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VEHICLE COMPRISING A RADIATOR MUD FLAP

DESCRIPTION

TECHNOLOGICAL FIELD

[001] The presentinvention relates to the field of motorcycles, i.e., rideable-saddle vehicles of the
rolling type, i.e., provided with a rolling motion about a median axis extending longitudinally along
the vehicle. Rolling motorcycles are typically three-wheeled or four-wheeled motorcycles, with two
front steering wheels and one or two rear driving wheels. The rolling motion allows the motorcycle
to tilt while driving, e.g., while driving along a curve.

BACKGROUND ART

[002] In the prior art, it is known to arrange a radiator, generally of the engine, behind the front
wheel or the front wheels of the vehicle. On a vehicle with two wheels in line, such as a motorcycle,
the placement behind the front wheel of the engine radiator has been known for decades, suffice it
to mention all the road racing motorcycles, for example. On multi-wheeled vehicles, in particular
three-wheeled vehicles, it is equally known to arrange the radiator behind and in the middle of the
wheels. An example of this is provided by EP2889210A1 or the Yiben brand vehicle model YB250ZKT
shown to the public in 2011.

[003] On this type of three-wheeled vehicle, when the two front wheels roll on wet ground,
splashes of water, debris, and mud are lifted off from the sidewalls of the wheels and diverge
outwards from each of the wheels. Thus, the splashes of both the right and left wheels converge in
the median zone of the vehicle. Therefore, if the radiator is located behind and between the front
wheels, the splash flow striking the radiator is very high.

[004] Inthis context, the risk of mud or debris reaching the radiator is very high, and traditionally
this problem has been solved by arranging the radiator behind a protection grid and in a position
slightly set back therefrom and/or in a position more elevated above the ground, so as to decrease
the risk of the radiator getting dirty and losing efficiency. However, this solution limits the airflow
through the radiator, affecting the performance thereof.

[005] Furthermore, three-wheeled vehicles, in particular the rolling vehicles, experience increased
vibration above a certain speed due to poor aerodynamics compared to a two-wheeled motorcycle.
These vibrations can be uncomfortable for the driver, especially on long journeys. It is known to

dampen vibrations by means of hydraulic-type dampers, such as that described in CN102092435,
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but these solutions are expensive and affected by the ambient temperature, which biases the
viscosity of the liquid flowing through the hydraulic damper.

[006] Inthe prior art, it is also known to arrange a fin under the radiator to protect it from dirt or
mud from the front wheel of a vehicle. Examples of this are described in documents JP2004338467
and JPS50115354U. These documents teach to arrange the radiator behind the front wheel and thus
in a position in which the fouling of the radiator with mud or dirt from the front wheel is even more
likely.

[007] Thus, the prior art does not provide a solution that:

- is simple and inexpensive to produce;

- is quick to maintain;

- allows protecting a radiator from splashes of water, debris, and mud, which affect the efficiency
thereof; and

- allows increasing the vehicle stability at high speeds.

SUMMARY

It is an object of the present invention to solve the aforementioned drawbacks of the prior art by
means of a multi-wheels vehicle comprising two front steering and rolling wheels mutually spaced
apart along a right-left direction, at least one rear driving and rolling wheel, a radiator arranged
behind and between said front steering wheels and a mud flap arranged in front of said radiator so
as to cover it at least partially. The mud flap comprises a finned body provided with a plurality of
fins and configured to cover the radiator at least partially, and a protuberance arranged on a lower
portion of said finned body. Said protuberance is shaped so as to protrude forward with respect to
the finned body. When the front wheels are not steered and the vehicle is in the upright position,
and the vehicle is observed frontally, the radiator is arranged in the space defined between the left
side of the right wheel, the right side of the left wheel, the ground and a line joining the higher
points of the front wheels. The radiator thus positioned receives the maximum airflow from the
forward motion of the vehicle; conversely, it is more exposed to mud, water and debris sprayed
from the front wheels. In particular, this is the case when the vehicle steers and/or rolls. A mud flap
thus arranged and shaped allows for a significant reduction in water, debris and mud being sprayed
from the front wheels towards the median plane of the vehicle. In addition, the protuberance of the

