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(57) Abrégée/Abstract:
An Intermediate portion of a wiper blade Is pivoted on the end of a wiper arm through a pivot shaft generally perpendicular to length
direction of the arm. A support member for supporting the wiper blade at a portion nearer to the wiper shaft than the intermediate
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(57) Abrege(suite)/Abstract(continued):

portion Is provided on the wiper arm. |In this arrangement, it is structured such that slide resistance, against the support member,
produced by the movement of the wiper blade Iin a direction of the window face Is reduced. A stabilizer (supporting member)(13) Is
structured by an upper piece portion (13a) and a pair of side piece portions (13b) so as to form a supporting recess portion In
which a wiper blade (3) Is supportedly fitted. A plurality of ribs (13h), long In a direction toward the window face, are formed In an
Inside face of the side piece portion (13b) such that the ribs (13h) are Iin a linear contact with the outside faces of both side piece
portions (15b) of a support-receiving body (15) fitted on a first lever end portion (10d) of the wiper blade (3).
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(57) Abstract: An intermediate portion of a wiper blade is pivoted on
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first lever end portion (10d) of the wiper blade (3).
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SPECIFICATILON

BLADE SUPPORTING APPARATUS IN WIPER APPARATUS

Technical Field

The present i1nvention relates to a technical field of a
blade supporting apparatus 1n a wlper apparatus which 1s
equlipped in a vehicle such as a private car, a truck, a bus or

the like.

Background Art
In general, in this kind of wiper apparatus, there 1is a
structure made such that a wiper blade provided 1in a leading

end portion of a wiper arm reciliprocates and reverse so as to

wipe a window surface on the basis of normal and reverse rotation
of a wiper shaft integrally mounted to a base end portion of
the wiper arm. In this wlper apparatus, the structure 1s

generally made such that a middle portion of the wiper blade

is pivoted to the leading end pcrtion of the wilper arm via a
pivot substantially orthogonal to an arm length dlirection so

as to freely oscilllate, and the wiper blade wipes the window

surface following to the reciprocal and reverse oscillation ot

the wiper arm in correspondence to the normal and reverse

rotation of the wiper shaft. In this wiper apparatus, for

example, 1n the case that a long wiper blade wipes the window
surface 1n a large-size wiper apparatus, or in the case that
a range of the reciprocal and reverse osclllation 1s made wilde,

or the like, there i1s a case that a terminal end side
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corresponding to a portion 1n the side of the wiper shaft of

the wiper blade tends to be late 1n a wiping speed 1n comparison

with the leading end side, whereby a following property to the
wliper arm 1s deteriorated.

Then, 1t 1s proposed to support the terminal end side of
the wiper blade by a supporting member provided 1n the wiper

arm so as to increase the following property to the wiper arm,

for example, there is a structure described 1n Japanese Patent
National Publication of Translated Version 2001-501893. The
supporting member in this structure 1s fixed to the wiper arm,
and is structured such as to support the wiper blade 1n one side

or—

in the oscillating direction of the wiper arm. In this case,

in recent vears, the window surface tends to be formed 1n a curved
shape, and the wiper blade oscillates in a direction of the
window surface (a direction of moving close to or apart from
the window surface) around the pivot corresponding to a
supporting point with respect to the wiper arm. Accordingly,
in this wiper apparatus, the structure 1s made such that a
supporting concave portion constituting the supporting member
and formed in a concave groove shape is provided 1n one side

of the wiper arm, a support receiving body 1s integrally

provided in the side of the wiper blade, and the support

receiving body is slidably inward fitted into the supporting
concave portion, thereby allowing the wiper blade to oscillate
in the window surface direction.

In this case, the conventional suppcrting member

mentioned above is structured such that the support receiving
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body oscillates 1n the window surface direction within the
supporting concave portion, however, the supporting concave

portion and the support recelving body are in a surface-to-

surface contact state with each other. Accordingly, when the
wiper blade oscilllates 1in the window surface direction, the

support receliving body slides within the supporting concave

pcrtion in a surface—-to—-surface contact manner, a sliding
resistance 1s generated between the support receiving body and
the supporting concave portion, and there 1sa risk that a smooth
oscillation of the wiper blade 1s deteriorated, which 1s
problematic. Further, in thils wiper apparatus, since each of
the wiper arm fi1xing portion, the supporting concave portion
and the support receiving body i1s structured as one unit 1n a
connecting state, there are problems that the wiper apparatus
is deterliorated in design due to an exposure of the supporting
memper as well as a structure of the supporting memper becomes
complex and large sized. Thus, these are problems to be solved

by the present invention.

Disclosure of Invention

The present 1invention 1s made by taking the matters
mentioned above 1nto consideration and intending to solve the
problems. According to the present i1nvention, there 1s
provided a wiper apparatus in which a wiper blade mounted to

go—

a leading end portion of a wiper arm wilipes a window surface in

correspondence to a normal and reverse rotation of a wiper shaft

integrally mounted to a base end portion of the wliper arm,
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wherein a middle portion of the wiper blade 1s pivotably
supported by the leading end portion of the wiper armvia a pivot
substantially orthogonal to an arm length direction so as to
freely oscillate and a supporting member provided 1n the wiper
arm supports movably the portion of the wilper blade nearer to
the wiper shaft side than the middle portion of the wiper blade
in a window surface direction, sald supportlng member
comprising a supportling concave portion formed 1n the

supporting member so as to support the wiper blade and a

plurality of ribs elongated 1n the window surface direction

formed on an inner surface of the supporting concave portion
so as to be linear contact with the wiper blade.

