muestra en detalle el dispositivo instalado en un vehiculo de dos ruedas del que
se han eliminado las baterias, aprecidndose el motor (1) ubicado simétricamente entre los
tubos verticales laterales de la estructura del vehiculo, con las aletas de refrigeracion (13), la
transmision (9) y el eje del basculante (11), que es coaxial al eje primario y al eje de salida,
gue aqui no se muestran, viéndose la cadena (12) que lleva la fuerza desde el pifion (6) del
eje de salida, que aqui se muestra cubierto, hasta la rueda motriz. Los tubos verticales (14) de

la estructura del vehiculo se ven igualmente.

La FIGURA 5 muestra un ejemplo de ejecucién del dispositivo.
La FIGURA 6 muestra un ejemplo de ejecucién del dispositivo.
La FIGURA 7 muestra un ejemplo de ejecucién del dispositivo.
En las figuras 5, 6 y 7 las aletas refrigerantes cubren no sélo la transmisién, sino el motor

propiamente dicho.

DESCRIPCION DE UN MODO DE LLEVAR A CABO LA INVENCION

Se describe a continuacion un modo de llevar a cabo la invencién, que no es el Unico, sino

que es a los meros efectos explicativos pero no limitativos.

El dispositivo de traccién para vehiculo conforme a la ejecuciébn que aqui se propone

comprende:

Un motor (1) eléctrico ubicado simétricamente entre los tubos verticales laterales (14) de la
estructura del vehiculo. Un elemento de transmision (9) que comprende una caja de cambios

de dos velocidades la cual comprende:
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e Un eje primario (3) que es coplanario y concurrente con el eje de giro (2) del motor,
siendo que el motor (1) se encuentra dispuesto sobre el elemento de transmision
(9).

¢ Un eje de salida (4) que es coaxial con el eje primario (3) antes dicho, siendo que el
eje primario (3) envuelve parcialmente al eje de salida (4).

o Ambos ejes, el primario (3) y el de salida (4), son a su vez coaxiales con el eje del
basculante (11) del vehiculo, que en este caso es de dos ruedas.

¢ Elementos de engranaje para solidarizar, en su caso, el movimiento del eje primario
con el eje de salida.

e Un eje secundario (7) permanentemente engranado al eje primario (3).

o Elementos para engranar, en su caso, el eje secundario (7) con el eje de salida (4).

o Elementos, en este caso una cadena (12), que transmite el movimiento del eje de
salida (4), el cual incorpora un pifibn (6), a la rueda motriz, en este caso la

posterior.

Como se ha dicho, el motor (1) ocupa una posicion superior al elemento de transmisién (9),

ganandose un espacio en su parte anterior suficiente para la ubicacién de las baterias.

El hecho de que el eje de salida (4) sea coaxial al eje del basculante (11), reduce el esfuerzo
de los elementos de transmision, tales como una cadena (12), al permanecer constante la

distancia entre el eje de salida (4) y el eje de la rueda motriz.

En cuanto a las velocidades, la caja de cambios opera de la siguiente manera:

En la velocidad segunda, el eje primario (3) y el eje de salida (4) se encuentran engranados
girando solidariamente, mientras que el eje secundario (7), engranado permanentemente al

eje primario (3), gira igualmente pero sin transmitir el movimiento a ningun otro eje.

En la velocidad primera, el eje secundario (7) se engrana con el eje de salida (4) que,

previamente a engranar con el eje secundario (7), deja de estar engranado al eje primario (3).

Las diferencias de velocidad de giro entre un eje y orto se consiguen a través de una cascada

de pifiones y engranajes.
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El engranado y desengranado de unos ejes y otros puede hacerse de manera automatica o
manual, asi como, en el caso de la manual, de forma asistida con servomotores o con cambio

mecanico.

Ademas de la ejecucion expuesta, son muchas las ejecuciones que pueden darse, siendo
ejemplo de alguna de ellas las figuras 5 a 7 en cuanto a disposicién del motor, siendo también

muchas las opciones en cuanto a tipo de vehiculo que lo incorpore.

Para facilitar la refrigeracion del motor y de la transmision, se han incorporado unas aletas de
refrigeracion (13) que estan dispuestas en sentido transversal al eje de giro del motor,
favoreciendo que el aire pase facilmente a través de ellas ayudado por la velocidad del

vehiculo.
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REIVINDICACIONES

1.- DISPOSITIVO DE TRACCION PARA VEHICULO caracterizado por que comprende:
1. Al menos un motor (1) ubicado simétricamente entre los tubos verticales laterales (14)
de la estructura del vehiculo.
2. Un elemento de transmision que comprende:

a. Un eje primario (3) coplanario y concurrente con el eje de giro del motor (2).

b. Elementos de engranaje (5) entre el eje primario (3) y el eje de giro del motor (2)
en donde ambos ejes engranan uno con el otro en la zona central de la
extension axial del eje primario.
Un eje de salida (4) coaxial al eje primario.
Medios para solidarizar, de manera temporal o permanente, el giro del eje
primario (3) y el eje de salida (4).

e. Medios para transmitir el giro del eje de salida (4) al elemento motriz del

vehiculo.

