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(57) Abréegée/Abstract:

The present invention relates to a wiper blade mounted to a wiper apparatus for a vehicle to wipe a windshield and having an
iImproved coupling structure of a connector for coupling a wiper frame to a wiper arm. An object of the present Iinvention is to
provide a wiper blade, which has a wiper frame formed to have elasticity, thereby being simple In structure, and has a connector,
which Is to be coupled with a wiper arm and Is more accurately and securely coupled with the wiper frame. According to the
present invention for achieving the above object, there Is provided a wiper blade according to the present invention comprises a
wiper strip In contact with the windshield, the wiper strip having a rail groove formed; a wiper frame having a coupling slit to be
coupled with the rail groove and a coupllng aperture formed In an end of the coupllng slit, the wiper frame being curved along Its
lengthwise direction to provide an elastic force for bring the wiper strip into close contact with the windshield; and a connector to be
coupled with the wiper frame and coupled to a wiper arm, wherein the wiper strip Is arranged perpendlcular to the windshield and

coupled with the wiper frame to be inclined with respect thereto, and the connector has an inclined coupling structure for coupling
the wiper frame to the wiper arm.
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[ABSTRACT)

The present invention relates to a wiper blade mounted to a wiper apparatus for a
vehicle to wipe a windshield and having an improved coupling structure of a connector for
coupling a wiper frame to a wiper arm.  An object of the present invention is to provide a
wiper blade, which has a wiper frame formed to have elasticity, thereby being simple in
structure, and has a connector, which 1s to be coupled with a wiper arm and 1s more
accurately and securely coupled with the wiper frame. According to the present invention
for achieving the above object, there is provided a wiper blade according to the present
Invention comprises a wiper strip in contact with the windshield, the wiper strip having a
rail groove formed; a wiper frame having a coupling slit to be coupled with the rail groove
and a coupling aperture formed in an end of the coupling slit, the wiper frame being curved
along its lengthwise direction to provide an elastic force for bring the wiper strip into close
contact with the windshield; and a connector to be coupled with the wiper frame and
coupled to a wiper arm, wherein the wiper strip 1s arranged perpendicular to the windshield
and coupled with the wiper frame to be inclined with respect thereto, and the connector has

an inclined coupling structure for coupling the wiper frame to the wiper arm.
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[DESCRIPTION]

[ Invention Title])

WIPER BILLADE

[ Technical Field}

The present invention relates to a wiper blade mounted to a wiper apparatus for a
vehicle to wipe a windshield, and more particularly, to a wiper blade having an improved

coupling structure of a connector for coupling a wiper frame to a wiper arm.

[Background Art])

Fig. 1 is a perspective view of a vehicle to which a conventional wiper blade is
mounted, and Fig. 2 1s a front view of the conventional wiper blade.

As shown in Fig. 1 and Fig. 2, the conventional wiper apparatus comprises a
wiper arm 15 installed at one side of a vehicle body 10 and rotated from side to side by a
wiper motor (not shown), and a wiper blade 20 mounted to the wiper arm 15, moved on
and contacted with a windshield 12 to wipe it, and provided with a wiper strip 30.

The wiper blade 20 1s coupled with the wiper arm 15 and is rotated within a
predetermined angle range according to operation of the wiper motor. To this end, a main
link 22 of the wiper blade 20 i1s coupled with the wiper arm 15. A plurality of
intermediate links 24 are connected to the main link 22 through pins 25 for uniformly
transmitting pressure of the wiper arm 15 to the main link 22. A plurality of sub links 26
are connected to the intermediate links 24 with pins 27 to connect the intermediate links 24
to the wiper strip 30. Also, clips 28 are formed at both ends of the sub link 26 and
coupled with coupling grooves formed 1n the wiper strip 30.