In accordance with the structure mentioned above, since

the movement of the wiper blade with respect to the supporting
member 1is performed in a linear contact state, whereby a sliding

resistance 1s reduced, a smooth wiping operation can be

performed, and it 1s possible to increase a durability.
In this structure, the supporting member according to the

present invention can be structured such that an upper piece

portion constituting the supporting concave portion 1s fixed
to the wiper arm.

Further, in this structure, the wiper arm according TO
the present invention can be structured such that a base end

— N

portion of an arm plece in which the wiper blade 1s mounted to

a leading end portion thereof is fixed to a leading end portion

of an arm shank formed in a substantially C shape 1n a Cross

section in such a manner as to be inward fitted, and the
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supporting member 1s fixed to the base end portion of the arm

piecevia abolt screwed froman inside of the supporting concave

portion, and i1s fixed to the leading end portion of the arm shank
together with the arm piece. Accordingly, almost a whole of the
supporting memper 1ncluding the screwed portion by the bolt is
covered by thewiper arm, and 1t 1s possible Lo obtain a structure

excellent 1n design.

In this structure, the wiper apparatus can be structured
such that a positioning means for fitting the arm piece in a
positioning manner 1s formed 1in an assembling portion of the
supporting member with the arm piece according to the present
invention. In this manner, 1t 1is possible to i1mprove an
assembling accuracy of the supporting member.

Furthermore, in thilis structure, the positioning means
according to the present invention can be constituted by a pair
of protruding pileces faced to an arm length direction of the
wiper arm and a protruding plece orthogonal to the arm length

direction and against which a base end edge of the arm plece

is struck, and 1s used also as anti-vibration means for
preventing a stabilizer from vibrating with respect to the arm
piece. In this way, the structure can be made such as to be
provided with both functlons of positioning and vibration

preventing. Accordingly, 1t 1s possible to intend to use the

member commonly.
Moreover, in this structure, the supporting member
according to the present i1nvention can be structured such as

to support a blade lever constituting the wiper blade, and a

| g



CA 02472914 2004-07-08

support receiving body 1nward fitted to the supporting concave

portion of the supporting member 1s provided in a supporting

portion of the blade lever 1n a come-off preventing manner.

In addition, in this structure, the supporting portion
of the blade lever by the supporting member according to the
present invention 1s disposed near a plvot portion pivoting a
first lever connected to the wiper arm and a second lever, and
at least one rib in the supporting concave portion 1s structured

such as to oppose to a pin fastened to the pivot portion.

In this structure, a through hole allowing both end
portions of a pin pivoting the first lever and the second lever
to protrude and to expose to the outside 1s opened 1in the support
receiving body according to the present 1nvention.

Further, in this structure, the support receiving body

according to the present inventlion can be structured such that

the support receiving body 1is open on the window surface side
to be formed in a substantially C cross sectional shape, and
the support receiving body is provided with a fitting and
attaching portion fitting to the pivot portion pivoting the
first lever and the second lever, and an extension portion
extended from the fitting and attaching portion so as to be
interfered with the second lever and regulating a movement of
the second lever in a wiping direction. In this way, 1t 1is

possible to increase a following property of the wiper blade

with respect to the wiper arm via the stabilizer in a stable

state with no pilay.

Furthermore, in this structure, the fitting and attaching
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portion of the support receiving body according to the present
invention 1s formed thinner than the extension portion, and the
structure can pbe made such that the fitting to the first lever
1S achleved by an elastic deformation of the fitting and

attaching portion. This makes 1t possible to simply and easily

perform the mounting operation of the support receiving body.

Moreover, 1n this structure, the structure can be made

such that a first step portion engaging with the first lever

y

in the window surface direction so as to achieve a come—of;

prevention and a second step portion engaging wilith the first

i
s
b

lever 1n the lever length direction so as to achieve a come-of:

prevention are formed 1n the fitting and attaching portion of
the support receiving body according to the present invention.

In this manner, 1t 1s possible to fix the support receiving body

to the wiper blade 1n a come-off preventing manner.

In addition, 1n this structure, the second step portion

according to the present i1nvention can be formed so as to be

positioned at both end portions of the first step portion 1in

the lever length direction.

Further, 1n this structure, at least one second step

portion according to the present 1nvention can be continuously

formed 1n the first step portion.

Brief Description of Drawlngs

FIG. 1 1s a front elevational view of a wiper apparatus;

FIG. 2A 1s a front elevational view of a part of a wiper

AYM ;
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FIG. 2B 1is a side elevational view of FIG. 2A;

FIG. 3A is a slde elevational view oOf a wiper blade;

FIG. 3B 1s a cross sectional view alonga line X-X 1n FIG.