2.- DISPOSITIVO DE TRACCION PARA VEHICULO conforme reivindicacion 1 caracterizado

por que

El eje de salida (4) es independiente del eje primario (3) siendo que el eje de salida (4)

atraviesa el eje primario (3) sobresaliendo por sus extremos.

Y por gque el dispositivo de traccidén para vehiculo ademas comprende:

¢ Al menos un eje secundario (7) engranado al eje primario.
¢ Medios para engranar el eje primario y el eje de salida.

¢ Medios para engranar el eje secundario con el eje de salida.

3.- DISPOSITIVO DE TRACCION PARA VEHICULO conforme reivindicacion 1 o 2
caracterizado por que ademéas comprende un eje basculante que es coaxial al eje de salida,

el eje primario.

4.- DISPOSITIVO DE TRACCION PARA VEHICULO conforme reivindicacion 1 o 2

caracterizado por que el motor ocupa una posicion superior al elemento de transmision.



5.- DISPOSITIVO DE TRACCION PARA VEHICULO conforme reivindicacion 1 o 2

caracterizado por que el motor es eléctrico.

6.- DISPOSITIVO DE TRACCION PARA VEHICULO conforme reivindicacion 1 o 2
caracterizado por que comprende una serie de aletas de refrigeracion (13) dispuestas en
sentido transversal al eje de giro del motor.

7.- VEHICULO QUE INCORPORA EL SISTEMA DE TRACCION expuesto en las

reivindicaciones anteriores.
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VEHICLE TRACTION DEVICE AND VEHICLE INCORPORATING SAME

As indicated by the title, the subject matter of the present invention relates to a vehicle
traction device, for land vehicles mainly, of the type comprising a motor and a transmission,
wherein the motor preferably has a coaxial rotation, as in an electric motor, and wherein
the rotation shaft of the motor is coplanar and concurrent with the primary shaft of the

transmission.

The aforementioned primary shaft is in turn coaxial with the output shaft, such that the

output shaft crosses the primary shaft and extends beyond the ends thereof.

The primary shaft is considered to be that which receives the force from the motor because
it is connected to the rotation shaft of the same, and the output shaft is considered to be

that which, through the transmission, is connected to the drive wheel or wheels.

The present invention is applicable in the field of vehicles.

BACKGROUND OF THE INVENTION

Electric motors are increasingly being used in all types of vehicles, particularly but not

exclusively in land vehicles.

One of the main drawbacks of the use of electric motors is the need for batteries which, in

general, are large and heavy.

In land vehicles with three or more wheels, this problem is not as important since the
weight can be distributed in different ways without greatly affecting the stability, and there is
sufficient space to house the batteries. Currently, however, electric motors are infrequently
used in two-wheel vehicles as the weight and location of the batteries, as well as the

position of the rotation shaft of the electric motor hinder their use.

Another problem faced by two-wheel vehicles is the swinging of the rear wheel suspension,
which complicates the transmission and generates tensions and overloads in the

transmission chains.
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Spanish utility model ES1076136U relates to a swinging gearbox for an electric motorcycle.
However, said swinging gearbox requires the rotation shaft of the electric motor to be
parallel to the rotation shaft of the swingarm of the motorcycle’s suspension, that is, parallel
to the rotation axis of the rear wheel. Therefore, the motor weight distribution is necessarily

uneven on the two sides of the vehicle, potentially affecting the stability of the same.

On another hand, the lateral connection to the various shafts through gearwheels, pulleys
and transmissions requires significant space, which limits the space available for the

batteries.

European patent EP2236338 describes a hybrid vehicle wherein the electric motor
incorporated in the same is arranged such that its rotation shaft is transverse to the vehicle

body in its direction of motion, with the above-described load problems.

European patent EP2168861 relates to an electric motorcycle wherein the motor is

anchored to a swinging element. In this case the motor rotation shaft is also transverse to

the vehicle body.

With regard to gearboxes there is an extensive body of patent documents, none of which

appears to include the main elements of the gearbox of the present invention.
DESCRIPTION OF THE INVENTION

To solve the aforementioned drawbacks, the vehicle traction device that is the object of the

present invention comprises:

A motor, preferably electric;

A primary shaft coplanar and concurrent with the rotation shaft of the motor, wherein the

two said shafts engage one another, and wherein the primary shaft directly receives the

force from the motor.

