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FIG.1

(57) Abstract: A windshield wiper system (3, 3') for wiping a windshield (2) of a vehicle (1) includes a wiper (4) mounted on a movable
support element, a guiding device for guiding the support element along a predefined trajectory and a motor mounted on the support
clement and arranged for providing traction power to move the support element along the predefined trajectory. The wiper system is
arranged to move the wiper (4), relative to the windshield, with a translation movement between first and second positions, and with a
rotation movement around a rotation axis perpendicular to the windshield between the second position and a third position.
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Windshield wiper system and vehicle comprising this system

TECHNICAL FIELD OF THE INVENTION
The present invention relates to a windshield wiper blade system and to a vehicle

including this system.

BACKGROUND OF THE INVENTION

Trucks and other industrial vehicles generally have large windshields in order to offer
a large field of vision to a driver of the vehicle. In some cases, the windshields can have a
curved shape, for example to provide a better lateral field of vision.

Windshields of such shapes and dimensions are difficult to clean with classical wiper
blade systems, in which wiper blades are each hinged around a fixed point near the base
of the windshield. In practice, the wiped surface is limited by the length of the wipers so
that many regions of the windshield remain out of reach of the wipers and cannot be
cleaned. Increasing the length of the wiper arms and blades is not always feasible, as it:
would require increasing the torque applied to the wipers and make them more prone td
mechanical failure. Additionally, the rotating movement of the blade is not suited to curved
surfaces.

FR 2827 240 A1 discloses a wiper system for a curved windshield including a
carriage carrying a wiper blade, which extends substantially vertically and which is.
capable of sliding along a rail. Actuating means are used for moving the carriage along
the rail. However, the system is not well suited to large windshields. One of the reasons is
that it requires the rail to extend along the entire length of the windshield, which

complicates t'he integration of the system in the vehicle.

SUMMARY OF THE INVENTION

An object of the invention is therefore to propose a new windshield wiper system
suited for large windshields.

The invention relates to a windshield wiper system according to claim 1.

Thanks to the invention, the windshield wiper is not anchored to a single rotation
point of the vehicle, and instead can move along at least a portion of the windshield in
translation in addition to pivoting relative to the windshield. This way, a larger surface of
the windshield can be cleaned. Windshields of large dimensions and/or with curved
shapes can also be cleaned. The guiding rail does not need to extend along the entire
length of the windscreen, which takes less space and facilitates the integration of the

system inside the vehicle.

CONFIRMATION COPY
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According to advantageous aspects, embodiments of the invention include one or
several of the features defined in claims 2 to 7.

The invention also relates to a vehicle comprising a windshield wiper system
according to claim 8.

Abcording to advantageous aspects, embodiments of the vehicle include one or
several of the features defined in claims 9 and 10.

BRIEF DESCRIPTION OF THE DRAWINGS .

The invention will be better understood upon reading the following description,
provided solely as a non-limiting example, and made in reference to the appended
drawings, in which: ,

- Fig. 1 is a simplified representation of a vehicle including a windshield wiper
system according to the invention; |

- Fig. 2 and 3 illustrate a windshield wiper system according to a first embodiment of
the invention;

- Fig. 4 illustrates a windshield wiper system according to a second embodiment of

the invention.

DETAILED DESCRIPTION OF SOME EMBODIMENTS

Figure 1 illustrates a vehicle 1 comprising a windshield 2 and a windshield wiper
system 3 including a wiper 4 for cleaning the windshield 2.

For example, the vehicle 1 is a road vehicle, such as a semi-trailer truck. However,
the vehicle 1 can be ény industrial vehicle, preferably a wheeled vehicle, such as a tractor,
a dump truck, a military vehicle, a heavy-duty construction vehicle such as a loader, a
bulldozer, an excavator, a compactor, a scraper or any equivalent vehicle.

The windshield 2, also named windscreen, is made of a transparent material, such
as glass. For example, the windshield 2 is mounted on a forward face of the vehicle 1, for
example on a driver’s cabin of the vehicle 1. In the illustrated example, the windshield 2 is
arranged along an essentially vertical direction.

The wiper system 3 is adapted to move the wiper 4 across the windshield 2, with an
oscillating back-and-forth movement. The movement of the wiper 4 across the windshield
2 cleans the windshield 2 by wiping dew and/or rainwater and/or dust and/or other
undesirable deposits off the windshield 2.

