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(57) Abréegée/Abstract:

A wiper blade (10) for use In motor vehicles Is provided, which comprises a wind deflector (22) which is provided In front of an air
stream and supported in position on a main yoke through a support of reduced width support, wherein the wiper blade comprises
sald wind deflector which has been formed to have such a configuration in its cross section In which it consists of a plate-like
pressure-recelving surface section (28) which is provided along the air stream so as to generate downward forces, an air stream-
welr section (30) which Is provided to extend from the rear end of the pressure-recelving surface section so as to reduce a velocity
of the air stream, and an air stream-splitting section (26) which extends downwardly from the end of the pressure-receiving surface
section so as to form a water-welr section below the pressure-recelving surface section, and a distance (H) between the lower
edge of said air stream-splitting section (26) of the wind deflector (22) and the shield glass (20) Is greater than the height (h) of the
blade rubber (18), whereas there may be such a relationship between this height (H) and a clearance (S) to be formed between the
upper end of said air stream-welr (30) of the wind deflector (22) and the main yoke (12) as; 1=(S/H)=(1/5).
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| (57) Abstract

A wiper blade (10) for use in motor vehicles is provided, which comprises a wind deflector (22) which is provided in front of an air
stream and supported in position on a main yoke through a support of reduced width support, wherein the wiper blade comprises said wind
deflector which has been formed to have such a configuration in its cross section in which it consists of a plate~like pressure-receiving
surface section (28) which is provided along the air stream so as to generate downward forces, an air stream-weir section (30) which 1s
provided to extend from the rear end of the pressure-receiving surface section so as to reduce a velocity of the air stream, and an air
stream-splitting section (26) which extends downwardly from the end of the pressure—receiving surface section so as to form a water—weir
section below the pressure-receiving surface section, and a distance (H) between the lower edge of said air stream-splitting section (26)
of the wind deflector (22) and the shield glass (20) is greater than the height (h) of the blade rubber (18), whereas there may be such
a relationship between this height (H) and a clearance (S) to be formed between the upper end of said air stream—weir (30) of the wind
deflector (22) and the main yoke (12) as; 1>(S/H)2(1/5).
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DESCRIPTION

WIPER BLADE WITH WIND DEFLECTOR

TECHNICAL FIELD
The present invention relates to a wiper blade for

use in motor vehicles, and more particularly to means for

effectively suppressing a possible reduction of wiper blade

performance characteristics which may otherwise occur due to
wind pressure etc., while a vehicle runs at a high-speed,
and more particularly to means for substantially improving
aerodynamic characteristics of a wiper blade.
BACKGROUND ART

Many means have been used for the purpose of
suppressing a possible reduction in the wiping performance
of the wiper blade for motor vehicles, which may otherwise
occur due to wind pressure at a high-speed. Various means
may be listed for illustrative purpose as follows; a device
with plate-like blades, one adapted to provide a downward
partial wind pressure force by forming a part of lever in a
blade-like configuration, one comprising a wind deflector
for shielding an air stream which strikes the blade rubber,
and an article in which a distance between the undersurface
of the wind deflector and the glass surface is determined to

be greater at the front of the air stream than at the
rearward portion so as to generate a negative pressure
between the undersurface of the wind deflector and the glass

surface.
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Such devices as those illustrated in Fig. 14
(DE.3139444), Fig. 15 (DE.3532536) and Fig. 16 (FR.262128)
and the like can be cited as typical known arts, all of
which may operate satisfactorily to some degree when
vehicles run at a speed of around 150 km/h which is a
conventional speed requirement for achieving a high-speed
drive, but it may be difficult for prior devices to provide
a satisfactory operation when the vehicles run at the speed
of around 200 km/h which is a today's common running
velocity.

The device in Fig. 14 is designed to deflect an air
stream which strikes the blade rubber 1 by means of wind
deflector 2 which is provided at a position where it may
shield the blade rubber 1, but it may not shield the blade
rubber 1 due to a reduced area of the wind deflector 2.
Besides, an air stream which has passed through a space
between levers may cause a disturbance, resulting in a lack
of effective urging forces, and thereby creating problems
that it may not achieve a substantial improvement during
high-speed running.