An output shaft that transmits the force from the motor to the drive wheel or wheels,

through a gearwheel with a chain, belt pulley or cardan shaft, among other options.
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The primary shaft is coaxial to the output shaft, wherein the output shaft axially crosses

said primary shaft.

In a simple embodiment, the primary and output shafts rotate jointly permanently, and can

be made from a single piece.

The invention is applicable to all types of vehicle, and is particularly well suited for two-
wheel vehicles. Consequently, the invention will focus on said vehicles, in which the

advantages are more clearly seen.

In the proposed invention, the rotation shaft of the motor and the primary shaft of the
transmission are coplanar and concurrent. The angle between said two shafts can be
different in different embodiments.

Thus, the position of the motor with respect to the primary shaft can vary in different
embodiments. For example, other traction systems can be conceived with one motor, two
motors in V arrangement acting on the same primary shaft, or two motors in parallel, or two

opposing motors, among other options.

As stated, in a simple embodiment the traction system may not include a gear change

element, as the performance of electric motors make this feasible.

An electric motor generates a torque close to its maximum value (almost 80%) from 750
RPM to 1,500 RPM and maximum torque from 1,500 RPM to 3,000 RPM, but beyond this

point it starts to fall, up to the maximum revolutions regime.

Because of this behavior, it is considered possible to use a single gear; however, as the
torque drops steeply at high revolutions, maximum speed is achieved with very little

acceleration beyond 3,000 RPM and it is reached slowly.

This feature advises the use of at least one additional gear, such that from a standing start or
at low speeds the first gear will provide good acceleration up to half of the maximum speed,
and engaging the second gear makes use of the vehicle’s inertia and the improved torque

output to reduce the revolutions of the motor and achieve faster speeds.
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For this purpose, the invention object described herein is provided with a gear shift

comprising:

A primary shaft, understanding as such the shaft on which the motor rotation shaft acts

directly through some engaging elements;

At least one secondary shaft permanently engaged to said primary shaft;

An output shaft coaxial with the primary shaft, wherein the output shaft coaxially crosses the
primary shaft.

This arrangement of two coaxial shafts in which one shaft crosses the other prevents the
longitudinal displacement of the shafts in the engaging and releasing operations of the same,
resulting in reduced space requirements, particularly with regard to the length of the output

shaft and therefore the total width of the transmission.

In vehicles with a swingarm, as is the case of two-wheel vehicles, both the primary and
output shafts, which as mentioned before are coaxial, are also coaxial to the shaft of the
swingarm of the suspension; this position can be adopted because of the reduced width of
the transmission, thereby preventing transmission wear due to tension changes in the chain,

for example.

As described above, the primary and secondary shafts are permanently engaged.

If the second gear (direct drive) is being used, the output shaft is engaged to the primary
shaft, such that the secondary shaft turns freely without transmitting its motion to any other
shaft.

If the first gear is being used, the secondary shaft is also engaged to the output shaft.
Changing gears will depend on whether the output shaft is engaged to the primary or the
secondary shaft, and can be performed manually or automatically, with the assistance of

electric devices such as servomotors, or by mechanical action.

The gearbox can include additional gears using parallel shafts with a different ratio to each

other, which when appropriate engage the output shaft.
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A traction system as described above allows placing the motor at a higher location and with
an essentially vertical rotation shaft, whereby said rotation shaft acts on the primary shaft,
which is coaxial to the swingarm shaft and the output shaft. In this way there is sufficient

space left in the front of the motor to house the vehicle batteries.

In most of the various possible positions of the motor, one of the sides of said motor is facing
the direction of motion, such that the efficacy of the ventilation fins, which are typically

arranged longitudinally to the rotation shaft of the motor, is limited.

To optimize the cooling action of the air when the motor is operating, the invention comprises
a number of cooling fins transverse to the rotation shaft of the motor, thereby enhancing the

passage of air between them when the vehicle is in motion.

BRIEF DESCRIPTION OF THE FIGURES

FIGURE 1 shows a perspective view of the traction system, which comprises a motor (1) and
a transmission (9), wherein the rotation shaft (2) of the motor engages through engaging
means (5) a primary shaft (3) which is coaxial to an output shaft (4), which transmits the force
from the motor to the drive wheel or wheels through a pinion gear (6). It also shows a
secondary shaft (7) permanently engaged to the primary shaft, as well as the cooling fins

(13) transverse to the motor rotation shaft.