Further, the wiper blade 20 1s provided with a joint 29 to reduce a friction force
between the main link 22 and the intermediate links 24,

In the wiper blade according to the prior art, however, a process of assembling a
wiper strip as well as a structure for securing 1t are complicated, whereby there 1s a

problem 1n that a time required for assembling the wiper blade is increased to lower a

productivity of the articles. Also, in the conventional wiper blade, since the links are
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moved relative to each other when the wiper blade 1s operated, noises can be generated in
the operation of the wiper blade. In addition, in the conventional wiper blade, the wiper
blade 1s lifted up from the windshield by the wind when the vehicle is driven at a high
speed, which causes a contacting force between the wiper blade and the windshield to be
lowered. Accordingly, in order to solve the above problem, the structure in which an
additional windbreak nb 1s provided on the main link has been proposed. However, a

complete solution has not been proposed, so that there is a room for improvement of the

wiper blade.

[ Disclosure]

[ Technical Problem]}

The present invention is conceived to solve the aforementioned problems in the
prior art. An object of the present invention is to provide a wiper blade, which has a
wiper frame formed to have elasticity, thereby being simple in structure, and has a
connector, which 1s to be coupled with a wiper arm and 1s more accurately and securely

coupled with the wiper frame.

[ Technical Solution]

According to the present invention for achieving the above object, there 1is
provided a wiper blade according to the present invention comprises a wiper strip in
contact with the windshield, the wiper strip having a rail groove formed; a wiper frame
having a coupling slit to be coupled with the rail groove and a coupling aperture formed in
an end of the coupling slit, the wiper frame being curved along? its lengthwise direction to
provide an elastic force for bring the wiper strip into close contact with the windshield; and
a connector to be coupled with the wiper frame and coupled to a wiper arm, wherein the
wiper strip 1s arranged perpendicular to the windshield and coupled with the wiper frame to
be inclined with respect thereto, and the connector has an inclined coupling structure for
coupling the wiper frame to the wiper arm.

Here, a connecting rod 1s mounted to be inclined by causing the lengths of front

and rear portions of a connecting rod portion to differ from each other, or a lower surface
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of the connector in contact with the wiper frame 1s formed to be inclined by causing the
lengths of the front and rear portions of the assembling portion to differ from each other, so
that the inclined coupling structure may be configured. In addition, the wiper frame may
have an inclined portion formed in an end thereof in which the coupling aperture is formed,
the coupling aperture being bent to be opened slantingly at a predetermined angle. In the
meantime, the wiper strip may comprise a body portion, a coupling section formed on an
upper end of the body portion and having a rail groove provided therein, and a strip portion
formed in a lower end of the body portion to be brought into contact with the windshield,
and the strip portion has a portion corresponding to the end inclined portion of the wiper
frame removed. Further, the wiper frame may be formed with at least one coupling slit
having a coupling aperture formed in one end thereof, and the wiper strip may be formed
corresponding to the coupling slit. In addition, recesses may be formed in both sides of
the coupling shit, and the wiper strip may also comprise protrusions positioned in the
recesses when the wiper strip 1s coupled with the wiper frame. Also, the wiper frame may
comprise a through portion formed in front and rear sides with respect to the coupling slit
and connected with the coupling slit, and an arch-shaped rib formed over the through
portion and connecting both the sides of the wiper frame. In addition, the wiper frame may
comprise an auxiliary coupling slit connected with the coupling aperture and 1s formed
collinearly with the coupling slit. Further, front and rear portions of the wiper frame with
respect to the coupling slit may be symmetric in shape, or any one of the front and rear
portions with respect to the coupling slit may be larger than the other one. Furthermore,
the connector may be coupled to the wiper frame by any one of curling, niveting, welding
or bonding with adhesive. A fixing protrusion may be formed on any one of the contact
surfaces between the connector and the wiper frame, and a fixing hole corresponding to the
fixing protrusion may be formed in the other one. The connector may have a lower
surface curved with the same curvature as that of the wiper frame.