mud flap allows the vehicle to be stabilized at high speeds, acting as a stabilizing spoiler.
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[008] In particular, the front edge of the protuberance of said mud flap can extend within a contour
of one of said front wheels when the vehicle is seen from a side. This particular arrangement of the
mud flap allows significantly reducing the volume of water, debris, and mud that is lifted off by the
wheels and would otherwise reach the radiator.

[009] Preferably, said protuberance can have an at least double front-back extension as compared
to the front-back extension of one or more of said fins. This shape allows the protuberance to
protect fins and radiator from most of the splashes from underneath.

[0010] In a first version, said protuberance and said finned body can form a single piece, so as to
simplify the assembly and inspection of the mud flap.

[0011] Alternatively, said protuberance and said finned body are two independent pieces. This
separation of the protuberance from the finned body allows manufacturing geometrically simpler
components.

[0012] Advantageously, said protuberance can be substantially triangular or trapezoidal in shape
when the mud flap is seen from underneath. This shape, in addition to better deflecting air and
splashes to the sides of the mud flap, allows facilitating the movement of the front steering wheels
as will become clearer below in the description.

[0013] Preferably, said fins can be inclined with respect to said finned body. This arrangement of
the fins allows the radiator to be protected from debris and stones.

[0014] In particular, each fin of said plurality of fins is oriented upwards so that a leading edge of
the fin lies above a trailing edge of the fin. This particular inclination of the fins allows protecting
more the radiator from splashes of water, debris, and mud from underneath.

Advantageously, said fins can be mutually interconnected by ribs that are oriented in the high-low
direction. These ribs allow for a greater rigidity of the mud flap and reduce the risk of flap breakage
due to vibrations and shocks.

[0015]

[0016] These and other advantages will become more apparent from the following description of
an embodiment thereof, given by way of non-limiting indication, with reference to the

accompanying drawings.

DESCRIPTION OF THE DRAWINGS
[0017] In the drawings:
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Figure 1 shows a partially diagrammatic side view of a vehicle equipped with a mud flap according
to the present invention;

Figure 2 shows a perspective view of a mud flap according to the present invention;

Figure 3 shows a further perspective view of a mud flap according to the present invention;

Figure 4 shows a side sectional view of a mud flap according to the present invention;

Figure 5 shows a bottom view of a vehicle equipped with a mud flap according to the present
invention;

Figure 6 shows a front view of a vehicle equipped with a mud flap according to the front present

invention.

DETAILED DESCRIPTION

[0018] The following description of one or more embodiments of the invention is provided with
reference to the accompanying drawings. The same reference numerals in the drawings identify
equal or similar elements. The subject of the invention is defined by the appended claims. The
technical details, structures, or features of the solutions described below can be combined with one
another in any manner.

[0019] A mud flap is shown by reference numeral 1 in Figures 2, 3, and 4. The mud flap 1 shown in
the figures comprises a finned body 2 provided with fins 3 and a protuberance 4.

[0020] The finned body 2 is substantially frame-shaped and comprises a plurality of horizontal fins
3 extending parallel to one another.

[0021] The fins 3 are connected, at the ends thereof, to the finned body 2 and are further connected
to one another by ribs 5 extending vertically.

[0022] Fins 3 and ribs 5, together with the finned body 2, form a ventilation grid.

[0023] The mud flap 1 is shaped to cover at least partially a radiator 10, as shown in Figures 1 and
6. Therefore, the air intended to lap the radiator 10, in particular the fins of the radiator 10 passes
through the mud flap 1.

