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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a wiper appa-
ratus for making a wiper blade of a vehicle or the like
perform reciprocating wiping operation by normal and
reverse rotation of a motor, and in particular to a tech-
nique effectively applied to a wiper apparatus suitable
for control of a rise-up wiper of a direct drive system.

2. Related Art Statement

[0002] For example, among techniques studied by the
inventor, there exists a link-type rear wiper for a vehicle,
in which a rack-and-pinion mechanism or link mecha-
nism interlocked with a wiper blade is driven by using a
worm wheel interlocked with normal and reverse rota-
tion of a motor. This link-type is classified into an outside
link-type in which these mechanism are arranged out-
side the motor, and an inside link-type in which these
mechanism are arranged integrally with a reduction
gear. Further, there has been used a direct drive system
in which a relay plate is driven being interlocked with
rotation of a worm wheel, and a wiper blade is made to
perform reciprocating wiping operation according to rel-
ative position between this relay plate and contacts.
Such direct drive system is described in US-A-4 336
482. US-A-4 350 938 discloses a travel limit stop device,
for use in a wiper apparatus, in which the relay plate has
three different conductive material portions connected
to different voltages respectively that cooperate with
sliding contacts. This cooperation between the conduc-
tive material portions and the sliding contacts is used to
cause the motor to be baked at an end position.
[0003] Among these techniques, the direct drive sys-
tem has many advantages in making a wiper apparatus
smaller and lighter, and in installation in narrow space,
and, in particular, suitably used for a rear wiper etc. In
the rear wiper, there has been used a rise-up type in
which, when a wiper blade is stopped, it is further driven
from a turning position to a storing position so as not to
be obstruction for opening a rear glass hatch.
[0004] As a rise-up wiper of this direct drive system,
it is possible to consider a following technique. Namely,
in such structure that a worm wheel is rotated being in-
terlocked with rotation of a motor and a boss interlocked
with the rotation of the worm wheel makes a relay plate
rotate, a wiper blade performs reciprocating wiping op-
eration by normal and reverse rotation of the motor. In
that case, after detecting signal change from the relay
plate of the motor, a relay within a controller connected
to this relay plate is switched so that electric braking is
applied to the motor.
[0005] As a rise-up wiper of such a direct drive sys-
tem, may be referred to a technique described in Japa-

nese Un-examined Patent Laid-Open No. 3-67754, for
example. This technique may be briefly described as fol-
lows. Namely, there is provided a relay plate interlocked
with rotation of a motor which can normally and reverse-
ly rotate and the relay plate has switching positions of
storing, lower turning, and upper turning. Based on
these positions of storing, lower turning, and upper turn-
ing, rotational direction of the motor can be switched.
[0006] In such a rise-up wiper of the direct drive sys-
tem, there arise a delay of time between detection of the
switching position and starting of braking. Accordingly,
there exists such a problem that the turning position
tends to be changed owing to variation in load by glass
surface on which the wiper blade performs reciprocating
wiping operation.
[0007] Further, when the relay is switched based on
the change of the signal from the relay plate, noise may
be added to input signal at the turning positions. In that
case, the relay, which is operated based on this input
signal, is caused to chatter and the motor may continue
rotating in the normal direction so that the wiper blade
abuts against a pillar.
[0008] Further, in the technique described in the
above-described Japanese Un-examined Patent Laid-
Open No. 3-67754, the rotational direction of the motor
is switched directly based on a position of the relay plate.
Accordingly, there may arise such a problem that, when
a wiper switch is turned OFF immediately after being
turned ON, a contact contacting with the relay plate is
not switched, so that the wiper blade is stopped on the
spot.
[0009] Further, when the rotational direction of the
motor is switched, twice voltage as much as ordinary
one, i.e. power-supply voltage to grounding voltage and
the grounding voltage to the power-supply voltage, are
directly applied to the contact itself which contacts with
the relay plate. And the motor is switched at once from
the normal direction to the reverse direction of rotation,
and from reverse direction to the normal direction. Ac-
cordingly, unnecessarily large load may be applied to
the motor.
[0010] Thus, an object of the present invention is to
provide a wiper apparatus in which switching of contacts
and a motor does not cause unnecessary large load,
and electric braking is performed directly by relay plate
interlocked with driving of the motor, without using a pro-
cedure for relay switching. By this, it is possible to re-
move the delay until starting braking and to increase ac-
curacy of the turning positions, as well as to prevent mal-
function of the wiper blade.
[0011] The above-described and other objects and
new features of the present invention will be made ob-
vious from the following description and the attached
drawings.

SUMMARY OF THE INVENTION

[0012] Outlines of representative inventions out of
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ones disclosed herein will be briefly described as fol-
lows.
[0013] Namely, the present invention is applied to a
direct drive type wiper apparatus, in which normal and
reverse rotations of a motor cause reciprocating wiping
operation of a wiper blade. The wiper apparatus of the
present invention, comprises the features defined in
claim 1.
[0014] The features of claim 1 permit in particular to
provide a rise-up function to a normal-reverse rotating
direct drive type apparatus which can prevent the
above-described malfunction owing to noise.
[0015] Further, the wiper apparatus may comprise the
features defined in claim 2 to make rise-up distance of
the rise-up function variable.
[0016] Further, to hold ON state of the switching
means even if the wiper switch is turned OFF immedi-
ately after being turned ON, and, thus, to prevent incor-
rect stopping, the wiper apparatus may be provided with
the features defined in claim 3.
[0017] Further, to provide variation in an interlocking
relation between the relay plate-contacts and a boss
fixed to the worm wheel, the wiper apparatus may com-
prise the features defined in claim 4.
[0018] Further, to make it easy to cope with, for ex-
ample, conditional change in a relation between input
signals and output signals, by changing a program, the
wiper apparatus may be provided with the features de-
fined in claim 8.
[0019] The above-described and other objects, novel
feature of the present invention will become apparent
more fully from the description of the following specifi-
cation in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