According to another embodiment of the present invention for achieving the
above object, there 1s provided a wiper blade, comprising a wiper strip in contact with a

windshield; a wiper frame coupled with the wiper strip and curved along its lengthwise

direction to provide an elastic force for bring the wiper strip into close contact with the
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windshield; and a connector coupled with the wiper frame to be coupled to a wiper arm,
wherein a spoiler 1s integrally formed on the wiper frame to be inclined at a predetermined
angle.

The wiper frame may comprise a bending slit for bending the spoiler. Also, the
wiper frame may comprise at least one or both of an upper spoiler formed on a rear surface
of the wiper frame to be inclined upward and a lower spoiler formed on a front surface of

the wiper frame to be inclined downward.

[ Advantageous Effects]

According to a wiper blade of the present invention configured as above, there are
advantages in that a structure ot a wiper frame for securing a wiper strip 1s simple, a
process of assembling the wiper strip to the wiper frame 1s simple, a time required for the
assembling process can be reduced, and the manufacturing costs can be remarkably
reduced and the durability of the article can be significantly improved since the wiper
frame 1s formed to have predetermined elasticity and therefore no additional part is
necessary. There is also an advantage in that the wiper frame and the connector are
securely coupled with each other, whereby the position change or rotation therebetween

cannot occur.

[ Description of Drawings]

Fig. 1 1s a perspective view of a vehicle to which a conventional wiper blade is
mounted;

Fig. 2 i1s a front view of the conventional wiper blade;

Fig. 3 1s a perspective view of a wiper blade according to the present invention;

Fig. 4 1s an exploded perspective view of the wiper blade according to the present
1nvention;

Figs. 5 (a) and (b) are sectional views showing a coupling structure of a connector
of the wiper blade according to the present invention;

Figs. 6 (a) to (d) are plane views showing a wiper frame of the wiper blade
according to the present invention;

Figs. 7 (a) and (b) are a front view and an enlarged sectional view showing that an
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inclined portion 1s formed in an end of the wiper frame according to the present invention,
respectively;

Figs. 8 (a) and (b) are a front view and an enlarged sectional view showing that
the wiper strip is coupled with the wiper frame according to the present invention shown in
Fig. 7, respectively;

Fig. 9 is a perspective view for showing one example of the coupling slit of the
wiper frame according to the present invention, wherein the wiper strip 1s partially cut
away;

Figs. 10 (a) to (d) are a sectional view and a bottom view illustrating a method for
coupling the connector to the wiper frame of the wiper blade according to the present
invention, respectively;

Figs. 11 (a) to (c) are a plane view showing a wiper frame of another embodiment
according to the present invention, a sectional view thereof, and a sectional view showing
that a wiper strip 1s coupled with the wiper frame, respectively;

Fig. 12 is a plane view showing a wiper frame of a further embodiment according
to the present invention;

Figs. 13 (a) to (¢) are sectional views of Fig. 12 and i1ts modifications showing that
the wiper strip is coupled, respectively; and

Fig. 14 1s a front view of the connector of the wiper blade according to the present

invention.

[Explanation of Reference Numerals for Major Portions Shown in Drawings]

50: Wiper Blade 60: Wiper Strip

62: Body portion 64: Coupling Section
65: Rail Groove 66: Block Portion

68: Stnip portion 69: Cut-out portion
70: Wiper Frame 71: Inclined portion
73: Protrusion 74: Coupling Aperture
75: Couphing Sht 76: Recess

78: Auxihary Coupling Slit 79: Fixing Protrusion

80: Connector 83:. Hanging Section
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83a: Hanging Groove 83b: Bending Section
86: Connecting Rod 89: Fixing Groove

[ Best Model

Hereinafter, embodiments of the present invention will be described in more detail
with reference to accompanying drawings.

Fig. 3 1s a perspective view of a wiper blade according to the present invention,
Fig. 4 1s an exploded perspective view of the wiper blade according to the present
invention, and Figs. 5 (a) and (b) are sectional views showing a coupling structure of a
connector of the wiper blade according to the present invention.

