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MOTORVEHICLE COMPRISING A REAR ENGINE AND AN IMPROVED COOLING
SYSTEM

TECHNICAL FIELD OF THE INVENTION
[0001] The present invention concerns the technical field of the motorvehicles for the
transport of passengers and/or goods and in particular concerns a motorvehicle comprising a
rear engine and an improved cooling system.
BACKGROUND OF THE INVENTION
[0002] As it is well known, in all the motorvehicles comprising an engine it is necessary to
cool the engine. For this purpose, air or liquid cooling systems for engines are well known and
widely employed. Liquid cooling systems generally comprise a cooling circuit in fluid
communication with a radiator.
[0003] In some motorvehicles of the known art, the engine is mounted in the rear part of the
motorvehicle body. One non-limiting example of said motorvehicles is shown in the annexed
figure 1. The motorvehicle 1 of figure 1 is a three-wheeled motorvehicle with one steering front
wheel 2 and two rear wheels 3.
[0004] Asitis possible to observe in figure 1, in the prior art motorvehicle 1 the engine 4 is
mounted in the rear part of the motorvehicle body. The motorvehicle 1 comprises a cooling
system of the engine 4 comprising a radiator 5. The radiator 5 is mounted in the rear part of
the motorvehicle body, in particular in the rearmost part of the motorvehicle body, in such a
way that the mounting order starting from the rear axle towards the rearmost part of the
motorvehicle body is: rear axle, engine 4, radiator 5. Moreover, the cooling system comprises
a cooling fan, not shown in figure 1, which is associated to the radiator 5.
[0005] In a motorvehicle 1 as shown in figure 1, there are two possible known strategies for
cooling the radiator 5 using the cooling fan.
[0006] According to the first cooling strategy, the cooling fan pulls air from the engine side
and pushes it towards the radiator 5. Since the air pulled from the engine side is in general
hot, in this case, the radiator 5 never runs on full efficiency and the duty cycle of the cooling
fan is relatively high.
[0007] According the second cooling strategy, the cooling fan pulls air form the rear side of
the motorvehicle 1 and pushes it towards the engine side. In this case, the forced airflow
produced by the cooling fan always runs in the opposite direction of the natural airflow caused
by the motorvehicle 1 movement in the forward direction. For this reason, this cooling strategy
is affected by the drawback of lack of efficiency and also by the drawback of increasing the
temperature of the passengers compartment, thus negatively affecting also the comfort of the
passengers during the use of the motorvehicle 1.
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[0008] An object of the present invention is to provide a motorvehicle comprising a rear
engine and an improved cooling system which is adapted to overcome in full or at least in part
the drawbacks that affect the above-described cooling systems of the prior art. More in
particular, the present invention aims to provide a solution characterized by better
performances in terms of: engine cooling efficiency, engine life, fuel consumption and
passenger’s comfort.

[0009] The above object is reached by a motorvehicle as defined in the annexed claim 1 in
its most general embodiment thereof. Advantageous and preferred embodiments of the
aforesaid motorvehicle are defined in the annexed dependent claims.

[0010] The invention will be better understood from the following detailed description of
preferred embodiments thereof, made by way of non-limiting example with reference to the
accompanying drawings briefly described in the following paragraph.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Figure 1 shows a rear side perspective view of a prior art motorvehicle having a rear
engine.

[0012] Figure 2 shows a partial and schematic perspective view of a non-limiting
embodiment of a motorvehicle according to the present invention.

[0013] Figure 3 shows a partial and schematic perspective view of a rear part of the
motorvehicle of figure 2.

[0014] Figure 4 shows a partial and schematic lateral view of the rear part of the
motorvehicle of figure 2.

[0015] Figure 5 shows a partial top view of the motorvehicle of figure 2.

[0016] Figure 6 shows a partial lateral view of the motorvehicle of figure 2.

DETAILED DESCRIPTION OF THE INVENTION

[0017] The following description of one or more embodiments of the invention refers to the
attached figures. The same numerical references in the figures identify equal or similar
elements. The figures are not necessarily represented in scale. Furthermore, the following
detailed description must not be considered limiting of the invention itself. The object of the
invention is defined by the appended claims. The technical details, structures or characteristics
of the solutions described below may be combined in any manner and in any way, unless it is
explicitly stated that some features or solutions are alternatives to each other or is not apparent
from the following description that two or more features or embodiments are incompatible with
each other.

[0018] The annexed figures 2-6 show a non-limiting embodiment of a motorvehicle 100
comprising a rear engine 104.