The device shown in Fig. 15 is configured such that a
lower edge 3 of the main yvyoke side wall extends in a spoiler
design providing a particular inclined angle, but it also
causes a problem that sufficient'urging forces may not be
produced since the air stream over the upper surface of the

spoller collides against the side wall of the main yoke, and
thus the flow velocity is reduced, while simultaneously the

air stream flowing over the undersurface of the spoiler is
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interfered with a lever etc., to prevent a smooth flow of

the air stream.

The device in Fig. 16 1s designed to have a
configuration in which a distance between the undersurface
of the wind deflector 4 and the glass surface 5 is made
greater at the back of the air stream than at the front side,
thereby creating a negative pressure between the

undersurface of the wind deflector 4 and the glass surface 5.

This approach entails, however, a problem that it may not be
effective unless the wind deflector 4 is provided at a lower
position, and if the wind deflector 1s made to be wider to
provide an effective result, the wind deflector 4 may
interfere with the curved glass surface or the wind frame.
DISCLOSURE OF INVENTION

In the conventional devices as above-described,
provision was made for means for improving wiper blade
performance while a vehicle runs at high-speed, taking aero-
dynamic characteristics into consideration which may occur
either at the front side (upper surface in the drawing) or
at a back side (lower surface in the drawing) of a wind
deflector or a spoller, based on a presumption that the air
stream strikes the glass surface in a parallel manner. In
contrast, the present invention is made with a presumption
that an air stream is deflected upﬁrardly as it interferes
with the wiper Dblade, taking an air stream into
consideration which acts against opposite surfaces of the
wind deflector from the viewpoint of aero-dynamic behavior.

As a result, a most effective aero-dynamic design has been
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realized.

In summary, in the wiper blade for use in motor
vehicles including a wind deflector at a front side of the
air stream which is supported on the main yoke via narrow

5 supports, the cross-section of the wind deflector being
placed such that its side surface lying in front of the air
stream may consist of an air stream-splitting section which
may form a water-weir area at the rear-side of the air
stream, a pressure-receiving surface section along the air

10 stream which may create downward forces, and an air-stream
weir section which may cause the air stream to flow at a
reduced speed, as shown in Fig. 3. A distance H between
the lower edge of the air stream-splitting section in front
of the air stream and the wind shield is made to be greater

15 than the height h of the blade rubber, and besides there
may be a relation between H and a distance S which is
defined between the upper edge of the above-described air

astream-weir section in the wind deflector and the main yoke

as 1 >(S/H)21/5 or preferably 1 >(S/H)2(1/4), and there may
20 be a relationship between the length L 1 of the pressure-
receiving surface section and the length L 2 of the air-

stream weir section in the cross-section of the wind

deflector as; L 1 2 L 2, and further, and angle 01 to be

made between the pressure-receiving surface section and the
25 glass surface is in a range of; 0'< 01 < 30', and a relative
angle 02 to be made between the air-stream weir section and

the pressure-receiving surface section in a range of; 30'<

02 < 90°'.
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The air stream which flows along a wind screen is
split into upper and lower flow components by means of air
stream-splitting section at the tip of the wind deflector.
An upper air stream component flows along the pressure-
receiving surface section, and rises upwardly while having
its flow velocity reduced by means of the weir section,
whereas the lower flow component partially forms a virtual
blade surface at a lower portion of the pressure-receiving
surface section utilizing a water-weir area which 1is
created backwardly of the air stream-splitting section.
Most of the lower flow component is caused to vary its flow

direction

4a
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upwardly while it flows along the virtual blade surface and
the backward surface of the weir section to increase 1its
flow velocity. The flow then passes through a space between
the upper end of the weir section in the wind deflector and
the side wall of the main yoke. Consequently, an increased
pressure is exerted on the upper surface of the pressure-

receiving surface section of the wind deflector, and an

reduced surface pressure is provided on the lower

surface to thereby generate downward forced (i.e.