3A:
FIG. 4A 1s a front elevational view of a stabilizer;
FIG. 4B 1s a side elevational view of the stabilizer;
FIG. 4C 1is a cross sectional view along a line X-X 1n FIG.
4A;

FIG. 5 is a cross sectilonal view of a stabilizer mounting
portion in the wiliper arm;
FIG. 6A 1is a cross sectlonal view whilich describes a

stabilizer mounting state of the wiper arm;

FIG. 6B 1is a partly cross sectional view which describes
a relation between the stabillizer and the wiper blade;

FIG. 7A is a perspective view of the stabilizer;

FIG. 7B is an exploded perspective view whlich shows an
assembling state of the stabilizer into the arm pilece;

FIG. 8A is a side elevational view of a support receiving

pody ;

FIG. 8B is a plan view of the support receiving body;

FIG. 8C is a bottom elevational view o0f the support

recelving body;

FIG. 8D 1s a cross sectional view along a line X-X 1n FIG.
A :
FIG. 9A is a front elevational view of the support

recelving body;

FIG. SB i1is a side elevation cross sectional view of the
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support receiving body;

FIG. 9C 1is a cross sectional view along a line X-X 1n FIG.

9B ;

FIG. 10 1s a side elevational view which describes a
fitting state between a first lever terminal end portion and
the support receiving body;

FIG. 1l1A is a front elevational view of a second
embhodiment which describes amounting state between an arm plece

and a stabilizer;

FIG. 11B 18 a side elevation cross sectional viliew of the

second embodiment which describes the mounting state of the arm

plece and the stabilizer;

FIG. 11C is a front elevational view of a third embodiment
which describes a mounting state of an arm plece and a
stabilizer; and

FIG. 11D is a side elevation cross sectional view of the
third embodiment which describes the mounting state of the arm

piece and the stabilizer.

Best Mode for Carrying Out the Invention

A description will be given next of an embodiment

according to the present invention with reference to FIGS. 1

to 10.

In the drawings, reference numeral 1 denotes a wiper arm

pr—

of a wiper apparatus. A base end portion of the wiper arm 1

is integrally fastened to a pivot shaft (a wiper shaft) 2

rotatably supported to a vehicle main body. Further, the wiper
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arm 1 reciprocally and reversely oscillates on the basis of
normal and reverse rotation of the pivot shaft 2, whereby a wiper
blade 3 mounted to a leading end portion of the wiper arm 1
performs awiping operation of a window surface. This structure
1s the same as the conventional structure.

The wiper arm 1 comprises: an arm support 4 a base end
portion of which 1s integrally mounted to the pivot shaft 2;
an arm shank 5 a base end portion of which 1s supported to a
leading end portion of the arm support 4 via a pin 4a supported
1n orthogonal to an arm length directlion, the arm shank 5 being
cennected so as to freely swing in a direction moving close to
or apart from the window surface (a window surface direction) ;
and an arm piece 6 a base end portion of which 1s integrally
connected to the leading end portion of the arm shank 5 so as
to be covered by the leading end portion of the arm shank 5.
Further, a supporting portion 6a which 1s bent in a U shape 1s
formed in the leading end portion of the arm piece 6, and the

structure is made such that the wiliper blade 3 i1s connected and

supported to the supporting portion 6a. In addition, the wiper
arm 1 1s structured such that an spring member 7 1s provided
between the'leading end portion of the arm support 4 and the
base end side of the arm shank 5 via a hook 7a, and that the
supporting portion 6a in the leading end side of the arm piece
6 1is urged toward a window surface side.

On the other hand, the wiper blade 3 1s formed 1n a long
shape, and is constituted by a blade rubber 8 made of rubber,

and a blade lever 9 supporting the blade rubber 8. The blade

10
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lever 9 is provided for supporting a plurality of portions in
a longitudinal direction of the blade rubber 8. In this

structure, a first lever 10 constituting the blade lever 9 1is
provided with a pin 10a 1n a middle portion in a longitudinal
direction, and a clip 10b for connecting to the wiper arm 1 1s
swingably pivoted to the pin 10a. Further, middle portions 1in
a longitudinal direction of second levers 1l are swingably

pivoted to both end portions 1l0c, 10d in a longitudinal

direction of the first lever 10 viapins 10e. In this structure,
1t 1is set such that a stabilizer 13 mentioned below 1s outward
fitted to a first lever terminal end portion 10d corresponding
to an end portion at the wiper shatt 2 side, among both end

portions of the first lever 10. Furthermore, middle portions

in a longitudinal direction of four third levers 12 are

swingably pivoted to both end portions of a pair of second levers
11 via pins lla, respectively. In thils structure, 1t 1is set

such that supporting pliece portions 12a integrally formed 1n

both end portions of the third levers 12 fixedly support upper
end portions disposed at eight portions 1n a longltudinal

direction of the blade rubber 8 (portions 1n a side moving part

from the window surface direction). The wiper blade 3
structured in the manner mentioned above 1s set such that

connection to the wiper arm 1 can be achieved by detachably

engaging the clip 10b of the first lever 10 constituting the

blade lever 9 with the arm piece supporting portion 6a.