FIGURE 2 shows an elevation cross-section of the traction system, which comprises a motor
(1) and a transmission (9), wherein the rotation shaft (2) of the motor engages through
engaging means (5) a primary shaft (3) that is coaxial to an output shaft (4) which transmits
the force of the motor to the drive wheel or wheels through a pinion gear (6). It also shows a

secondary shaft (7) permanently engaged to the primary shaft.

FIGURE 3 shows the traction device installed in a two-wheel vehicle (8), enabling to see that
the device allows an arrangement such that the motor (1) is housed above the transmission

(9), leaving ample space for placing the batteries (10).

FIGURE 4 shows an enlarged view of the device installed in a two-wheel vehicle where the
batteries have been removed, revealing the motor (1) with the cooling fins (13), the

transmission (9) and the swingarm (11), which is coaxial to the primary shaft and the output
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shaft, not shown, showing the chain (12) that transmits the force from the pinion gear (6) of

the output shaft, shown covered, to the drive wheel.

FIGURE 5 shows an example of an embodiment of the device comprising two motors

arranged ina V.

FIGURE 6 shows an example of an embodiment of the device comprising two motors

arranged in parallel.

La FIGURE 7 shows an example of an embodiment of the device comprising two motors

arranged opposite each other.

In figures 5, 6 and 7 the cooling fins cover both the transmission and the motor itself.

DESCRIPTION OF AN EMBODIMENT OF THE INVENTION

An embodiment of the invention is described below for purposes of illustration only and in a

non-limiting sense.

The vehicle traction device according to the embodiment proposed herein comprises:

1. An electric motor (1);
2. Atransmission element (9) comprising a two-speed gearbox, which in turn comprises:
o A primary shaft (3) that is coplanar and concurrent with the rotation shaft (2) of the
motor, wherein the motor (1) is arranged above the transmission element (9);
e An output shaft (4) coaxial to the aforementioned primary shaft (3), wherein the
primary shaft (3) partially surrounds the output shaft (4);
e Both the primary (3) and output (4) shafts are in turn coaxial to the shaft of the
swingarm (11) of the vehicle (11), which in this case is a two-wheel vehicle;
e Engaging elements to link, when applicable, the motion of the primary shaft to the
output shaft;
o A secondary shaft (7) permanently engaged to the primary shaft (3);
o Elements for engaging, when applicable, the secondary shaft (7) to the output
shaft (4);
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o Elements, in this case a chain (12), for transmitting the movement of the output
shaft (4), which incorporates a pinion gear (6), to the drive wheel, in this case the

rear wheel.

As stated above, the motor (1) is placed above the transmission element (9), freeing

sufficient space in front to place the batteries.

Making the output shaft (4) coaxial to the shaft of the swingarm (11) reduces load son the
transmission elements, such as the chain (12), as the distance between the output shaft (4)

and the axle of the drive wheel remains constant.

With regard to gears, the gearbox operates as follows:

In second gear, the primary shaft (3) and the output shaft (4) are engaged and turn together,
while the secondary shaft (7) is engaged permanently to the primary shaft (3) and also turns

but does not transmit its motion to any other shaft.

In first gear the secondary shaft (7) engages the output shaft (4) which, before engaging the
secondary shaft (7), is disengaged from the primary shaft (3).

The differences in rotation speed between the shafts are achieved by a cascade of pinion
gears and gearwheels.

The shafts can be engaged and disengaged either automatically or manually; if it is done

manually, it can be assisted by servomotor or by a mechanical shift.

There are numerous other possible embodiments in addition to the one described. An
example of one with regard to the arrangement of the motor is shown in figures 5 to 7, and

there are also many options regarding the type of vehicle incorporating it.

To assist the cooling of the motor and the transmission, cooling fins (13) have been
incorporated arranged transversally to the rotation shaft of the motor, such that the air

passes easily through them aided by the motion of the vehicle.
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CLAIMS

1. VEHICLE TRACTION DEVICE characterized in that it comprises:
1. Atleast one motor (1);
2. A transmission element comprising:
a. A primary shaft (3) coplanar and concurrent to the motor rotation shaft (2);
b. Engaging elements (5) between the primary shaft (3) and the motor
rotation shaft (2);
An output shaft (4) coaxial to the primary shaft;
Means for temporarily or permanently linking the rotation of the primary
shaft (3) and the output shaft (4);
e. Means for transmitting the rotation of the output shaft (4) to the drive
element of the vehicle.

2. VEHICLE TRACTION DEVICE according to claim 1 characterized in that it comprises:

e An output shaft (4) coaxial to the primary shaft and independent of the same,
wherein the output shaft (4) crosses the primary shaft (3) and extends beyond the
ends thereof;

¢ At least one secondary shaft (7) engaged to the primary shaft;

¢ Means for engaging the primary shaft and the output shaft;

* Means for engaging the secondary shaft and the output shaft;

¢ Means for engaging the primary shaft and the output shaft.