forces acting toward the wind screen).
BRIEF DESCRIPTION OF DRAWING

Now, one embodiment of the present invention will be

described herein below with reference to accompanvying

drawings in which;

Fig. 1 1ls a top plan view of the wiper blade with the
wind deflector of the present invention;

Fig. 2 is side plan view of the wiper blade with the
wind deflector of the present invention;

Fig. 3 is a schematic cross-sectional view along line
3-3 1n Fié. 1;

Fig. 4 1s a view illustrating a comparison between
the products of the present invention and a prior art

product in their wind velocity and 1lifting forces:;
Fig. 5 is a view illustrating a comparison between

the products of the present invention and a prior art
product in their wiping limit speeds;
Fig. 6 1s a view lllustrating a relationship between

the distance H and lifting forces:;

Fig. 7 is a view l1llustrating a relationship between
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the ratio (S/H) of the distance S and the height H, and
lifting forces in the present device;

Fig. 8 1s a view view 1llu§trating an alternative
embodiment of the present invention:

Fig. 9 is a view illustrating an alternative
embodiment, i.e., an improved modification of embodiment as
shown in Fig. 8;

Fig. 10 is a view illustrating an'alternative
embodiment, i.e., a further improved modification of
embodiment as shown in Fig. 8;

Fig. 11 is a view lllustrating an alternative
embodiment of the present invention;

Fig. 12 1s a view lllustrating an alternative
embodiment, i.e., an improved modification of embodiment as
shown in Fig. 1l1:;

Flg. 13 is a view 1llustrating an alternative

embodiment, i.e., a further improved modification of

embodiment as shown in Fig. 11;
Fig. 14 is a view lllustrating a known example;
Fig. 15 is a view illustrating an another known
example; and
Fig. 16 1s a view illustrating a further known

example.
BEST MODE FOR CARRYING OUT THE INVENTION
Fig. 1 and 2 are upper plan and side views of the
wiper blade with a wind deflector, illustrating a typical
embodiment of the present invention. In these drawings, the

wiper blade 10 with the wind deflector in accordance with




10

15

20

25

CA 02304471 2000-06-30

the present invention comprises a main yoke 12 which

includes a coupling with the wiper arm at 1ts central
portion, a secondary léver 14 which is pivotably supported
at opposite ends of the main yoke, a plurality of yokes 16,
each being pivotably supported on one or opposite ends of
the secondary lever 14, and having a pawl by which a blade
rubber 18 to be described later may be grasped, and a blade
rubber 18 which is used to wipe a glass surface 20 (see Fig.

3) such as a wind shield etc. Moreover, the wiper blade

additionally comprises a wind deflector 22 which is provided

in front of the air stream of the main yoke 12.

This wind deflector 22 may be made by a pressing

operation, for example, so as to be integral with the above-
described main yoke 12, and may be then connected with each

other by means of narrow support 24. Obviously, it is also
possible to form this wind deflector 22 by a molding
operation, for example, using resins or iron sheets
separately from the main yoke 12, and subsequently the wind

deflector 22 may be coupled with the main yoke 12 by a

predetermined means.

The wind deflector 22 in accordance with the present
invention is made, as shown in Fig. 3 which is taken along
line 3-3 in Fig. 1, so that its cross-sectional shape
consists of an air stream-splitting section for allowing the
air stream to be split into two flow components, a pressure-
receiving surface section 28 whiéh is provided above the ailr
stream-splitting section 26, an air stream-weir section 30

which is provided further above the pressure-receiving

. AUV SR bl AT MM L 4 V-8 o ' okt
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surface section 28. Since it is required for the wind
deflector 22 to receive an air stream flowing at an
extremely high-speed, the wind deflector must be secured
reliably to the main yoke 12 using as many supports 24 as
possible to avoid possible breakage. At the same time, it is
required to allow a great amount of air to flow out through
a clearance between the wind deflector 22 and the main yoke
12, and thus supports 24 must be made in such a shape and
number as not to interfere with flow-out of the air stream.
In the embodiment as shown in drawings, two supports 24 each
of which has a substantially circular configuration is
molded so as to be integral with the wind deflector 22 and
the main yoke 12.