As shown 1n Fig. 3 to 5, a wiper blade 50 according to the present invention
comprises a wiper strip 60 brought into contact with a windshield and a wiper frame 70
coupled with the wiper strip 60. The wiper strip 60 is brought into close contact with the
windshield to wipe out contaminants on the windshield. In the meantime, the wiper
frame 70 has elasticity to bring the wiper strip 60 into close contact with the windshield.
In the embodiment of the present invention, the wiper frame 70 is made of a thin metal
sheet with a predetermined elasticity and is formed to be curved in along its lengthwise
direction, to press the wiper strip 60. Also, in the wiper blade 50, a connector 80 is
coupled with the wiper frame 70 so as to couple the wiper blade with a wiper arm 15 (Fig.
1) of a vehicle.

Firstly, the wiper strip 60 will be described. The wiper strip 60 is disposed
perpendicularly to the windshield and coupled with the wiper frame 70 to be inclined. To
this end, a coupling section 64 is formed on an upper end of a body portion 62 of the wiper
strip 60. Also, the coupling section 64 is formed with rail grooves 65 to have both sides
opened and to be coupled with the wiper frame 70. In addition, a strip portion 68 is
formed 1n a lower end of the body portion 62 to be brought into perpendicular contact with
the windshield and to wipe the windshield by the operation of the wiper arm. The
coupling section 64 of the wiper strip 60 is formed to be inclined in one direction with
respect to a moving direction of the wiper strip 60, so that the wiper frame 70 to be
coupled with the rail grooves 65 is also formed to be inclined. Next, the wiper frame 70

will be described with reference to Figs. 6 (a) to (¢). Coupling slits 75 are formed in the
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wiper frame 70 to be coupled with the rail grooves 65 of the wiper strip 60. Each of the
coupling slits 75 1s formed to extend in the lengthwise direction and has a predetermined

width such that the rail grooves 65 of the wiper strip 60 can be fitted therein. In order to

maintain the ngidity of the wiper frame 70 and make it easy to couple the wiper strip 60

thereto, a plurality of coupling slits 75 may be intermittently and sequentially formed and
disposed. The wiper strip 60 1s formed such that the coupling section 64 corresponds to
the coupling slits 75 of the wiper frame 70. That is, the coupling section 64 of the wiper
strip 60 comprises a cut-out portion 69 formed by cutting out a portion corresponding to
the portion in which the coupling slit 75 is not formed.

Although Figs. 6 (a) to (¢) show examples in which two coupling slits 75 are
formed, one coupling slit 75 may be formed as shown in Fig. 6 (d). Also, in a case where
the single coupling slit 75 is formed as described above, the wiper strip can be coupled
with the coupling slit at one time by inserting the wiper strip into a coupling aperture 74 of
the coupling slit 75 to fit the wiper strip into the coupling slit and then by sliding the wiper
strip 1n one side.

Also, the coupling aperture 74, which can receive a portion of the coupling
section 64 of the wiper strip 60, is formed in one end of the coupling slit 75 in order to
insert the coupling section 64 of the wiper strip 60 thereinto. An end of the coupling
aperture 74 connected to the coupling slit 75 1s formed to be inclined in the fitting direction
of the wiper strip 60, and thus the rail grooves 65 of the wiper strip 60 can be easily fitted
to the coupling slit 75.