For example, the wiper system 3 is mounted on a cabin or a frame of the vehicle 1,
near the windshield 2. Each wiper 4 includes a wiper arm 41 and a wiper blade 42. The
wiper blade 42 is in contact with the surface of the windshield 2.
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According to some embodiments, the vehicle 1 can include several wiper systems.
For example, the vehicle 1 includes a second windshield wiper system 3’ similar to the
wiper system 3 and including its own wiper 4. This way the windshield 2 can be cleaned
using several wipers 4, each of these wipers 4 being adapted to clean a specific portion of
the windshield 2. For example, the wiper 4 of the wiper system 3 cleans a first wiped
surface S1 and the wiper 4 of the wiper system 3’ cleans a second wiped surface S2, as
visible on Figure 2. Since the wiper systems 3 and 3’ are similar, only the wiper system 3
is described in detail in what follows. The operation of the wiper systems 3 and 3’ is
preferably coordinated, for example by an electronic control unit (not shown), in order to
avoid collision between the wipers 4 of the wiper systems 3 and 3’ during their operation.
In alternative embodiments, the wipers systems 3 and 3’ are part of a same wiper system.

More generally, the wiper system 3 is arranged to move the wiper 4, relative to the
windshield 2, with a translation movement between a first position P1 and a second
position P2, and with a rotation movement around a rotation axis perpendicular to the
windshield 2 between the second position P2 and a third position P3. In other words, each
cycle of the oscillating movement of the wiper 4 includes a first phase during which the

~ wiper 4 is translated, and a second phase, during which the wiper 4 is rotated.

Figures 2 and 3 illustrate a first exemplary embodiment of the wiper system 3. In
what follows, the wiper system according to the first embodiment bears the reference “10”.
The wiper system 10 includes a movable support element 11, a guiding device for
guiding the support element 11 along a predefined trajectory, and a motor 15 mounted on
the support element 11. In this embodiment, the predefined trajectory corresponds to thé
translation between positions P1 and P2 and then the rotation between positions P2 and

“P3.

The wiper 4 is mouhted on the support element 11. For example, the arm 41 of the
wiper 4 is connected to the support element 11. Preferably, the wiper 4 is fixed on the
support element 11 with no degree of freedom in rotation.

In this example, the support element 11 is a rigid support plate, made of metal or
plastic. The illustrated support plate has a triangle shape, although other shapes are
possible.

The guiding device includes a first rail _12' and a second rail 13. In this example, the
guiding device aiso includes a rack 14 associated to the second rail 13, for example
extending along the second rail 13. '

The first rail 12 is adapted to guide the support element 11 in translation between
the first and second positions P1, P2. For example, the first rail 12 has an essentially
linear shape.
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The second rail 13 comprises a first portion of rail 131 and a second portion of rail
132. The first portion of rail 131 is parallel to the first rail 12 and is adapted to guide the
support element 11 in translation between the first and second positions P1 and P2. In the
illustrated example, the translation between positions P1 and P2 corresponds to a
translation along an essentially horizontal direction. In some embodiments, the length of
the first portion of rail 131 is equal to the length of the first rail 12.

The second portion of rail 132 extends from the first portion of rail 131 with a curved
shape around the rotation axis. The second portion of rail 132 is further adapted to guide
the support element 11 in rotation around the rotation axis between the second and third
positions P2, P3. For example, the length of the second rail 13 is greater than the length
of the first rail 12. o

Preferably, the rack 14 has a shape similar to the shape of the second rail, with a
first portion and a second curved portion. For example, the rack 14 extends along the
entire length of the second rail 13.

The motor 15 is adapted to provide traction power to move the support element 11
along the predefined trajectory. For example, the motor 16 has an output shaft 151
connected to a pinion 16 coupled to the rack 14. In other words, the motor 15 drives the
pinion 16 by exerting a rotational torque. The pinion 16 and the rack 14 are coupled
together to form a rack and pinion system which convert the rotation of the pinion 16 into a
translation movement of the support element 11 along the length of the rack 14.

~ For example, the motor 15 is an electrical motor. The motor 15 is powered by an
electrical supply, not illustrated. The motor 15 is adapted to rotate the pinion 16 in a
forward direction or, alternatively, in a reverse direction. For example, the motor 15 is
driven by an electronic command unit, not shown.