3. VEHICLE TRACTION DEVICE according to claim 1 or 2, characterized in that the
output shaft, the primary shaft and the swingarm shaft are coaxial.

4. VEHICLE TRACTION DEVICE according to claim 1 or 2, characterized in that the

motor occupies a position above the transmission element.

5. VEHICLE TRACTION DEVICE according to claim 1 or 2, characterized in that el
motor is electric.
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6. VEHICLE TRACTION DEVICE according to claim 1 or 2, characterized in that it
comprises a series of cooling fins (13) arranged transversally to the rotation shaft of the

motor.

7. VEHICLE INCORPORATING THE TRACTION DEVICE described in the preceding

claims.
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Reitem V
1.) Reference is made to the following document:

D1 US 5 433 284 A (CHOU WEN-CHENG [TW]) 18 July 1995 (1995-07-18)

2.) Independent Claim 1

Document D1, which is considered as closest prior art, describes (see in particular col-
umn 1, line 59 to column 3, line 39; and figures 1-3 and 7) describes a vehicle traction
device (3), comprising:

- at least one motor (31);

- a transmission element (3, 8) comprising:

a. a primary shaft (see figure 2: 332; see figure 7: the shaft portion arranged on the
right side of the bevel gear portion 33) coplanar and concurrent to the motor rotation
shaft (see figure 7);

b. engaging elements (bevel gear portion 33, gear wheel 311) between the primary
shaft {332) and the motor rotation shaft;

€. an output shaft (412) coaxial to the primary shaft (332);

d. means (see figure 7: 8, 813) for temporarily or permanently linking the rotation of
the primary shaft (332) and the output shaft (412),

e. means (direct connection between the output shaft 412 and the wheel hub 41) for
transmitting the rotation of the output shaft (412) to the drive element (41) of the vehi-
cle.

The subject-matter of claim 1 differs from this known vebhicle traction device in that

- the at least one motor is located symmetrically between side vertical tubes of a vehi-
cle frame, and in that

- the primary shaft and the motor rotation shaft engage one another in the center zone
of an axial extension of the primary shaft.

Hence, the subject-matter of claim 1 is considered as new (Article 33(2) PCT), since
none of the documents cited in the International Search Report discloses all features
of this claim.
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Thus, the problem to be solved by the vehicle traction device according 1o claim 1 can
be derived as providing a compact and stable arrangement.

The subject-matter of claim 1 is also considered to be based on an inventive step (Arti-

cle 33(3) PCT) since none of the cited prior art documents gives a hint regarding the
solution according to claim 1.

3.) Dependent Claims 2-7

The claims 2 to 7 depend on independent claim 1, and thus also fulfill the require-
ments of the PCT regarding novelty and inventive step.

Form PCT/Separate Sheet/408 (Sheet 2) (EPO-April 2005)



Printed: 29-10-2015 408REPLY,

172

TO THE EPO AS IPEA

REéPONSE TO THE WRITTEN OPINION OF THE IPEA |
International Application: PCT EP/2014/070584
Applicant: By M Ingenieros S.L

Dear Sirs,

After receiving the first written opinion issued by the IPEA on 28-08-2015 and in response to
his invitation to reply the application hereby submits several amendments and comments, in
accordance to Rule 66.3 (a)

In order to overcome the objections mentioned in the Written Opinion of the International
Preliminary Examining Authority the applicant amends his application as suggested by the
examiner in ltem |, as follows

item 1{1) and (2):

The explanation “located on the longitudinal center of gravity of the vehicle in 3 balanced
position” has been deleted from the description and from the claims and has been substituted
accordingly for the expression “symmetrically between side vertical tubes of a vehicle frame”
which is clearly derived from the figures 3 and 4 {see page 2 line 33, page 6 line 20 and daim
1). Those both figures 3 and 4 have been amended in order to include a concrete reference of
those vertical tubes (14). This reference has been also included in the description of the
figures.

Item [ {3

On page 2 line 34 the feature “..at least partially inside the frame of a vehicle” has been
deleted. On page 3 line 20 the feature “..invention is applicable to al! types of vehicle” has
been also deleted.

item1 (4)

As it bas been already said, reference to a “balanced position on the longitudinal center of
gravity of the vehicle” has been deleted.

According to figures 3 and 4 the “side tubes of a frame” have been concreted as “side verticol
tubes of the frame” (see page 2 line 33, page 6 line 20 and claim 1) wherein the term “vertical”
has been defined {page 3 line 1) as follows: “The term “vertical” used in relation to the tubes
of a vehicle frame means that the tubes extend from a fower position of the vehicle to an upper

position of the vehicle” which base is obviously derived from the figures.