Also, an auxiliary coupling slit 78 1s formed in the wiper frame 70 to be connected
to the other end of the coupling aperture 74. The auxiliary coupling slit 78 is formed
collinearly with the coupling slit 75 and fitted to the rail grooves 65 formed in the rear end
of the wiper strip 60. To this end, the front end of the wiper strip 60 is fitted to the
coupling slits 75 via the coupling aperture 74, and then, the front end of the wiper strip 60
1s elastically deformed and inserted into the coupling aperture 74 by compressing the rear
end of the wire strip 60. At this time, once the compression force exerted on the wiper

strip 60 1s removed, the rail grooves 65 formed at the rear end of the wiper strip 60 is fitted

to the auxihary coupling slit 78.
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In the meantime, the wiper frame 70 may be formed with an inclined portion 71 at
the end in which the coupling aperture 74 1s formed, by bending the end in order for the
coupling aperture 74 to be opened slantingly at a predetermined angle, as shown 1n Figs. 7
(a) and (b). The most preferable inclination angle of the inclined portion 71 is in a range
of 5 to 35 degrees, but is necessarily limited thereto. As described above, since the
coupling aperture 74 1s formed to be inclined, the coupling section 64 of the wiper strip 60
can be easily inserted into the coupling aperture 74 when the wiper strip 60 is assembled.
At this time, 1n order to prevent the strip portion 68 from being bent when the wiper strip
60 1s coupled to the wiper frame 70, a portion A corresponding to the inclined portion 71 is
removed. A state where the wiper strip i1s coupled to the wiper frame 70 having the
inclined portion 71 formed in the end thereof 1s shown in Figs. 8 (a) and (b).

Also, as shown in Fig. 9, the wiper frame 70 may be formed with recesses 76
corresponding to each other on both sides of the coupling slit 75. The wiper strip 60 is
formed with protrusions 66 which are placed in the recesses 76 when the wiper strip is
coupled with the coupling sht 75. The wiper strip 60 and the protrusions 66 are made of a
material having a predetemiined elasticity. Accordingly, the protrusion 66 1s compressed
when the wiper strip i1s coupled with the coupling slit 75 and is restored when the
protrusion 1s placed in the recesses 76, so that the coupling force between the wiper strip
60 and the wiper frame 70 1s increased.

In the shape of the wiper frame 70, the front and rear portions of the wiper frame
70 with respect to the coupling slit 75 may be symmetric in width (see Fig. 6 (a)). Also,
the wiper frame 70 may be formed such that the front portion of the wiper frame 70 with
respect to the coupling slit 75 1s larger than the rear portion (see Fig. 6 (b)). As described
above, 1f the wiper frame 70 1s formed to have a portion larger than the other portion, the
wiper frame 1s more influenced by the wind when a vehicle is driven, and the wiper frame
1s pressed by the wind as the vehicle 1s driven at a high speed, so that the wiper frame 70 is
brought into more close contact with the windshield. Also, the wiper frame 70 may be
formed to have the rear portion with respect to the coupling slit 75 larger than the front
portion, as shown 1n Fig. 6 (c).

Next, the connector 80 will be described with reference to Figs. 5 (a) and (b).
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The connector 80 has an inclined coupling structure for coupling the wiper frame 70,
which 1s arranged to be inclined with respect to the wiper strip 60, to the wiper arm. To
this end, the connector 80 includes a connecting rod portion in which a connecting rod 86
connected to the wiper arm is located and an assembling portion which is assembled to the
wiper frame 70. Also, the inclined coupling structure as described above may be
configured such that a lower surface of the connector in contact with the wiper frame 1s
formed to be inclined by causing the lengths of the front and rear portions of the
assembling portion to differ from each other as shown in Fig. 5 (a), or such that the
connecting rod 186 is mounted to be inclined by causing the lengths of the front and rear
portions of the connecting rod portion to differ from each other as shown 1n Fig. 5 (b).

Also, 1n order tor the connector 80 to be easily coupled with the wiper frame 70, a
coupling structure appropnate to a coupling method 1s provided in a lower portion of the
connector 80,

Next, a method for coupling the connector 80 to the wiper frame 70 will be
described with reference to Figs. 10 (a) to (d).

As the method for coupling the connector 80 to the wiper frame 70, a variety of
methods may be used, such as a method by curling, a securing method with rivets, or a
bonding method with welding or adhesive.  Examples of the methods are shown in Figs.
10 (b) to (d). In addition, 1n order to couple the connector 80 to the wiper frame 70, two
or more coupling methods can be used simultaneously.