The support element 11 is provided with a first guiding wheel 111 engaged with the
first rail 12 and with one or several second guiding wheels 112 engaged with the second
rail 13. ,

The translation movement of the wiper 4 between the first and second positions P1,
P2 corresponds to a translation movement of the support element 11 betwfaen first and
second ends of both the first rail 12 and the first portion of rail 131.

In preferred embodiments, the first guiding wheel 111 acts as a pivot allowing the
rotation of the support element 11 around the rotation axis when the wiper 4 is in the
second position P2. In other words, when the support element 11 arrives at the end of the
first rail 12 (i.e. when the guide wheel 111 arrives in abutment against the end of the first
rail 12 and when the guide wheels 112 are at the end of the first portion of rail 131) the
support element 11 continues nonetheless to move along the second portion of rail 132,



10

15

20

25

30

35

WO 2019/166845 PCT/IB2018/000323

5

thanks to the fact thaf the second portion of rail extends from the first portion of rail 131
with no discontinuity and thanks to the fact that the support element 11 can pivot around
the rotation axis when arriving at the end of the first rail 12.

In this example, the pivot movement is allowed by the guide wheel 111. However,
other embodiments are possible. For example, the support element 11 may be divided
into two portions pivotally articulated relative to each other around an axis perpendicular
to the windshield 2. Guide wheels 112 are mounted on a first portion and guide wheel(s)
111 is (are) mounted on the other portion. When the guide wheel(s) 111 arrive in
abutment at the second end of the first rail 12, the first portion pivots relative to the second
portion around the rotation axis, thus allowing the rotation movement from the second
position P2 towards the third position P3.

Operation of the system 10 is now briefly described. Initially, the wiper 4 is in the first
position P1. In the illustrated example, in the first position P1, the wiper 4 is at a lateral
end of the windshield 2 with an essentially vertical position of the wiper blade 42. Then,
the wiper 4 is moved to the second position P2, by activating the motor 15. The motor 15
rotates the pivot 16 in a forward direction. The support element 11 moves along the first
rail 12 and the first portion 131 of the second rail 13 until reaching the second position P2:
Then, at this point, the support element 11 arrives at the end of the first rail 12 (e.g. the
wheel 111 abuts against the end of the first rail 12). The motor 15 continues to rotate the
pinion 16 in the same direction and the support element 11 continues to advance along
the second portion 132 of the second rail 13 towards the third position P3, while the
support element 11 pivots around the rotation axis. The movement continues until the
support element 11 reaches the third position P3. Then, the support element 11 moves in
reverse along the same path, first towards the second position P2 and then towards the
first position P1. For example, the motor 15 rotates the pivot 16 in the opposite direction.
Once the wiper 4 is back in the first position P1, the same movement can be repeated
once or several times.

In some embodiments, the wiper 4 is rotated several times between the second
position P2 and the third position P3 before returning towards the first position P1. In that
case, the control unit drives the motor 15 so as to move continuously the support element
back and forth between the second and third positions P2 and P3.

For example, this mode of operation is commanded by the driver of the vehicle 1 in
case of heavy rain or dust storm or any similar condition requiring the central region of the
windshield 2 (i.e. in this case, the region cleaned by the rotation movement of the wiper 4
between the second and third positions P2 and P3) to be cleaned more frequently than
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the peripheral portions of the windshield 2 (i.e. the regions cleaned by the translation
movement of the wiper 4 between the first and second positions P1 and P2).

In some embodiments, the windshield 2 can be curved, as visible in Fig. 3. For
example, the windshield 2 has curved portions (eg. at lateral ends) which are at least
partially folded around a vertical axis. In that case, the guiding system is preferentially
adapted to follow the curvature of the windshield 2. For example, if the windshield 2
includes a curve portion located at a lateral end of the windshield 2, then the
corresponding portion of the first rail 12 and of the first portion 131 of the second rail 13
are curved correspondingly around a corresponding vertical axis.

Figure 4 illustrates a second exemplary embodiment of the wiper system 3. In what
follows, this second embodiment bears the reference “20". The elements of this wiper
system 20 which are similar to the wiper system 10 bear the same references and are not
described in detail in what follows, given that the description above can be transposed to
these elements. Thus, only the major differences between the wiper systems 20 and 10
are described below.

The wiper system 20 includes a movable support element 21, a guiding device 22
for guiding the support element 21 along a predefined trajectory, a first motor 24 mounted
on the support element 11 and a second motor 23 mounted on the support element 21. In
this embodiment, the predefined trajectory corresponds to the translation between
positions P1 and P2. .