Item | (5)
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All references of “rotor” have been deleted.

Item I (6}

As suggested by the examiner, the references related to the area where the motor rotation
shaft and the primary shaft are engaged have been concreted and have been changed from
“center zone” to “center zone of an axial extension” (page 3 1ine 5 and description of figures 1
and 2)

Item | (7}

The expression “mainly in order to avoid unstability” has been deleted.

Re {tem Viil

The second feature “means for engaging the primary shaft and the output shaft” has been
deleted,

Re tem V

In the claim 1 the conciseness such as “wherein the two said shafts engage one another in the

center zone of an axial extension of the primary shaft’ has been included according to the
Examiner’s suggestion in Item | {6).

Due to the amendments introduced the new version of Description has a total of 7 pages, and
the claims are contained in pages 8to 9.

fn light of the above amendments made, the applicant expects that the objections related to
the prior art will be overcome.

Nevertheless, in case the examiner considers that additional darifications or amendments
shall be filed, in_accordance with Rule 66-4-b of PCT RULES, the applicant re uests one

additional opportunity to submit amendments or arguments if required, before issuing the
final IPRP.

Kindly see enclosed the following documents:

1. Pages 2 -7 of the description;
2. New set of claims with the said amendments;
3. Figures 3 and 4 including the reference 14 to the vertical side tubes if the frame.

Valencia, Spain, on 28/10/2015%

Santiago Soler Lerma (Representative)

J———
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Spanish utility model ES1076136U relates to a swinging gearbox for an electric motorcycle.
However, said swinging gearbox requires the rotation shaft of the electric motor to be
parallel to the rotation shaft of the swingarm of the motorcycle’s suspension, that is, parallel
to the rotation axis of the rear wheel. Therefore, the motor weight distribution is necessarily
uneven on the two sides of the vehicle, potentially affecting the stability of the same.

On another hand, the laterai connection to the various shafts through gearwheels, puileys
and transmissions requires significant space, which limits the space available for the
batteries.

European patent EP2236338 describes a hybrid vehicle wherein the electric motor
incorporated in the same is arranged such that its rotation shaft is transverse to the vehicle
body in its direction of motion, with the above-described ioad problems.

European patent EP2168861 relates to an electric motorcycle wherein the motor is
anchored to a swinging element. In this case the motor rotation shaft is also transverse to
the vehicle body.

The USA Patent 5433284 refers to a electrical bicycle in which the motor is located beside
the vehicle and its rotation shaft is connected to the shaft of the driven wheel in one of the
ends of that shaft. Because of the motor is hung beside of the vehicle, the center of gravity
is affected and the vehicle is unstable.

With regard to gearboxes there is an extensive body of patent documents, none of which
appears to include the main elements of the gearbox of the present invention.

DESCRIPTION OF THE INVENTION
To solve the aforementioned drawbacks, the vehicle traction device that is the object of the

present invention comprises:

A motor, preferably electric, located symmetrically between the side vertical tubes of a
vehicle frame.
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The term “vertical” used in relation to the tubes of a vehicle frame means that the tubes
extend from a lower position of the vehicle to an upper position of the vehicle.

A primary shaft coplanar and concurrent with the rotation shaft of the motor, wherein the
two said shafts engage one another in the center zone of an axial extension of the primary
shaft, and wherein the primary shaft directly receives the force from the motor.

An output shaft that transmits the force from the motor to the drive wheel or wheels,
through a gearwheel with a chain, belt pulley or cardan shaft.

The primary shaft is coaxial to the output shaft, wherein the output shaft axially crosses
said primary shaft.

In a simple embodiment, the primary and output shafts rotate jointly permanently, and can
be made from a single piece. '

In the proposed invention, the rotation shaft of the motor and the primary shaft of the

transmission are coplanar and concurrent. The angle between said two shafts can be
different in different embodiments.

Thus, the position of the motor with respect to the primary shaft can vary in different
embodiments. As stated, in a simple embodiment the traction system may not include a
gear change element, as the performance of electric motors make this feasible.

An electric motor generates a torque close to its maximum value (almost 80%) from 750
RPM to 1,500 RPM and maximum torque from 1,500 RPM to 3,000 RPM, but beyond this
point it starts to fall, up to the maximum revolutions regime,

Because of this behavior, it is considered possible to use a single gear; however, as the
torque drops steeply at high revolutions, maximum speed is achieved with very little
acceleration beyond 3,000 RPM and it is reached slowly.