As can be seen from Fig. 3, the upper edges of the
wind deflector 22 are located at a predetermined distance S
from the side surface position of the main yoke 12, When a
distance from the gléss surface 20 is compared, the distance
H to the lower edge of the air stream-splitting section 26
of the wind deflector 22 is greater than the height h of the
blade rubber 18. Besides, in order to form a water-weir
section of negative pressure at the lower surface side of
the pressure-receiving surface section 28 of the wind
deflector 22 so as to bring the wind deflector 22 closer to
the glass surface 20 side, there may be a relationship

between the above-described distance S and the distance H of

the wind deflector 22 as 1>(S/H)=(1/5), and preferably 1>
(S/H)=(1/4). In the meantime, a symbol Ho in Fig.3 is

understood to represent a height dimension to be measured
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from the glass surface 20 to the upper edge portion of the
main yoke 12.

The described air stream-splitting section 26
consists of a portion which extends to form substantially a
right-angle relative to the glass surface 20, having a
length of several millimeters. When the wiper blade 10
incorporating the window deflector of the present invention
operates to wipe the glass surface 20, the air stream-
splitting section may operate to split the air stream which
flows along the glass surface into upper and lower flow
components around the wind deflector 22. The air stream-
splitting section 26 may alternatively be formed such that
it may coupled in such a cross-sectional configuration that
an angle of curvature is formed from the lower edge of the
pressure-receiving surface section 28. Furthermore, this air
stream-splitting section 26 may be made to extend toward the
wiper blade side as shown in Fig. 8 ~ Fig. 13 so as to
increase rigidity of the wind deflector 22, provided that
its tip end may form a negative pressure water-welr area
under the pressure-receiving surface section 28. The
pressure-receiving surface section 28 may form an angle 01
relative to a surface which 1s parallel relative to the
glass surface 20 from the upper end of the air stream-

splitting section 26, and extends to a length L 1. This

angle 01 should preferably be 0 through 30 . The air

stream-weir section 30 may form an angle 02 relative to the

extension line of pressure-receiving surface section 28 from

the upper end of pressure-receiving surface section 28, and
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extends to a length L 2. This angle 02 should preferably be
30° through 90 . It is also preferable for there to be a

relationship between L 1 and L 2 as L 1 = L 2. In the cross-

sectional shape of the window deflector 22, the pressure-
receiving pressure section 28 and the air stream weilr
section 30 are connected with each other through a small
radius curvature to prevent blockage of air stream which
flows at high-speed.

In the present invention, the wind deflector 22
should preferably have a length at least one third or more
that of the wiper blade, otherwise, effective urging of the
wind deflector against the wiper blade itself may not be

realized. In this instance, although the central portion of
the wind deflector along its length should preferably
coincide with the center of the length of the wiper blade, a
desired effect may be provided even when the central portion
of the length of the wind deflector is located 1n a slightly
offset manner from the center of the length of wiper blade
toward the tip portion side. The reason for this 1is that a
more substantial air stream disturbance occurs in the tip
portion side.

In the above arrangement, the air stream which flows
along the glass surface i.e., wind screen 20 is split into
upper and lower flow components by means of alr stream-
splitting section 26 of the wind deflector 22. The upper
flow component flows along the pressure-receiving surface
section 28. The flow then has its flow velocity decreased by

the weir section 30, and rises upwardly over the weilir

10
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section 30 while urging the pressure-receiving surface
sections 28 downwardly (toward the glass surface side) to
flow backwardly. On the other hand, the lower flow component
of air stream acts to form a virtual blade surface below the
pressure-receiving surface section 28 due to presence of a
wide water-weir zone which is created at the back of air
stream-splitting section 26. Most of the lower flow
component has its flow velocity increased while it flows
along the virtual blade surface and the back surface of the
welr section 30 altering its flow direction. The lower flow
component makes this weir-zone a negative pressure zone, and
then exits passing through a clearance S between the upper
end of the weir section 30 in the wind deflector and the
side wall of the main yoke 12 at a rapid speed. Thus, an
increased pressure may be exerted upon on the upper surface
of the pressure-receiving surface section 28 of the wind
deflector 22, whereas the lower surface is exposed to a
reduced pressure. In this way, the wind deflector 22, hence
the wiper blade 10 is provided with forces which may act in
a downward direction (toward the glass surface).