In this example, the support element 21 is a rigid support plate, made of metal or
plastic. The illustrated support plate has a rectangle shape, although other shapes are
possible.

The guiding device 22 includes at least one guiding rail adapted to guide the support
element 21 in translation between the first and second positions P1, P2. In this example,
the guiding device 22 includes two such rails 221 and 222, lying parallel to each other. For
example, the rails 221 and 222 are attached to a body or to a fixed frame of the cabin of
the vehicle 1. : » _

The support element 21 is provided with guiding wheels 211 and 212 which
cooperate with the guiding rail(s) of the guiding device for allowing the translation
movement of the support element 21. For example, guiding wheels 211 cooperate with
the rail 221 and guiding wheels 212 cooperate with the rail 222.

The first motor 24 is adapted to provide traction power to move the support element
21 along the predefined trajectory. For example, the guiding device 22 further includes a
rack 25 and the first motor 24 drives an output shaft 241 attached to a pinion 26 coupled
to the rack 25. In this example, the rack 25 lies parallel with the rails 221 and 222.
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The second motor 23 is adapted to rotate the wiper 4 around the rotation axis. In this
example, the output shaft 231 of the second motor 23 is connected to the wiper arm 41.

In other words, the movement of the wiper 4 between the first and second positions
P1 and P2 is obtained by moving in translation the support element 21 in translation
between opposite ends of the rails 221 and 222. The rotation of the wiper 4 between the
second and third positions P2 and P3 is obtained by activating the second motor 23. For
example, the second motor 23 is activated only once the support element 21 is located in
the second position P2. In some embodiments, the wiper 4 is rotated several times
between the second position P2 and the third position P3 before returning towards the first
position P1, as explained above.

According to some embodiments, if the windshield 2 is curved as previously
described, then the guiding system 22 is preferentially adapted to follow the curvature of
the windshield 2. For example, if a curved portion is located at a lateral end of the
windshield 2, then the corresponding portion of the rails 221 and 222 are curved
correspondingly around a corresponding vertical axis in order to follow the curved portion
of the windshield 2. - f

Referring back to Fig. 1, according to some advantageous embodimenté, the vehicle
1 further includes at least one protection screen 5 arranged at an edge of the windshield
2. The protection screen 5 is being adapted to hide the wiper 4 When the wiper is in the
first position P1. The screen 5 can be used with any of the wiper systems 10 and 20.

The shape of the screen 5 is preferably complementary with the shape of the wiper
4. The spatial arrangement of the screen 5 relative to the windshield 2 depends on" how
the wiper 4 is arranged spatially when in the first position P1. In the illustrated example,
the screens 5 have an elongated shape and are arranged vertically at lateral ends of the
windshield 2. |

The protection screens 5 are preferably opaque. In some examples, each screen 5
includes a cover attached to the vehicle 1. In some other examples, the screens 5 are
integrated with the body of the vehicle 1.

According to some embodiments, the vehicle 1 includes two similar or identical
protection screens 5, each located at a lateral edge of the windshield 2 and each
associated to one of the wipers 4. In the illustrated example, a first screen 5 is placed at
the leftmost lateral edge of the windscreen 2 for receiving the wiper 4 associated to the
first wiper system 3. A second screen 5 is placed at the rightmost lateral edge of the
windscreen 2 for receiving the wiper 4 associated to the second wiper system 3.

The protection screens 5 can however be omitted.
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The embodiments and alternatives described above may be combined with each
other in order to generate new embodiments of the invention.
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CLAIMS

1.-A windshield wiper system (3, 3’, 10, 20) for wiping a windshield (2) of a vehicle
(1), wherein the wiper system includes:
+ awiper (4) mounted on a movable support element (11, 21);
¢ aguiding device (12, 13; 22) for guiding the support element (11, 21) along a
predefined trajectory;
¢ a motor (15; 24) mounted on the support element (11, 21) and arranged for
providing traction power to move the support element along the predefined
trajectory; ' _
and wherein the wiper system is arranged to move the wiper (4), relative to the
windshield, with a translation movement between first and second positions (P1, P2), and
with a rotation movement around a rotation axis perpendicular to the windshield between

the second position and a third position (P3).