[0019] According to an embodiment, the motorvehicle 100 is a three-wheeled vehicle used
to transport objects and / or persons. In particular, the three wheeled motorvehicle 100
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comprises a steering front wheel 102 and a pair of rear wheels 103. The steering front wheel
102 is adapted and configured to be rotated around a steering axis through a steering bar 108.
In turn, the steering bar 108 is adapted and configured to be steered through an handlebar or
through a steering wheel operated by the driver and not shown in the figures.
[0020] According to an embodiment, the motorvehicle 100 is a three-wheeled motorvehicle
symmetrical, or substantially symmetrical, with respect to the median longitudinal axis of the
motorvehicle 100. According to a preferred embodiment, the motorvehicle 100 is a vehicle of
the type marketed by the Applicant under the trade name "Ape" in any one of the respective
embodiments. Preferably, the rear wheels 103 of the motorcycle 100 are traction wheels and
for this reason said rear wheels 103 are operatively connected to the rear engine 104 through
any suitable transmission system.
[0021] From now on, in the present description reference will be made to a generic
motorvehicle 100, meaning that the following description is generally applicable to any type of
motorvehicle 100 comprising:
- arear engine 104;
- a cooling system of the rear engine 104, wherein the cooling system comprises a
radiator 105;
- amotorvehicle body 110,120 supporting the rear engine 104, wherein the motorvehicle
body extends along a longitudinal axis L-L and comprises a front portion 110 and arear
portion 120, the rear engine 104 being arranged in said rear portion 120.
[0022] The longitudinal axis L-L of the motorvehicle body is an axis which is parallel to the
travel axis of the motorvehicle 100 when the motorvehicle 100 runs along a straight direction.
[0023] Preferably, the cooling system is a water cooling system.
[0024] According to a preferred embodiment, the front portion 110 of the motorvehicle body
comprises a front chassis 111, a front footstep 112 and houses a driver's seat 131. The front
driver’s seat 131 is configured to accommodate only one person (the driver).
[0025] According to a preferred embodiment, the rear portion 120 of the motorvehicle body
110, 120 comprises a rear footstep 125, a passengers’ seat 126 and more preferably also an
open-type luggage compartment 127. In particular, the luggage compartment 127 is an open
tray defined in the rear portion 120.
[0026] Preferably, between the front portion 110 and the rear portion 120, the motorvehicle
body 110,120 comprises a partition wall 130 which divides a driver’s cell arranged in the front
portion 110 from a passenger’s cell arranged in the rear portion 120.
[0027] In the motorvehicle 100, the radiator 105 is arranged, along the longitudinal axis L-
L, between the front portion 110 and the rear engine 104.
[0028] According to an advantageous embodiment, the cooling system further comprises a
cooling fan 106 arranged between the radiator 105 and the rear engine 104. Preferably, the
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cooling fan 106 is attached to the radiator so as to cover one of the main faces thereof. The
blades of the cooling fan 106 and its sense of rotation are selected so to pull air from the
radiator 105 accordingly to a front-back direction of the motorvehicle 100. In this way, the
airflow sucked by the cooling fan 106 is concurrent with the direction of airflow when the
motorvehicle 100 is advancing. Alternatively, the cooling fan 106 can be arranged in front of
the radiator 105, thus upstream the radiator 105 with respect to the rear engine 104. In this
case, the blades of the cooling fan 106 and its sense of rotation are chosen so to push air into
the radiator 105 accordingly to a front-back direction of the motorvehicle 100.
[0029] Preferably, a ducting system 129 connects the radiator 105 with the engine 104.
[0030] According to an advantageous embodiment, the motorvehicle 100 comprises a fuel
tank 123 adapted and configured to be filled with fuel for feeding the rear engine 104, and the
fuel tank 123 is arranged alongside said radiator 105. Thanks to this expedient, the fuel tank
123 is less exposed to the flow of hot air coming from the radiator 105.
[0031] According to an advantageous embodiment, the rear portion 120 of the motorvehicle
body 110, 120 comprises a rear frame. The rear frame comprises two longitudinal frame
members 121 and a cross member 122 fixed and arranged between said longitudinal frame
members 121 and the radiator 105 is mounted on said cross member 122, preferably above
said cross member 122. According to a particularly advantageous embodiments, the radiator
105 is arranged relatively closer to the cross member 122 and relatively farther from the engine
104.
[0032] Preferably, the motorvehicle 100 comprises at least one support and fixing stirrup
107, more preferably two support and fixing stirrups 107, for mechanically coupling the radiator
105 to the cross member 122. More preferably, the motorcycle 100 comprises two rear wheels
group, each comprising an associated rear wheel 103, and the cross member 122 supports
said two rear wheels group. According to a particularly advantageous embodiment, the radiator
105 is arranged between said cross member 122 and said rear wheels 103. Thanks to this
expedient, the arrangement of the parts in the rear portion 110 of the motorcycle body 110,
120 is optimized insofar as the space occupancy is concerned.
[0033] According to a preferred embodiment, each of the above mentioned rear wheel
groups comprises:

- Arearwheel 103;

- An oscillating arm 150 having and end portion pivotally hinged to the cross member

122;

- A shock absorber 151.
[0034] In the above embodiment, preferably each of the rear wheels 103 is rotatably fixed
to a respective oscillating arm 150.
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[0035] According to an advantageous embodiment, the rear portion 120 of the motorcycle
100 is a cargo portion and comprises the passengers’ seat 126. Preferably, said radiator 105
is arranged under said passengers’ seat 126. In this way, the motorvehicle 100 is longitudinally
more compact. The rear seat 126 is a bench configured to accommodate more than one
person.

[0036] In order to further improve the cooling efficiency, according to an embodiment the
motorvehicle body 110,120 comprises a bottom side facing the ground and the cooling system
is adapted and configured to draw air from said bottom side and direct it towards said radiator
105. According to a more preferred embodiment, the bottom side of the rear portion 120 of the
motorvehicle body 110,120, which is under the engine 104 and the radiator 105, is completely
open, i.e. does not include any closing panel. In this way, when the motorvehicle 100 is
running, the air flowing below the motorvehicle 100 can enter easily in the area where the
radiator 105 and the rear engine 104 are arranged.

[0037] According to a particularly advantageous embodiment, the rear portion 120
comprises between the rear footstep 125 and the passengers’ seat 126 an inclined wall 128
which starting from the rear footstep 125 raises towards the passengers’ seat 126. This
particular arrangement of the inclined wall 128 allows to deviate the air flowing under the
vehicle 100 upwards towards the radiator 105. Furthermore, in this arrangement the rear
footstep 125 facilitates the passengers boarding on the passengers’ seat 126.

[0038] Based on the above explanation it is thus possible to understand how a motorvehicle
100 of the type described above allows the objects stated above with reference to the state of
the prior art to be achieved.

[0039] Obviously, a person skilled in art may make further changes and variants to the
motorvehicle described above all without departing from the scope of protection of the

invention, as defined in the following claims.
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CLAIMS

1.

Motorvehicle (100) comprising:

- arear engine (104);

- a cooling system of the rear engine (104), wherein the cooling system comprises a
radiator (105);

- a motorvehicle body (110,120) supporting the rear engine (104), wherein the
motorvehicle body extends along a longitudinal axis (L-L) and comprises a front portion
(110) and a rear portion (120), the rear engine (104) being arranged in said rear portion
(120);

- adriver’'s seat (131) arranged in the front portion (110);

- a passengers’ seat (126) arranged in the rear portion (120);

characterized in that the radiator (105) is arranged, along the longitudinal axis (L-L),
between the front portion (110) and the rear engine (104) and under said passengers’
seat (126).

A motorvehicle (100) according to claim 1, wherein said motorvehicle (100) is a three-
wheeled motorvehicle comprising a front steering wheel (102) and two rear wheels
(103).

A motorvehicle (100) according to claims 1 or 2, wherein the cooling system further
comprises a cooling fan (106) arranged between the radiator (105) and the rear engine
(104).

A motorvehicle (100) according to any one of the previous claims, further comprising a
fuel tank (123) adapted and configured to be filled with fuel for feeding the rear engine
(104), wherein the fuel tank is arranged alongside said radiator (105).

A motorvehicle (100) according to any one of the previous claims, wherein the rear
portion (120) comprises a rear frame, wherein said rear frame comprises two
longitudinal frame members (121) and a cross member (122) fixed and arranged
between said longitudinal frame members (121), wherein said radiator (105) is
mounted on said cross member (122).

A motorvehicle (100) according to claim 5, wherein said motorvehicle (100) comprises
two rear wheels group, each comprising an associated rear wheel (103), and wherein
said cross member (122) supports said two rear wheels group.

A motorvehicle (100) according to claims 5 or 6, wherein the radiator (105) is arranged
between said cross member (122) and said rear wheels (103).

A motorvehicle (100) according to any one of the previous claims, wherein said rear
portion (110) comprises a cargo portion.
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9.

10.

A motorvehicle (100) according to claim 8, wherein the rear portion (120) comprises a
rear footstep (125) and further comprises between the rear footstep (125) and the
passengers’ seat (126) an inclined wall (128) that starting from the rear footstep (125)
raises towards the passengers’ seat (126).

A motorvehicle (100) according to any one of the previous claims, wherein said
motorvehicle body (110,120) comprises a bottom side facing the ground and wherein
said cooling system is adapted and configured to draw air from said bottom side and
direct it towards said radiator (105).
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