The arm shank 5 is provided with an upper piece portion

5a opposing to the window surface and a pair of side piece

11
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portions 5b extending to the window surface side from both side
edge portions (si1de edge portions of the wiper arml ina swinging
direction) otf the upper piece portion 5a, and 1s formed in a

substantially C cross sectional shape. Further, the base end

portion of the arm piliece 6 1s fixed along an inner surface in
the side of the leading end of the arm shank upper piece portion
5a, and 1s structured to be covered with the upper plece portion

—

ba. A fixing portion of the arm piece 6 to the arm shank 5 is

set such as to oppose to the first lever terminal end portion

10d of the wiper blade 3, and that a stabillzer 13 mentioned

Delow (corresponding to the supporting member according to the
present 1nvention) 1s fixed to the first lever terminal end
portion 10d.

The stabilizer 13 1s provided with an upper piece portion

13a opposing to the window surface and a pailr of side piece

portions 13b extending to the window surface side from both side
edge portions of the upper plece portion l3a, and is formed as
a supporting concave portion having a substantially C cross
sectional shape. In addition, a protruding portion 13cC
protruding to an upper side from an outer peripheral edge

portion except the leading end side 1s 1ntegrally tormed 1n the

upper pliece portion 1l3a of the stabilizer 13, and a mounting
concave portion 13d 1s formed on an upper surface of the upper
piece portion 13a. The protruding piece l13c 1s set in a size
corresponding to a thickness of the arm piece 6, and the

structure is made such that an upper surface of the arm plece

6 and an upper end edge portion of the protruding piece 13c are

12
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substantially flush formed at a time of fitting the base end
portion of the arm plece 6 1nto the concave portion 13d.

At this time, 1n the stabillizer 13, the protruding piece
l3c positioned 1n a base end si1de of the mounting concave portion

13d functions as positioning means. The protruding piece 13c

formed 1n an orthogonal state to the arm length direction 1s

struck against the base end edge portion of the arm piece b6,
so that 1t 1s possible to position the stabilizer 13 in an arm
length direction with respect to the arm piece 6. Further, the
positioning in the oscillating direction is performed by a pair
of opposing protruding pieces 13c, and at the same time the
opposing protruding pleces 13c¢c function as oscillation

preventling means (rotation preventing means) of the stabilizer
wlth respect to the arm piece 6. In thls assembled state, 1t
is set such that the stabilizer 13 and the arm piece 6 are fixed

by screwing a bolt 14 inserted from the inside of the stabllilzer

13 into a through hole 13e of the stabililizer upper plece portion
13a and a through hole 6b of the base end portion of the arm
6. Note that reference numeral 13f denotes a collar provided
in the through hole 13e 1n the side of the stabilizer 13.

Then, the stabilizer 13 1s assembled 1n the wiper arm 1

by fixing the base end portion of the arm piece 6 having the
stabilizer 13 assembled therein described above, to the 1nner
surface of the leading end portion 1n the arm shank upper piece
portion 5a. A positioning protrudling portion 5c slightly

protruding is formed in an 1nner surface of the arm shank upper

piece portion 5a, and on the other hand, a bent portion 6c 1s

13
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formed in the base end portion of the arm pilece 6, and the arm
plece bent portion 6c¢ 1s fixed along the positioning protruding
portion 5c¢, so that the arm piece 6 can be positioned 1n the
arm length direction wlith respect to the arm shank.

At this time, & step portion 13g 1is formed on an outer

surface of the stabilizer side plece portion 13b, and 1t 1s set
such that the lower end edge (the leading end edge) of the arm
shank side plece portion 5b strikes an upper side surface of
the step portion 13g, thereby being supported to both side

pieces 13b of the stabilizer by both side pieces 5b of the arm

shank. In addition, 1t 1s set such that the stabilizer 13 can

be positioned in the window surface direction with respect to
the arm shank 5.
In this state, the stabilizer 13 1s mounted to the wiper

arm 1l in a state of being positioned in the arm length direction

and positioned 1n the window surface direction. Accordingly,
a positional relation 1s established so that the terminal end
side of the wiper blade 3 connected to the arm piece supporting
portion 6a, that is, the first lever terminal end portion 10d
opposes to the mounting position of the stabilizer 13, as
mentilioned above.

On the other hand, reference numeral 15 dencotes a support
receilving body interposed between the stabilizer 13 1n the side

of the wiper arm 1 and the wiper blade 3, and the support

receiving body 15 1s set to be previously fixed to the first
lever terminal end portion 10d.

The support receiving body 15 1s structured such that a

14
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fitting and attaching portion Pl fixed to a plvot portion

1

pivoting a first lever 10 and a second lever 1l 1n a come-of:

prevention manner, which corresponds to the first lever
terminal end potion 10d of the wiper blade 3, and an extension

portion P2 extending to a leading end side of the fitting and

attaching portion P1l, that is, to a side of the wilper shaft 2
and opposing to the second lever 11 are integrally formed, and
the support receiving body 15 is set to a size 1n which a whole

thereof is covered by the stabilizer 13 being outward fitted.

Further, the support receiving body 15 is formed 1n a

substantially C cross sectional shape by an upper plece portion

15a opposing to the window surface, and a pailr of side plece
portions 15b extending to the window surface direction from both

right and left side edges of the upper piece portion lba, and

is structured such that the side piece portion 13b of the

stabilizer 13 is outward fitted to an outer surface which 1s

flat plate shape in a pair of side plece portions

[

formed 1n a

15b.