[0024] The mud flap 1 thus acts as an aeration and protection grid for the radiator 10 and as a
deflector of the splashes of water, debris and mud from the front wheels 20R, 20L, as shown in
Figure 1.

[0025] The splash protection function is mainly performed by the protuberance 4.

[0026] The protuberance 4 appears as an elongation of a portion of the finned body 2.
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[0027] Alternatively, the protuberance 4 can be an independent component separate from the
finned body 2. In the latter case (not shown), the finned body 2 and the protuberance 4 can be
connected together through connecting means, e.g., screws.

[0028] In the embodiment shown in Figures 2, 3, and 4, the protuberance 4 is a protrusion
protruding forward from the finned body 2. Indeed, the two elements, finned body 2 and
protuberance 4, are mutually monolithic.

[0029] The protuberance 4 is longer than the fins 3 and protrudes forward therefrom.

[0030] The protuberance 4 can have a double or at least double longitudinal extension as compared
to one or all of fins 3, as shown in Figure 4.

[0031] The protuberance 4 lies on the lower portion of the finned body 2 because it must protect
against splashes from underneath.

[0032] The fins 3 are inclined with respect to the finned body 2. In particular, the fins 3 are inclined
upwards, i.e., with the trailing edge 3B of the fin 3 placed lower than the leading edge 3F of the
same fin 3. The terms trailing edge and leading edge refer to the normal flow direction of an airflow
flowing through the finned body 2 of the mud flap 1 during the forward motion of the vehicle 100.

[0033] The fins 3 are inclined upwards to further limit the entry of water, debris, or mud into the
radiator 10. The synergistic effect of the protuberance 4 and the upwardly inclined fins 3 allows the
radiator 10 to be fully protected from splashes of water, debris, or mud.

[0034] Observing the vehicle 100 from the side, as in Figure 1, the mud flap 1 is located in front of
the radiator 10 and covers it at least partially.

[0035] As the vehicle 100 moves forward, water, debris and mud are lifted off by the front wheels
20R,20L, and whatever fails to be blocked by the mudguards 50 strikes into the protuberance 4, as
diagrammatically shown in Figure 1.

[0036] To maximize the protective effect of the protuberance 4, it extends forward until it reaches
the interior of the contour 40 of the front wheels 20R, 20L.

[0037] With reference to Figure 5, observing the mud flap 1 from underneath, the protuberance 4
thereof is substantially triangular in shape, but it could also have a trapezoidal shape.

[0038] This shape allows the wheels to be steered and tilted without bumping into the protuberance
4. Therefore, the shape of protuberance 4 is a geometric trade-off between the space of action and
movement of the front wheels 20R,20L, diagrammatically shown by a dashed line in Figure 5, and

the need to protect the radiator 10 from splashes.
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[0039] The vehicle 100 shown in Figures 1, 5, and 6 is a three-wheeled vehicle with two front
steering wheels 20R,20L, and one rear driving wheel 30.

[0040] The vehicle 100 comprises an articulated quadrilateral mechanism (not shown), which allows
the frame to roll with respect to the ground, as occurs on a motorcycle of traditional type.

[0041] Further details on the kinematic mechanism which allows the vehicle 100 to roll are
described in patent EP1561612A1, incorporated herein by reference.

[0042] The multi-wheels vehicle 100 shown in Figures 1, 5, and 6 is a three-wheel vehicle, but the
vehicle 100 can equally comprise two rear driving wheels and two front steering wheels.
Alternatively, unlike the vehicle 100 in Figures 1, 5, and 6, this can be configured not to roll, i.e., not
to allow a tilt of the frame with respect to the ground, as is the case in a traditional motorcycle.
[0043] The fact that the vehicle 100 comprises two front rolling and steering wheels 20R,20L makes
it more difficult to catch the splashes of water, debris, and mud from the front wheels 20R, 20L
because the incidence of the wheels with respect to the ground is constantly changing.