2.-The wiper system (10) of claim 1,

wherein the guiding device includes a first rail (12) and a Second rail (13);

wherein the first rail (12) is adapted to guide the support element (11) in translation
between the first and second positions (P1, P2);

and wherein the second rail (13) comprises a first portion of rail (131) and a second
portion of rail (132), the first portion of rail (131) being parallel to the first rail and adapted
to guide the support element in translation between the first and second positions (P1,
P2), and the second portion of rail (132) extending from the first portion of rail with a
curved shape around the rotation axis, the second portion of rail (132) being further
adapted to guide the support element (11) in rotation around the rotation axis between the
second and third positions (P2, P3).

3.-The wiper system (10) of any one of the previous claims, wherein the system (3)
includes a first guiding wheel (111) engaged with the first rail (12) and one or several
second guiding wheels (112) engaged with the second rail (13), the first guiding wheel
acting as a pivot allowing a rotation movement of the support element around the rotation

axis when the wiper (4) is in the second position.

4.-The wiper system (10) of any one of the previous claims, wherein the wiper (4) is

fixed on the support element (11) with no degree of freedom in rotation.
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5.-The wiper system (20) of claim 1, wherein the guiding device (22) includes at
least one linear guiding rail (221, 222) adapted to guide the support element in translation
between the first and second positions (P1, P2), and wherein the wiper system (20)
further includes an additional motor (23) mounted on the support element (21) and
connected to the wiper (4) so as to rotate the wiper around the rotation axis.

6.-The wiper system (10, 20) of any one of the previous claims, wherein the motor
(15, 24) is an electric motor.

7.-The wiper system (10, 20) of any one of the previous claims, wherein the guiding
device includes a rack (14; 25) and wherein the motor (15; 24) drives a pinion (16; 26)
coupled to the rack. ’

8.-A vehicle (1) including a windshield (2) and a windshield wiper system (3, 3, 10,
20) for cleaning the windshield, wherein the wiper system (3, 3') is according to any one of

the previous claims.

9.-The vehicle of claim 8, wherein the vehicle (1) includes a protection screen (5)
arranged at an edge of the windshield (2) and being adapted to hide the wiper (4) of the
wiper system when the wiper is in the first position (P1).

10.-The vehicle of claim 8 or 9, wherein the vehicle (1) is an industrial vehicle, such

as a semi-trailer truck.



PCT/IB2018/000323

WO 2019/166845

|||||||

T T~

FIG.1



PCT/IB2018/000323

WO 2019/166845

2/4

2l

ld



WO 2019/166845 PCT/IB2018/000323

3/4

61




PCT/IB2018/000323

WO 2019/166845




INTERNATIONAL SEARCH REPORT

International application No

PCT/IB2018/000323

A. CLASSIFICATION OF SUBJECT MATTER

INV. B60S1/34
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)

B60S

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

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

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X EP 1 457 398 A2 (PUEBLA SANCHEZ GONZALO 1,5,6,
[ES]) 15 September 2004 (2004-09-15) 8-10

A paragraph [0031] - paragraph [0041] 2-4,7

figures 1-5

A US 3 768 112 A (KOLB E) 1
30 October 1973 (1973-10-30)
column 4, Tine 26 - column 5, Tline 53

figure 3
A JP S58 202139 A (ASMO CO LTD) 1,2,4,6,
25 November 1983 (1983-11-25) 8

the whole document

A JP H11 180255 A (ASMO CO LTD) 1,4,6,8
6 July 1999 (1999-07-06)

figures 1,2,13

paragraph [0013] - paragraph [0040]

D Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents : . . . . L
"T" later document published after the international filing date or priority

date and not in conflict with the application but cited to understand

"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance
"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be

filing date considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone

°ited.t°| establish the pul_r;_licdation date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
19 October 2018 25/10/2018
Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, .. v .
Fax: (+31-70) 340-3016 Heijnen, Philip

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



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/1B2018/000323
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 1457398 A2 15-09-2004  EP 1457398 A2 15-09-2004
ES 2255342 Al 16-06-2006
US 3768112 A 30-10-1973 DE 2053373 Al 04-05-1972
FR 2109914 A5 26-05-1972
GB 1313235 A 11-04-1973
US 3768112 A 30-10-1973
JP $58202139 A 25-11-1983 JP HO220460 B2 09-05-1990
JP 558202139 A 25-11-1983
JP H11180255 A 06-07-1999  NONE

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




	Page 1 - front-page
	Page 2 - description
	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 - drawings
	Page 16 - wo-search-report
	Page 17 - wo-search-report