This feature advises the use of at least one additional gear, such that from a standing start or
at low speeds the first gear will provide good acceleration up to half of the maximum speed,
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and engaging the second gear makes use of the vehicle's inertia and the improved torque
output to reduce the revolutions of the motor and achieve faster speeds.

For this ‘purpose, the invention object described herein is provided with a gear shift
comprising:

A primary shaft, understanding as- such the shaft on which the motor rotation shaft acts
directly through some engaging elements;

At least one secondary shaft permanently engaged to said primary shaft;

An output shaft coaxial with the primary shaft, wherein the output shaft coaxially crosses the
primary shaft.

This arrangement of two coaxial shafts in which one shaft crosses the other prevents the
longitudinal displacement of the shafts in the engaging and releasing operations of the same,
resulting in reduced space requirements, particularly with regard to the length of the output
shaft and therefore the total width of the transmission.

In vehicles with a swingarm, as is the case of two-whee! vehicles, both the primary and
output shafts, which as mentioned before are coaxial, are also coaxial to the shaft of the
swingarm of the suspension; this position can be adopted because of the reduced width of

the transmission, thereby preventing transmission wear due to tension changes in the chain,
for example,

As described above, the primary and secondary shafts are permanently engaged.

If the second gear (direct drive) is being used, the output shaft is engaged to the primary
shaft, such that the secondary shaft turns freely without transmitting its motion to any other
shaft.

If the first gear is being used, the secondary shaft is also engaged to the output shaft,

Changing gears will depend on whether the output shaft is engaged to the primary or the
secondary shaft, and can be performed manually or automaticaily, with the assistance of
electric devices such as servomotors, or by mechanical action.
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The gearbox can include additional gears using parallel shafts with a different ratio to each
other, which when appropriate engage the output shaft.

A traction system as described above allows placing the motor at a higher {ocation and with
an essentially vertical rotation shaft, whereby said rotation shaft acts on the primary shaft,
which is coaxial to the swingarm shaft and the output shaft. In this way there is sufficient
space left in the front of the motor to house the vehicle batteries.

In most of the various possible positions of the motor, one of the sides of said motor is facing
the direction of motion, such that the efficacy of the ventilation fins, which are typically
arranged longitudinally to the rotation shaft of the motor, is limited.

To optimize the cooling action of the air when the motor is operating, the invention comprises
a number of cooling fins transverse to the rotation shaft of the motor, thereby enhancing the
Passage of air between them when the vehicle is in motion.

BRIEF DESCRIPTION OF THE FIGURES

FIGURE 1 shows a perspective view of the traction system, which comprises a motor (1) and
a transmission (9), wherein the rotation shaft (2) of the motor engages through engaging
means (5) to the central zone of an axial extension of a primary shaft (3) which is coaxial to
an output shaft (4), which transmits the force from the motor to the drive wheel or wheels
through a pinion gear (6). It also shows a secondary shaft (7) permanently engaged to the
primary shaft, as well as the cooling fins (13) transverse to the motor rotation shaft.

FIGURE 2 shows an elevation cross-section of the traction system, which comprises a motor
(1) and a transmission (9), wherein the rotation shaft (2) of the motor engages througﬁ
engaging means (5) to the central zone of an axial extension of a primary shaft (3) that is
coaxial to an output shaft (4) which transmits the force of the motor to the drive wheel or
wheels through a pinion gear (6). It also shows a secondary shaft (7) permanently engaged
to thé primary shaft.

FIGURE 3 shows the traction device installed in a two-wheel vehicle (8), enabling to see that
the device allows an arrangement such that the motor (1) is housed above the transmission

(9). leaving ample space for placing the batteries (10). The side vertical tubes (14) of the
frame are also shown
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FIGURE 4 shows an enlarged view of the device installed in a two-wheel vehicle where the
batteries have heen removed, revealing the motor (1) located symmetrically between the side
tubes of the vehicle frame, with the cooling fins (13), the transmission (9) and the swingarm
(11), which is coaxial to the primary shaft and the output shaft, not shown, showing the chain
(12) that transmits the force from the pinion gear (6) of the output shaft, shown covered, to
the drive wheel. The side vertical tubes (14) of the frame are also shown

FIGURE 5 shows an example of an embodiment of the device
FIGURE 6 shows an example of an embodiment of the device
FIGURE 7 shows an example of an embodiment of the device
In figures 5, 6 and 7 the cooling fins cover both the transmission and the motor itself.

DESCRIPTION OF AN EMBODIMENT OF THE INVENTION

An embodiment of the invention is described below for purposes of illustration only and in a
non-limiting sense.