[0044] Under these conditions, the mudguards 50 become ineffective and the radiator 10 is likely
to become fouled with mud and debris. Nevertheless, the placement of the radiator 10 between
and behind the front wheels 20R, 20L, as shown in Figures 1, 5, and 6, is optimal, because air flows
freely between the front wheels 20R,20L and the radiator 10 is closer to the engine 60. As shown in
Figure 6, the radiator 10 lies between the front wheels 20R, 20L and is not covered by them. In
practice, the radiator 10 does not lie behind the front wheels 20R, 20L, observing the vehicle 100
from the front. Specifically, the radiator 10 lies in the space S circumscribed by the inner sides of the
front wheels 20R, 20L, the ground G and the ideal line L joining the tops of the front wheels 20R,
20L. In this position, the radiator 10 receives more air because it is unobstructed by the front wheels
20R, 20L. In a rolling vehicle with three or four wheels, it is thus preferable to place the radiator 10
behind and in the middle between the front wheels 20R,20L. For this reason, the mud flap 1 of the
present invention allows protecting the placement of the radiator 10 behind the wheels, without
limiting the functionality or efficiency thereof.

[0045] Indeed, by virtue of the mud flap 1 of the present invention, it is possible to place the radiator
10 immediately behind the finned body 2 of the mud flap 1, without having to set it further back
therefrom. The air flowing through the radiator 10 is thus maximized and substantially corresponds
to the air flowing through the finned body 2 and the fins 3 thereof.

[0046] Moreover, the protuberance 4 has an additional beneficial effect. By virtue of the extension

thereof, it also acts as a spoiler, allowing for improved aerodynamics and downforce of the vehicle
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100. The downforce of the spoiler, which is created by virtue of the protuberance 4, allows lowering
the forecarriage of the vehicle 100 at high speeds, thus improving the grip thereof on the ground
and also reducing vibrations, which can be a cause of instability of the vehicle 100.

[0047] In conclusion, it is apparent that the invention thus devised is susceptible to several
modifications or variations, all falling within the invention; moreover, all details are replaceable by
technically equivalent elements. In practice, the amounts may be varied according to technical

needs.
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CLAIMS

1. Multi-wheels rolling vehicle (100) comprising:

- two front steering and rolling wheels (20R,20L) space each other along a right-left direction;

- at least one rear driving and rolling wheel (30);

- a radiator (10) arranged behind and between said front steering wheels (20R,20L) so that, when
the front wheels (20R,20L) are not steered and the vehicle (100) is in the upright position, and the
vehicle (100) is observed frontally, the radiator (10) is arranged in the space (S) defined between
the left side of the right wheel (20R), the right side of the left wheel (20L), the ground (G) and a line
(L) joining the higher points (70) of the front wheels (20R, 20L);

- amud flap (1) arranged in front of said radiator (10) so as to cover it at least partially;

wherein the mud flap (1) comprises:

- a finned body (2) comprising a plurality of fins (3) configured to cover the radiator (10) at least
partially;

- a protuberance (4) arranged on a lower portion of said finned body (2);

wherein said protuberance (4) is shaped so as to protrude forward with respect to the finned body

(2).

2. Multi-wheels rolling vehicle (100) according to claim 1, wherein a front edge (4’) of the
protuberance (4) of said mud flap (1) extends within a contour (40) of one of said front wheels

(20R,20L) when the vehicle (100) is observed from one side.

3. Multi-wheels rolling vehicle (100) according to claim 1 or 2, wherein said protuberance (4) has an
at least double front-back extension as compared to the front-back extension of one or more of said

fins (3).

4. Multi-wheels rolling vehicle (100) according to any one of the preceding claims, wherein said

protuberance (4) and said finned body (2) are a single piece.

5. Multi-wheels rolling vehicle (100) according to any one of the claims from 1 to 3, wherein said

protuberance (4) and said finned body (2) are two independent pieces.
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6. Multi-wheels rolling vehicle (100) according to any one of the preceding claims, wherein said
protuberance (4) is substantially triangular or trapezoidal in shape when the mud flap (1) is observed

from below.