That 1s, Fig. 10 (b) shows the method for coupling the connector 80 to the wiper
frame 70 1n which there are provided four protrusions 83 extending from both ends of the
lower portion of the connector 80 and the protrusions 83 are curled to enclose the wiper
frame. In addition, as one of cases where the curling methods are used, protrusions are
formed on both sides of the center of the lower portion of the connector 80, guides to
which the wiper frame i1s fitted are respectively formed in both ends of the lower portion of
the connector 80, and only the protrusions formed in both the sides of the center are curled,
so that the connector 80 1s combined with the wiper frame 70 and the guides formed in

both the ends guide the wiper frame not to be shaken when and/or after the connector is

coupled to the wiper frame. On the other hand, the protrusions for coupling the connector
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80 to the wiper frame 70 may be formed on the wiper frame 70. Fig. 10 (c) shows an
example in which the connector 80 is coupled to the wiper frame 70 with rivets, and Fig.
10 (d) shows an example in which the connector 80 is coupled to the wiper frame 70 by
welding or adhesive.

Further, when using the methods for coupling the connector 80 to the wiper frame
70, a fixing protrusion may be further formed on any one of the contact surfaces between
the connector 80 and the wiper frame 70 and a fixing hole coupled to the fixing protrusion
may be further formed in the other of the contact surfaces. Referring to Fig. 10 (a), fixing
protrusions 79 are formed on a surface of the wiper frame 40 in contact with the connector
70, and fixing holes 89 coupled with the fixing protrusions 79 are formed 1n a lower
surface of the connector 80. Accordingly, when the connector 80 is coupled with the
wiper frame 70, the fixing protrusions 79 are fitted into the fixing holes 89 1n advance and
their relative positions are fixed, so that their positions are prevented from being changed
in the process of coupling the connector 80 to the wiper frame 70. That is, the fixing
protrusions 79 and the fixing holes 89 shown in Fig. 10 (a) can be further applied to the
coupling methods shown in Figs. 10 (b) to (d). In addition, the coupling reliability can be
more securely improved by welding the fixing protrusions 79 and the fixing holes 89 to
each other. For example, the fixing holes 89 and the fixing protrusions 79 shown in Fig.
10 (a) are further applied when using the method for coupling the connector 80 to the
wiper frame 70 with rivets as shown in Fig. 10 (c), the fixing holes 89 and the fixing
protrusions 79 fitted in the fixing holes 89 are bonded to each other by a welding in
addition to the riveting of the connector 80 and the wiper frame 70, so that the connector
80 and the wiper frame 70 can be more securely coupled with each other to prevent them
from being shaken.

Although the fixing hole 89 is formed to be penetrated in the embodiment of the
present invention, the fixing hole need not be penetrated but any hole to be coupled with
the fixing protrusion 79 may be employed. Also, the fixing hole 89 and the fixing
protrusion 79 may be formed in a variety of shapes such as a circle, a quadrangle and the

like, and at least one or more of the fixing holes and the fixing protrusions can be formed.

In addition, when the fixing hole 89 is formed in a rectangular shape or a plurality of fixing
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holes are provided, it is possible to prevent the connector 80 from being rotated.

In addition, as shown in Fig. 14, a lower surface of the connector 80 may be
curved with the same curvature as that of the wiper frame 70 in order to prevent a
curvature of the wiper frame 70 from being changed when the connector 1s coupled with
wiper frame. At this time, the curvature of the lower surface of the connector 80 1s
preferably in a range between 600 and 900R.

Next, another embodiment of the wiper frame 70 of the present invention will be
described with reference to Fig. 11.

According to the other embodiment of the wiper frame 70 of the present invention,
a reinforcement structure i1s applied in order to solve the problem that the strength of the
wiper frame 270 1s lJowered, which can be caused by forming only one coupling slhit 275.