Furthermore, the support receiving body 15 is fitted and

attached in an outward fitting state by elastically deforming
both side plece portions 15b 1n the corresponding portion to

the fitting and attaching portion Pl so as TO press 1nto the

fFirst lever terminal end portion 10d, thereby being fixed.
Hereat 6 through holes 15c¢ are provided in both side piece

portions 15b 1n the corresponding portion to the fitting and

attaching portion Pl of the support receiving body, and 1t 1s

set such that an end portion protruding to the outside of the

15
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pivotgpin]Ikzconstitutingtﬁuapivcm;portion<thjmefirst,lever

terminal end portion 10d and the second lever 11 1s loosely

fitted to the through hole 15c¢c. In this case, the support
receiving body 15 is set such that the outer surfaces of both
side piece portions 15b of the support receiving body are
substantially at the same positions as those of the both end
portions of the pivot pin 10e seen from the through holes 15c,
or at slightly retracted positions.

Moreover, an engagement hook (corresponding to a first step
;xnﬂjxnlaccording“UDtﬁmzpresent.invention)Il&d,uﬁnxﬁlengages

with the first lever terminal end portion 10d 1n the window

surface direction and which is used for preventing the first

lever terminal end portion 10d from coming off, is provided 1in

an inner surface of the lower end portion (the window surface

side portion) of each of the side plece portions 15b, which
correspondstﬁrUMeopposingpmnﬂjxnlintﬂmafittingawmiattaching
portionEﬂ.in,jjlthesnmgxnﬁ;receivingkxmhf15,jjlsuchaamanner
as to protrude toward the inside. Further, in the support
receiving body 15, a thick partition step portion

(corresponding to the second step portion according to the

.

present invention) 15e is formed in an lnward protrudling manner

hd

and in such a manner as to partition between the fitting and
attaching portion Pl and the extension portion P2, that is, 1n

the inner surfaces of both side piece portions 15b opposing to

the leading end surface of the first lever terminal end portion

10d at a time of being fitted and fixed to the first lever

terminal end portion 10d. In addition, a step portion

1o
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(corresponding to a second step portion according to the present

invention) 15f is formed in an inward protrudlng manner 1n each

of the opposing portions to the fitting and attaching portion
Pl of both side piece portions 15b in the support recelving body
so as to be positioned in the inner surface of the base end si1de
edge portion and be in a continuous state with the engagement
hook 15d. Accordingly, in the mounting state mentioned above

in which the support receiving body 15 is fitted and attached

to the first lever terminal end portion 10d, a window surface

side edge portion Bl in a rectangular pivot plece portion B
Formed in the first lever terminal end portion 10d and the

engagement hook 15d are in an engagement state in the window

surface direction. Further, both end edge portions BZ and B3
in the lever length direction, and the partition step portion
15e and the step portion 15f are respectively 1n an engagement
state in the lever length direction, whereby it 1s set such that
the come-off prevention in the window surface direction and the
lever length direction can be achieved and the positioning can

be achieved.

1

The partition step portion 15e is formed on the basis ot
5 difference in thickness between the fitting and attaching
portion Pl and the extension portion P2 whereby the fitting
and attaching portion Pl is formed so as to be thinner than the

extension portion P2. Accordingly, 1t 1s possible to simply

and easily perform the mounting operation Of fitting and
attaching the fitting and attaching portion P1 to the terminal

end portion of the first lever 10d.

17/
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Note that, reference numeral 15g denotes a through hole

opened 1in the upper plece portion 15a 1n the portion

corresponding to the extension portion PZ. The through hole

N

15g is formed for the purpose of preventing a bolt head l4a of
the bolt 14 inserted from the inside so as toc fasten the
stabilizer 13 to the arm piece 6 from being interfered with the

support receiving body 15 at a time when the window surface

wiping operation is performed by the wiper apparatus and the
stabilizer 13 oscillates in the window surface direction.

Further, the opposing distance between both side piece

portions 13b of the stabilizer 13 is set to a size which allows
the support receiving body 15 to slidably move in the window
surface direction, and the stabilizer 13 1s mounted 1n a state
of inward fitting the support receiving body 15 with a state

of holding both side piece portions 15b of the support recelving

body 15 between the inner surfaces of both side piece portions

13p. At this time, a plurality of (four 1in the case of the
present embodiment) ribs 13h, which are long in the wilndow
surface direction and protrude to the inside, are formed on the

inner surfaces of both side piece portions 13b of the stabilizer

in such a manner as to be in parallel with the arm length

direction. When the stabilizer 13 is outward fitted to the
support receiving body 15, leading end portions of these rips
13h are set to be elastically brought into contact with the flat
outer surfaces of both side piece portions 15b 1n the support
receiving body. In this mounting state, when the wiper arm 1

reciprocally oscillates, the terminal end portion of the wiper

18




CA 02472914 2004-07-08

blade 3 is brought under control in moving 1n an osclllating
direction by both side piece portions l3a of the stabilizer 13.
Additionally, with respect to an oscillation of the wiper blade
3 in the window surface direction with respect to the wiper arm
1, it is set such that the oscillation 1s smoothly performed
by allowing the leading end portions of the ribs 13h to slide

along the outer surfaces of both side pieces 15b 1in the support

receiving body. Accordingly, the oscillation of the wiper

blade 3 in the window surface direction 1s achieved by the llnear
slide of the leading end portions of the ribs 13h in both side
piece portions 13b of the stabilizer with respect to the flat
surface constituted by both side piece portions lob of the
support receiving body. Thereby it 1s set such that a sliding
resistance which occurs between the stabillizer 13 and the
support receiving body 15 is reduced, a movement regulation of

the wiper blade 3 in the wiping and oscillating direction 1is

not deteriorated, and a following characteristic wlth respect

Jr—

to the curved surface of the window surface 1is 1improved.