The vehicle traction device according to the embodiment proposed herein comprises:

1. An electric motor (1) symmetrically located between the vertical tubes of the frame of
the vehicle, A transmission element (9) comprising a two-speed gearbox, which in
turn comprises:

* A primary shaft (3) thatis coplanar and concurrent with the rotation shaft (2) of the
motor, wherein the motor (1) is arranged above the transmission element 9

* An output shaft (4) coaxial to the aforementioned primary shaft (3), wherein the
primary shaft (3) partially surrounds the output shaft (4);

* Both the primary (3) and output (4) shafts are in turn coaxial to the shaft of the
swingarm (11) of the vehicle (11), which in this case is a two-wheel vehicle;

* Engaging elements to link, when applicable, the motion of the primary shaft to the
output shaft;

* Asecondary shaft (7) permanently engaged to the primary shaft (3);

¢ Elements for engaging, when applicable, the secondary shaft (7) to the output
shaft (4);
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* Elements, in this case a chain (12), for transmitting the movement of the output
shaft (4), which incorporates a pinion gear (6), to the drive wheel, in this case the
rear wheel,

As stated above, the motor (1) is placed above the transmission element (9), freeing
sufficient space in front to place the batteries.

Making the output shaft (4) coaxial to the shaft of the swingarm (11) reduces load son the
transmission elements, such as the chain (12), as the distance between the output shaft (4)
and the axle of the drive wheel remains constant.

With regard to gears, the gearbox operates as foliows:

In second gear, the primary shaft (3) and the output shaft (4) are engaged and turn together,
while the secondary shaft (7) is engaged permanently to the primary shaft (3) and also turns
but does not transmit its motion to any other shaft.

In first gear the secondary shaft (7) engages the output shaft (4) which, before engaging the
secondary shaft (7), is disengaged from the primary shaft (3).

The differences in rotation speed between the shafts are achieved by a cascade of pinion
gears and gearwheels.

The shafts can be engaged and disengaged either automatically or manually; if it is done
manually, it can be assisted by servomotor or by a mechanical shift.

There are numerous other possible embodiments in addition to the one described. An
example of one with regard to the arrangement of the motor is shown in figures 5 to 7, and
there are also many options regarding the type of vehicle incorporating it.

To assist the cooling of the motor and the transmission, cooling fins (13) have been

incorporated arranged transversally to the rotation shaft of the motor, such that the air
passes easily through them aided by the motion of the vehicle.
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CLAIMS

1. VEHICLE TRACTION DEVICE characterized in that it comprises:

1. Atleast one motor (1) located symmetrically between side vertical tubes (14)of a
vehicle frame

2. Atransmission element comprising:
a. A primary shaft (3) coplanar and concurrent to the motor rotation shaft (2%
b. Engaging elements (5) between the primary shaft (3) and the motor
rotation shaft (2) wherein the two said shafts engage one another in the
center zone of an axial extension of the primary shaft,
C. An output shaft (4} coaxial to the primary shaft;

d. Means for temporarily or permanently linking the rotation of the primary
shaft (3) and the output shaft (4);

€. Means for transmitting the rotation of the output shaft (4) to the drive
element of the vehicle.

2. VEHICLE TRACTION DEVICE according to claim 1 characterized in that:

» The output shaft (4) is independent of the primary shaft (3) , wherein the output
shaft (4) crosses the primary shaft (3) and extends beyond the ends thereof:

And in that the vehicie traction device further comprises

* Atleast one secondary shaft (7) engaged to the primary shaft;
* Means for engaging the primary shaft and the output shaft;

* Means for engaging the secondary shaft and the output shaft;

3. VEHICLE TRACTION DEVICE according to claim 1 or 2, characterized in that it

further comprises a swingarm shaft which is coaxial To the primary shaft and the output
shaft (4)

4. VEHICLE TRACTION DEVICE according to claim 1 or 2, characterized in that the
motor occupies a position above the transmission element.
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5. VEHICLE TRACTION DEVICE according to claim 1 or 2, characterized in that the
motor is electric.

6. VEHICLE TRACTION DEVICE according to claim 1 or 2, characterized in that it

comprises a series of cooling fins (13) arranged transversally to the rotation shaft of the
mofor.

7. VEHICLE INCORPORATING THE TRACTION DEVICE described in the preceding
claims.
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RESUMEN

Dispositivo de traccion para vehiculo, principalmente terrestre, del tipo de los que
comprenden un motor y una transmision siendo que el motor es preferiblemente de giro
axial, como puede ser un motor eléctrico, siendo que el eje de giro del motor es coplanario y
concurrente con el eje primario de la transmision y en donde el eje primario es a su vez
coaxial con el eje de salida, de tal forma que el eje de salida atraviesa al eje primario

sobresaliendo por sus extremos.
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