7. Multi-wheels rolling vehicle (100) according to any one of the preceding claims, wherein said fins

(3) are inclined with respect to said finned body (2).

8. Multi-wheels rolling vehicle (100) according to claim 7, wherein each fin (3) of said plurality of
fins is oriented upwards so that a leading edge (3F) of the fin (3) lies above a trailing edge (3B) of
the fin (3).

9. Multi-wheels rolling vehicle (100) according to any one of the preceding claims, wherein said fins

(3) are interconnected to one another by means of ribs (5) oriented in an up-down direction.



WO 2023/175457 PCT/1IB2023/052295




wo
7

1B202

95

\@\\*“‘

\:\\\Q&\\‘\
’

- 4

\\\\\\\\\\\\X\\\

SR
S

L




WO 2023/175457 PCT/1IB2023/052295

3/3

20L




INTERNATIONAL SEARCH REPORT

International application No

PCT/IB2023/052295

A. CLASSIFICATION OF SUBJECT MATTER
INV. B62J15/04

ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
B62J

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

TRICITY 300 (2020) Waarom drie wielen
voordeel bieden boven twee wielen? 11 sep
2020, 14:08 - Motortests, Nieuws",

11 September 2020 (2020-09-11), pages

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP 2004 338467 A (YAMAHA MOTOR CO LTD) 1-9

2 December 2004 (2004-12-02)

abstract; figures 1,2,3,9
Y Oostvogels Bart: "MOTORTEST — YAMAHA 1-9

1-15, XP093046243,
motorrai.nl
Retrieved from the Internet:

riecity-300-2020/
[retrieved on 2023-05-11]
page 13 - page 15

URL:https://motorrai.nl/motortest—yamaha-t

-/—

|__K| Further documents are listed in the continuation of Box C.

‘z‘ See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance;; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance;; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

31 May 2023

Date of mailing of the international search report

06/06/2023

Name and mailing address of the ISA/
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016

Authorized officer

Verdelho, Luis

Form PCT/ASA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/IB2023/052295

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

17 May 2012 (2012-05-17)
abstract; figure 3

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y WO 2005/070749 Al (BAYERISCHE MOTOREN 4
WERKE AG) 4 August 2005 (2005-08-04)
A page 8; figures 1,2 1
A JP S50 115354 U (-) 1-3,6
19 September 1975 (1975-09-19)
abstract; figures 1,2
A US 2006/077677 Al (YAMAGUCHI SEIJI [JP] ET 1
AL) 13 April 2006 (2006-04-13)
the whole document
A JP 2012 091704 A (HONDA MOTOR CO LTD) 1,2

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/IB2023/052295

Patent document Publication Patent family Publication

cited in search report date member(s) date

JP 2004338467 A 02-12-2004 NONE

WO 2005070749 Al 04-08-2005 CN 1906078 A 31-01-2007
DE 102004004052 Al 11-08-2005
EP 1827955 Al 05-09-2007
JP 4649418 B2 09-03-2011
JP 2007519559 A 19-07-2007
WO 2005070749 A1l 04-08-2005

JP S50115354 U 19-09-1975 NONE

US 2006077677 Al 13-04-2006 Ca 2522371 Al 12-04-2006
CN 1760077 A 19-04-2006
DE 102005048387 Al 20-04-2006
JP 4437952 B2 24-03-2010
JP 2006114249 A 27-04-2006
KR 20060052120 A 19-05-2006
Us 2006077677 Al 13-04-2006

JP 2012091704 A 17-05-2012 BR PI1106882 A2 19-01-2016
EP 2447137 Al 02-05-2012
JP 5614240 B2 29-10-2014
JP 2012091704 A 17-05-2012

Form PCT/ASA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report