Flg. 4 shows measurement results which have been
obtained by using a small wind tunnel device for the
embodiments of the present invention and for the prior art
devices as shown in Fig. 1l4. As can be seen from this
drawing, lifting forces to be effective in the device of the

present invention amounts to merely 25 % of 1lifting forces
which may be encountered in the prior device at all vehicle

running speeds, which demonstrates a significant improvement

11
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which may be achieved by the present lnvention in respect of

urging forces to be exerted against the glass surface.

Fig. 5 shows evaluation results for a limit wvehicle
speed for wiping operation which have been obtained by
using a wind tunnel on an actual experimental Sedan-type
vehicle, in which comparison is made between cases of the
present embodiment and prior art devices as shown in Fig.
14. The limit vehicle speed for a wiping operation used
herein represents a vehicle velocity by which the wiper
blade is caused to lift off the glass surface due to wind
pressures while the vehicle is running, and by which the
wiper blade may no longer operate to wipe the glass surface
properly, thereby preventing a vehicle driver from
operating the vehicle in a normal manner and causing the
driver to have a sense of danger. What can be understood
from this drawing is that while the limit wvehicle speed for
wiping operation in the prior art device is 140 km/h, the
present device could maintain sufficient wiping performance
at the maximum limit vehicle speed of 180 km/h for the
actual vehicle wind tunnel, which demonstrates a

significant difference.

Fig. 6 is a view illustrating a relationship between

the distance H to be measured from the lower edge of the

‘wind deflector to the glass surface and lifting forces. What

one can understand from this drawing is that 1lifting forces
wlill be increased abruptly unless the height H 1s made

greater then the height h of the blade rubber, whereas if it

is made greater than the height Ho, then lifting forces will

be reduced.

12
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Fig. 7 is a view illustrating a relationship between
a ratio of the distance S to be measured from the upper edge
of the wind deflector 22 to the side position of main yoke
12 and the distance H to be measured from the lower edge of
the wind deflector to the glass surface, relative to lifting
forces. What one can understand from this drawing is that
while 1ifting forces may be increased unless the ratio (S/Hi
is made less than 1, they will be increased in the case that
the ratio (S/H) is made smaller than (1/5).

Fig. 8 through Fig. 13 illustrate alternative
embodiments of the wind deflector of the present invention.
These embodiments represent a configuration in which the tip
of the air stream-splitting section 26 is made to extend
toward the wiper blade side. Fig. 8 illustrates an
embodiment in which the air stream-splitting section 26 in
Fig. 3 has an extension which is made to extend along and 1in
parallel with the glass surface toward the wiper blade. This
extension extends to a position where it may not block the
flow of the air stream. Flg. 9 is a view illustrating an
embodiment in Fig. 8 which has been modified to make the tip
of the éxtension gently curved upwardly so as to ensure a
smooth movement of the air stream. Fig. 10 is a view similar
to Fig. 9, but illustrating a configuration in which the tip
of the extension is made to curve upwardly at an obtuse
angle so as not to interfere with the movement of the air

stream. Fig. 11 a view illustrating an embodiment in which
the extension is arranged to lie in parallel with the

pressure-receiving surface section 28. Again, the tip of the

13
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extension is located in such a position where 1t may not
block the flow of air stream. Fig. 12 is a view similar to