Moreover, a plurality of ribs 13h formed in the inner
surfaces of both side piece portions 13b of the stabilizer are

formed in a positional relation that the ribs are brought 1nto

contact with the outer surfaces of both side piece portions 1ob
of the support receiving body. A secondrib l3h from the leading
end side of the wiper arm 1 among the ribs 13h opposes the pln
10e seen from the through hole 15c¢ of the support recelving body

15, and is formed so as to slightly protrude from the other ribs

13h. Accordingly, as shown in FIG. 6B, even when the support

19
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recelving body 15 1is not provided 1n the wiper blade 3, the
stabilizer 13 1is set such that the second rib 13h 1s fitted and
attached to the pin 10e 1n the side of the wliper blade 3 1in a
contact state.

In the embodiment according to the present 1nvention
structured in the manner mentioned above, 1n the structure
obtained by connecting the wiper arm 1 to each of the arm support
4, the arm shank 5 and the arm pliece 6, the stabilizer 13 1s
provided in the connection portion between the arm shank oS

corresponding to the leading end portion of the wiper arm 1 and

the arm piece 6. Further, a plurality of ribs 13h are formed
on the inner surfaces of both side plece portions 13b of the
stabilizer provided for supporting the wiper blade 3 so as to
regulate the movement of the wiper blade 3, and the structure
is made such that the protruding end portion of the rib 13h and
the outer surface of the support receiving body 15 in the wiper

blade 3 are brought into contact with each other 1n a linear

contact manner. Accordingly, when the wiper blade 3 oscillates
in the window surface direction along the curved surface of the
window surface, the support receivingbody 15 of the oscillating

wiper blade 3 and the stabilizer 13 fixed to the wiper arm 1

slide in the linear contact state of the outer surfaces of both
side pieces 15b with the protruding end portions of the ribs
13h. Then, the wiper blade 3 is allowed to oscillate 1n the
window surface direction under the small sllding resistance

—
P—

while being effectively controlled by both side piece portions

13b of the stabilizer 13 in thewiping andoscillatingdirection.

20
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Therefore, the window surface wiplng operation performed by the
wiper blade 3 1s not deteriorated, and 1s smoothly performed,
so that improvement of a durability can be achieved and 1t 1s
possible to provide a wiper app.aratus naving a high performance
and a high qgquality.

Furthermore, 1n the structure where the present 1nvention

is applied, the stabililizer 13 is supported such that the upper

piece portion 13a and the upper side portions of both side plece
portions 13b for constructing the C cross sectional shape to
support the wiper blade 13 are outward fitted within the concave
portion constituted by the upper piece portion ba and both side

plece portions 5b of the arm shank 5. Therefore, substantially

a whole of the stabilizer 13 1s covered with the arm shank O
at a time of seeing from the outside of the window surface.
Further, since substantially a whole of the support receiving
body 15 in the side of the wiper blade 3 1s covered by the

stabilizer 13, the portion exposing to the outer portion 1s

-~

reduced in each of the members, and the structure excellent 1in

design can be achieved.
In addition, in this structure, since the stabilizer 13

is previously screwed and fixed to the base end portion of the

arm plece 6 via the bolt 14, and the screwed and fixed portion

is positioned at the portion along the inner surface of the upper

gy

piece portion 55a in the leading end portion of the arm shank

5 the screwed and fixed portion is covered with the arm shank

upper plece portion 5a. As a result, the screwed and fixed

portion and additionally the support receiving body 15 are not

21
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exposed to the rain or the like so as to 1mprove a rust proof

characteristic or the lilke, so that 1t 1s possible to 1ncrease

a durability.

In this structure, the stabilizer 13 1s mounted and fixed

to the base end portion of the arm plece 6 1n a state of fi1tting
the base end portion of the arm piece 6 to the concave portion

13d formed by the protruding piece 13c formed i1in the upper plece

portion 13a for the purpose of constltuting the positioning
means and the vibration preventing means. Accordingly, a palr
of protruding pieces 13c above both side plece portions 13b are
brought into contact with both side surfaces of the arm plece

6, whereby the stabilizer 13 is positioned and prevented from

oscillating in the wiping and oscillating direction. In

addition, the stabilizer 13 1is positioned 1n the arm length
direction by the protruding plece 13c orthogonal to the arm

length direction in the base end side, so that the mounting

accuracy of the stabilizer 13 1s improved, the stabilizer 13
has no play with respect to the wiper arm 1, and 1t 1s possible

to obtain a good following characteristic.