Figs. 11 (a) to (¢) are a plane view showing a wiper frame of the wiper frame of
the other embodiment according to the present invention, a sectional view thereof, and a
sectional view showing that a wiper strip is coupled with the wiper frame, respectively.

As shown 1n Fig. 11, at least one through portion 276 connected to a coupling slit
275 1s formed in a wiper frame 270. Also, an arch-shaped rib 278 1s formed on the front
and rear sides of the wiper frame 270 with respect to the coupling slit 275 to span the
coupling slit 275 and to connect both the sides of the wiper frame 270. A size of the
through portion 276 corresponds to a width of the coupling section 64 ot the wiper strip 60,
so that the through portion does not interfere with the coupling section 64 when the wiper
strip 60 1s coupled.

Fig. 12 1s a plane view showing a wiper frame of a wiper blade of a further
embodiment according to the present invention, and Figs. 13 (a) to (c) are respectively
sectional views of Fig. 12 and its modifications showing that the wiper strip is coupled.

As shown 1n Fig. 12 and 13, the wiper blade according to the further embodiment
of the present invention comprises brought into contact with a windshield, a wiper frame
370 coupled with the wiper strip 360 and curved alongits lengthwise direction to provide
an elastic force for bring the wiper strip 360 into close contact with the windshield, and a
connector (not shown) coupled with the wiper frame to be coupled with the wiper arm.

The technical configuration of the connector applied to the further embodiment of the
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present invention and the coupling method of the connector and the wiper frame are the
same as those of the first embodiment of the present invention. In addition, a spoiler 372
1s formed on the wiper frame 370 to increase an area exposed to wind. Further, the wiper
frame 370 1s formed with a bending slit 373 for bending the spoiler 372.

In the meantime, the spoiler 372 may be an upper spoiler 372a integrally formed
on a rear surface of the wiper frame 70 as shown in Fig. 13 (a), or a lower spoiler 372b
integrally formed on a front surface of the wiper frame 70 as shown in Fig. 13 (b).
Alternatively, as shown 1n Fig. 13 (c), the upper and lower spoilers 372a and 372b may be

integrally formed on a front and rear surfaces of the wiper frame 70.
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[CLAIMS]

[Claim 1]

A wiper blade, comprising

a wiper strip 1n contact with the windshield, the wiper strip having a rail groove
formed;

a wiper frame having a coupling slit to be coupled with the rail groove and a
coupling aperture formed 1n an end of the coupling slit, the wiper frame being curved

alongits lengthwise direction to provide an elastic force for bring the wiper strip into close

contact with the windshield; and
a connector to be coupled with the wiper frame,

wherein the wiper strip 1s coupled with the wiper frame to be inclined with respect

thereto.

[Claim 2]

The wiper blade as claimed in Claam 1, wherein the connector has an inclined
coupling structure in which lengths of front and rear portions of a connecting rod portion
differ from each other or lengths of front and rear portions of an assembling portion differ

from each other to couple the wiper strip to a wiper arm perpendicularly to the windshield.

[Claim 3]

The wiper blade as claimed in Claim 1 or 2, wherein the wiper frame is formed
with a coupling slit, or two or more coupling slits intermittently and sequentially formed,

each coupling slit having a coupling aperture formed in one end thereof.
[Claim 4]
The wiper blade as claiamed in Claim 1 or 2, wherein the wiper frame has an

inclined portion formed in an end thereof in which the coupling aperture is formed, the

coupling aperture being bent to be opened slantingly at a predetermined angle.

[Claim 5]

The wiper blade as claimed in Claim 4, wherein the inclined portion formed at an
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end of the wiper frame has an inclination angle in a range of 5 to 35 degrees.