Fig..ll, but illustrating an embodiment in which the tip of
the extension is made to curve gently upwardly to ensure a
smooth moveﬁent of the air stream. Fig. 13 a view similar to
Fig. 12, but illustrating an embodiment in which the tip of
the extension is made to curve upwardly at an obtuse angle
so as not to interfere with the movement of the air stream.
In the present invention, a weir-zone may be created
below the pressure-receiving surface section, and the welr-
zone may serve to form a virtual blade surface to provide a
sufficient effect. As an alternative, however, a further
substantial effect may be realized by making the tip of the
air stream-splitting section extend in a rearward direction
relative to the air stream, i.e., in the downward direction
of the pressure-receiving surface section, and thereby
controlling the weir-zone to have a desirable configuration.
In the meantime, in the embodiment of the present
invention, the wind deflector is made as an integral molding
component which has been made through a pressing operation,
but alternatively the wind deflector may be made from resin
materials, whereas a narroﬁ support may be separately formed

and subsequently attached to the main yoke.
INDUSTRIAL APPLICABILITY

According to the present invention, a lifting force
can be reduced, by causing the air stream which strikes the

wiper blade to be deflected, while simultaneously allowing a

differential velocity to be created between upper and lower

14
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pressure-receiving surfaces on the wind deflector, and
thereby producing a substantial differentlial pressure

between these two surfaces to generate a greater force to be

imposed in the downward direction, i.e., against the glass

surface. In this way, the present invention meets high-level
requirements which has been increasingly required for the

wiper blade to provide its high performance. Besides, the
wind deflector may be made in its cross-section

configuration merely from a plate material having a

consistently uniform thickness, and thus eliminate

additional costs.

15
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We claim:

1. A wiper blade for use in motor vehicles, comprising a wind deflector which 1s
provided in front of an air stream and supported in position on a main yoke through a
support of reduced width support, wherein the wiper blade comprises said wind deflector
which has been formed to have such a configuration in its cross-section in which 1t
consists of plate-like pressure-receiving surface section which 1s provided in the direction
of an air stream so as to generate downward forces, an air stream-weir section which 1s
provided to extend from the rear end of the pressure-receiving surface section so as to
reduce a velocity of the air stream, and an air stream-splitting section which extends
downwardly from the end of the pressure-receiving surface section so as to form a water-
weir section below the pressure-receiving surface section, and a distance H between the
lower edge of said air stream-splitting section of the wind deflector and the shield glass 1s
greater than the height h of the blade rubber, whereas the relationship between the
distance H and a clearance S to be formed between the upper end of said air stream-weir
of the wind deflector and the main yoke is; 1>(S/H)2>1/4, and the relationship between the
length L 1 of the pressure-receiving surface section and the length L 2 of the air-stream
weir section in the cross-section of the wind deflector 1s; L 1 > LL 2, and further, an angle
61 to be made between the pressure-receiving surface section and the glass surface 1s in a

range of: 0° < 01 < 30°, and a relative angle 62 to be made between the air-stream weir

section and the pressure-receiving surface section in a range of; 30° < 62 < 90°.

2. The wiper blade for use in motor vehicles as set forth in Claim 1, wherein said

air-stream splitting section is formed in a linear or a curved configuration.
3. The wiper blade for use in motor vehicles as set forth in Claim 1, wherein said

pressure-receiving surface section and said air stream-splitting section are coupled with

each other through a small curve in the cross-section of the wind deflector.
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4. The wiper blade for use in motor vehicles as set forth in Claim 1, wherein the air

stream-splitting section has its tip end extended in the direction of the wiper blade side.

5. The wiper blade for use in motor vehicles as claimed 1n any one of Claims 1 to 3,

the wind deflector has the length of at least one third or more that of the wiper blade.

6. The wiper blade for use in motor vehicles as set forth in Claim 4, wherein the
central portion of the length of the wind deflector substantially coincides with the central

portion of the length of the wiper blade.

7. The wiper blade for use in motor vehicle as set forth in Claim 4, wherein the
central portion of the length of the wind deflector is arrange to be offset toward the tip

end side away from the central portion of the length of the wiper blade.
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