Further, when the arm pilece 6, to which the stabilizer
13 is mounted in the no play state mentioned above, 1s mounted

to the arm shank 5, the stabilizer 13 1is provided so as to be

fitted to the concave portion having the C cross sectional shape

in the arm shank 5, and both of the side piece portions 5b hold
the upper portion all around the longitudinal direction of the
stabilizer side pilece portion 13b. Accordingly, there 1s no

problem that the stabilizer 13 has a play with respect to the

22
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arm shank 5, and in the case that the oscillating load by the
wiper blade 3 is applied, the load can be borne by a whole of

the stabilizer in the longitudinal direction, thereby achieving

improvement of a durability.

In the structure to which the present 1nvention i1s applied,
the stabilizer 13 is provided in thewilper blade 3 via the support

receliving body 15, whereby the oscillation (sliding) of the

stabilizer 13 in the window surface direction 1s carried out

between the stabilizer and both side plece portions 15b of the

support receiving body. 1In this case, since the outer surface

g—

of each of the side piece portions 15b 1s formed in the flat

shape, 1t is possible to make a relative oscillation with

respect to the rib 13h of the stabilizer 13 smooth and small

in sliding resistance. Further, in this structure, the support
receiving body 15 is structured such that the extension portion
P2 is formed in the fitting and attaching portion Pl fitted and

attached to the first lever terminal end portion 10d, and the

extension portion P2 1is structured such as to regulate the
movement of the second lever 11 pivoted to the first lever 10

in the oscillating direction 1n such a manner as to oppose TO

the portion in the side of the wiper shaft 2 of the second lever

11 pivoted to the first lever 10. Therefore, the followlng
characteristic of the wiper blade 3 via the stabilizer 13 to

the wiper arm can be further increased.

In addition, since the support recelving body 15 1s

structured such that the fitting and attaching portion Pl formed

in athin shape is fitted and attached to the first lever terminal

23
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end portion 10d on the basis of the elastic deformation, the
mounting operation to the first lever 10d 1s simply and easily

performed.

Also, the support receiving body 15 1s formed different
in the outer shape between the fitting and attaching portion
Pl opposing to the side of the first lever 10 and the extension
portion P2 opposing to the side of the second lever 12, and
asymmetrical in the lever length direction. Theretore, 1t 1s
possible to reduce the trouble that the support receiving body
15 is mounted to the wiper blade 3 1in wrong direction, and
improvement of an assembling characterlstic can be achieved.

Further, 1n both side piece portions 15a of the support

receiving body 15, the engagement hook 15d engages with the

window surface side edge portion Bl of the rectangular pivot

piece portion B formed in the first lever terminal end portion

10d, and the partition step portion 15e and the step portion

15f respectively engage with both end edge portions B2 and B3
in the lever length direction, whereby the come-off prevention
is achieved in both directions comprising the window surface
direction and the arm length direction. As a result, the
support receiving body 15 is securely fixed to the first lever
terminal end portion 10d, and 1t 1s possible to avoid the trouble
such as the dropout or the like.
Note that it goes without saying that the present

invention is not limited to the embodiment mentioned above, and

the positioning means and the vibratlon preventing means

between the stabilizer and the wiper arm may be structured as

24
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follows.

That 1s, 1n a structure 1n accordance with a second

embodiment shown in FIGS. 11A and 11B, a through hole 1lba for
fixing a stabilizer 17 to a base end side 1s opened 1n a portion
corresponding to a stabilizer 17 mounting portion 1n an arm
piece 16, and another through hole (a second through hole) l6Db
is opened so as to be positioned in more leading end side than

the through hole 16a. On the other hand, a protruding portion

17b protruding toward an upper side from an upper surface ot
an upper piece portion 17a 1is integrally formed 1n the

stabilizer 17. Further, the structure 1s made such that a

positioning and an oscillation prevention of the stabilizer 17

with respect to the arm piece 16 are carried out by fitting the

protruding portion 17b into the arm piece second through hole

lob.

On the contrary, in a structure in accordance with a third

embodiment shown in FIGS. 11C and 11D, a through hole 18a for
fixing a stabilizer 19 to a base end side is opened in a portion
corresponding to a stabilizer 19 mounting portion 1n an arm
piece 18, and a protruding portion 18Db protruding downwardly
is formed so as to be positioned in more leading end side than

the through hole 18a. On the other hand, a through hole 19b

is opened in an upper plece portion 19a in the stabilizer 19,

whereby the structure is made such that a positioning and an

oscillation prevention of the stabilizer 19 with respect to the

arm plece 13 are carried out by fitting the protruding portion

18b at the arm piece 18 side into the through hole 19b at the

25
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stabilizer 19 side.

As mentioned above, the arm piece and the stabilizer can
construct the mutually positioning and oscillation preventing
means by forming the engagement portions which are engaged with
cach other 1n a state of being displaced with respect to the
screwlng portion for fixing the arm piece and the stabilizer,
and it is possible to make the following characteristic between
the wiper arm and the wiper blade more excellent by providing

The means.