[Claim 6]

The wiper blade as claimed in Claim 4, wherein the wiper strip comprises a body
portion, a coupling section formed on an upper end of the body portion and having a rail
groove provided therein, and a strip portion formed in a lower end of the body portion to
be brought into contact with the windshield, and the stnp portion has a portion

corresponding to the inclined portion of the wiper frame removed.

[Claim 7)

The wiper blade as claimed in Claim 1 or 2, wherein the wiper frame comprises

recesses formed in both sides of the coupling slit, and the wiper strip comprises protrusions

corresponding to the recesses when the wiper strip 1s coupled with the wiper frame.

[Claim 8]

The wiper blade as claimed in Claim 3, wherein the wiper frame comprises a
through portion formed in front and rear sides with respect to the coupling slit and
connected with the coupling slit, and an arch-shaped rib formed over the through portion

and connecting both the sides of the wiper frame.

[Claim 9]

The wiper blade as claimed in Claim 3, wherein the wiper strip 1s formed

corresponding to the coupling slit.

[Claim 10]

The wiper blade as claimed in Claim 3, wherein the wiper frame comprises an

auxiliary coupling slit connected with the coupling aperture and 1s formed collinearly with

the coupling slit.

[Claim 11]
The wiper blade as claimed in Claim 3, wherein front and rear portions of the

wiper frame with respect to the coupling slit 1s symmetric 1n shape, or any one of the front

and rear portions with respect to the coupling slit 1s larger than the other one.
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[Claim 12]

The wiper blade as claimed in Claim 1, wherein the connector is coupled to the

wiper frame by any one of curling, riveting, welding or adhesion.

[Claim 13])

The wiper blade as claimed in Claim 1, wherein protrusions are formed on both
sides of the center of the lower portion of the connector, guides to which the wiper frame 1s
fitted are respectively formed in both ends of the lower portion of the connector, and only
the protrusions formed in both the sides of the center are curled, whereby the connector 1s
combined with the wiper frame and the guides formed in both the ends guide the wiper

frame not to be shaken when and/or after the connector is coupled to the wiper trame.

[Claim 14]

The wiper blade as claimed in Claim 12 or 13, wherein a fixing protrusion 1s
formed on any one of a lower surface of the connector and an upper surface of the wiper
frame which are the contact surfaces between the connector and the wiper frame, and a

fixing hole corresponding to the fixing protrusion is formed in the other one.

[Claim 15]

The wiper blade as claimed in Claim 14, wherein the fixing hole and the fixing
protrusion fitted into the fixing hole are bonded to each other by welding when the

connector and wiper frame are coupled with each other by curling or riveting.

[Claim 16]

The wiper blade as claimed in Claim 1 or 2, wherein the connector has a lower

surface curved with the same curvature as that of the wiper frame.

[Claim 17]

A wiper blade, comprising
a wiper strip in contact with a windshield;

a wiper frame coupled with the wiper strip and curved along its lengthwise

direction to provide an elastic force for bring the wiper strip into close contact with the
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windshield; and
a connector coupled with the wiper frame,

wherein a spoiler 1s integrally formed on the wiper frame to be inclined at a

predetermined angle.

[Claim 18]

The wiper blade as claimed in Claim 17, wherein the wiper frame comprises a

bending slit for bending the spoiler.

[Claim 19)

The wiper blade as claimed in Claim 17 or 18, wherein the wiper frame comprises
at least one or both of an upper spoiler formed on a rear surface of the wiper frame to be
inclined upward and a lower spoiler formed on a front surface of the wiper frame to be

inclined downward.
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[Fig. 3]

CA 02569977 2006-12-04

19




CA 02569977 2006-12-04

20

(Fig. 4]
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[Fig. 5]
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[Fig. 6]
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[Fig. 7]
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[Fig. 9]
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[Fig. 10]

l’/‘flq e,
)
[~

_’f"u’.’.’d \\\\
S 7 N

83b




278

CA 02569977 2006-12-04

26

2176




10

[Fig. 12]
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[Fig. 14]
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