Industrial Applicability

The present invention 1s useful in the field of the blade
supporting apparatus in the wiper apparatus which 1s equipped
in the vehicle such as the private car, the truck, the bus or
the like, i1n the case that the smooth wiplng operation can pe
performed and the durability is intended to be 1ncreased; 1n
the case that the design characteristic 1s 1ntended to Dbe
excellent; in the case that the 1t 1s intended to i1mprove the
assembling accuracy of the supporting member; 1n the case that
1t is intended to commonly use the members; 1n the case that
it is intended to 1ncrease the following characteristic of the
wiper blade via the stabilizer wlth respect to the wiper arm

in a stable state having no play; and the like.
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WHAT 1S CLAIMED 1I5:

1. A blade supporting apparatus 1n a wiper apparatus in
which a wiper blade mounted to a leading end portion of a wiper
arm wipes a window surface 1n correspondence tTo a normal and
reverse rotation of a wiper shaft integrally mounted to a base
end portion of the wiper arm, wherein a middle portion of the
wiper blade 1s pivotably supported by the leading end portion

of the wiper arm via a pivot substantially orthogonal to an arm

p—

length direction so as to freely oscillate and a supporting
member provided 1n the wiper arm supports movably the portion
of the wiper blade nearer to the wiper shaft side than the middle
portion of the wiper blade 1n a window surface direction, said

supporting member comprising a supporting concave portion

formed 1n the supporting memper so as to support the wiper blade

and a plurality of ribs elongated 1n the window surface
direction formed on an i1inner surface of the supporting concave
portion so as to be linear contact with the wiper blade.

2. A blade supporting apparatus 1n a wiper apparatus
according to claim 1, wherein an upper plece portion
constituting the supporting concave portion in the supporting
member 1s fixed to the wiliper arm.

3. A blade supporting apparatus 1n a wiper apparatus
according to claim 1 or 2, wherein the wiper arm 1s structured
such that a base end portion of an arm piece 1n which the wiper
blade 1s mounted to a leadling end portion thereof 1s fixed to

a leading end portion of an arm shank formed 1n a substantially
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C shape 1na cross section in such amanner as to be 1nward fitted,
and the supporting member 1s fixed to the base end portion of
the armpiece via a bolt screwed from an i1nside of the supporting

concave portion, and 1s fixed to the leading end portion of the

arm shank together with the arm piece.

4. A blade supporting apparatus 1n a wlper apparatus
according to claim 3, wherein positioning means for fitting the
arm plece 1n a positloning manner is formed 1in an assembling
portion of the supporting member with the arm piece.

5. A blade supportling apparatus 1in a wiper apparatus

according to claim 4, whereln the positioning means 1S

constituted by a pair of protruding pieces ftaced to an arm length
direction of the wiper arm and a protruding piece orthogonal
to the arm length direction and against which a base end edge
of the arm pilece 1s struck, and 1s used also as anti-vibration
means for preventing a stabilizer from vibrating with respect
to the arm piece.

6. A blade supporting apparatus 1n a wiper apparatus

according to any one of claims 1 to 5, wherein the supporting
member supports a blade lever constituting the wiper blade, and
a support receiving body 1nward fitted to the supporting concave

portion of the supporting member 1is provided 1n a supporting

portion of the blade lever in a come-off preventing manner.

7. A blade supporting apparatus 1n a wiper apparatus
according to claim 6, whereln the supporting portion of the
blade lever by the supporting member 1s disposed near a pivot

portion pivoting a first lever connected to the wiper arm and
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a second lever, and at least one rib 1in the supporting concave
portion opposes to a pin fastened to the pivot portion.

8. A blade supporting apparatus 1n a wiper apparatus
according to claim 6 or 7, wherein a through hole allowling both
end portions of a pin between the first lever and the second
lever to protrude and expose to the outside 1s opened in the
support receiving body.

9. A blade supporting apparatus 1n a wiper apparatus

—

according to any one of claims 6 to 8, wherein the support

recelving body 1s open on the window surface side to be formed
1n a substantially C cross sectional shape, and the support

recelving body 1s providedwith a fitting and attaching portion

fitting to the pivot portion pivoting the first lever and the

second lever, and an extension portion extended from the fitting

and attaching portion so as to be i1nterfered with the second

lever and regulating a movement of the second lever 1n a wiplng

direction.

10. A blade supporting apparatus 1n a wiper apparatus

accordling to any one of claims 6 to 9, wherein the fitting and

attaching portion of the support receiving body 1s formed
thinner than the extension portion, and the fitting to the first
lever is achieved by an elastic deformation of the fitting and

attaching portion.

11. A blade supporting apparatus 1n a wiper apparatus
according to any one of claims 6 to 10, wherein a first step
portion engaging with the first lever 1n the window surface

direction so as to achieve a come-off prevention and a second
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step portion engaging with the first lever 1n the lever length
direction so as to achieve a come~off prevention are formed in
the fitting and attachingportion of the support receiving body.

12. A blade supporting apparatus in a wiper apparatus

according toclaimll, wherein the second step portion is formed

so as to be positioned at both end portions of the first step

portion in the lever length direction.

13. A blade supporting apparatus 1n a wlper apparatus

according to claim 11 or 12, wherein at least one second step

portion 1s continuously formed 1in the first step portion.
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