Fig. 1 is a circuit diagram showing a main part of a
wiper apparatus as Embodiment 1 of the present
invention;
Fig. 2 is an explanatory view showing input and out-
put signals of a control circuit in the wiper apparatus
of Embodiment 1 of the present invention;
Fig. 3 is a timing chart showing intermittent opera-
tion of the wiper apparatus and explanatory views
showing states of a wiper blade, contacts, and a re-
lay plate for each timing, in Embodiment 1 of the
present invention;
Fig. 4 is a timing chart and explanatory views fol-
lowing Fig. 3, in Embodiment 1 of the present inven-
tion;
Fig. 5 is a timing chart and explanatory views fol-
lowing Fig. 4, in Embodiment 1 of the present inven-
tion;
Fig. 6 is a timing chart showing storing operation of
the wiper apparatus and explanatory views showing
states of the wiper blade, contacts, and relay plates

at each timing, in Embodiment 1 of the present in-
vention;
Fig. 7 is a timing chart and explanatory views fol-
lowing Fig. 6, in Embodiment 1 of the present inven-
tion;
Fig. 8 is a timing chart showing operation when a
wiper switch of the wiper apparatus is turned OFF
immediately after being turned ON, and explanatory
views showing states of the wiper blade, contacts,
and relay plate at each timing;
Fig. 9 is a timing chart and explanatory views fol-
lowing Fig. 8, in Embodiment 1 of the present inven-
tion;
Fig. 10 is a timing chart and explanatory views fol-
lowing Fig. 9, in Embodiment 1 of the present inven-
tion;
Fig. 11 is a circuit diagram showing a main part of
a wiper apparatus as Embodiment 2 of the present
invention;
Fig. 12 is a flowchart showing a control procedure
for micro computer used in the wiper apparatus of
Embodiment 2 of the present invention; and
Fig. 13 is a block diagram showing a main part of a
wiper apparatus as Embodiment 3 of the present
invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0021] Embodiments of the present invention will be
described in detail based on the drawings. Here, same
reference numerals refer to same components through-
out the drawings for explaining the embodiments, to
omit repeated explanations.

EMBODIMENT 1:

[0022] Fig. 1 is a circuit diagram showing a main part
of a wiper apparatus as Embodiment 1 of the present
invention. Fig. 2 is an explanatory view showing input
and output signals of a control circuit in the wiper appa-
ratus of the present Embodiment 1. And Figs. 3 - 10 are
timing charts showing various operations of the wiper
apparatus and explanatory views showing states of a
wiper blade, contacts, and a relay plate for each timing.
[0023] First, referring to Fig. 1, configuration of the
main part of the present Embodiment 1 will be de-
scribed.
[0024] The wiper apparatus of the present Embodi-
ment 1 is used in a rear wiper of the direct drive system
in which a wiper blade of a vehicle such as an automo-
bile performs reciprocating wiping operation by normal
and reverse rotation of a motor. This wiper apparatus
comprises a motor 1 rotating normally and reversely ac-
cording to switching of electric current direction, a worm
wheel 2 rotating being interlocked with the motor 1, a
relay plate 3 rotating being interlocked with the worm
wheel 2, four contacts S1 - S4 provided relatively in this
relay plate 3, and a control circuit 4 for switching current
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direction of motor 1 according to contacting state be-
tween the relay plate 3 and contacts S1 - S4.
[0025] The relay plate 3 is formed generally in a disk
shape made of insulating material, and its outer periph-
eral portion has a cut-out portion 3a to which a boss 2a
fixed to the worm wheel 2 is moved. The cut-out portion
3a is formed in an arc (of about 140 degrees) with a giv-
en width within a range of reciprocating wiping operation
of the wiper blade. This generally-disk-shaped relay
plate 3 is concentrically provided with two conductive
material portions 3b, 3c having respective given shapes.
The first conductive material portion 3b is electrically
connected to power-supply voltage and the second con-
ductive material portion 3c to grounding voltage.
[0026] The first and second conductive material por-
tions 3b, 3c are formed in respective given shapes, for
example, as shown in Fig. 1, each in combination of an
arc of a given width in an inner circumference and an
arc of a given width in an outer circumference, and the
arc portion in the inner circumference of the first con-
ductive material portion 3b and the arc portion in the out-
er circumference of the second material portion 3c are
related to each other in a range of about 20 degrees.
The first conductive material portion 3b is so formed that
a part of the arc portion (about 140 degrees) in the inner
circumference is connected with the arc portion (about
30 degrees) in the outer circumference. The second
conductive material portion 3c is so formed that the arc
portion (about 140 degrees) in the inner circumference
is connected with a part of the arc portion (about 60 de-
grees) in the outer circumference. Of course, shapes of
the first and second conductive material 3b, 3c are not
limited to these.
[0027] Four contacts S1 - S4 comprises conductive
contacts respectively. In particular, the first contact S1
is provided for rise-up, and the second contact S2 is for
changing between the normal and reverse rotations.
Each of the first and second contacts S1, S2 contacts,
at its one end, with the first conductive material portion
3b or the second conductive material portion 3c provid-
ed in the relay plate 3, and contacts, at the other end,
with the control circuit 4. One end of the third contact S3
always contacts with the first conductive material portion
3b, and the other end is connected with the power-sup-
ply voltage. One end of the fourth contact S4 always
contacts with the second conductive material portion 3c,
and the other end is connected with the grounding volt-
age.
[0028] In particular, the first contact S1 is provided for
rise-up, as a means for switching a wiping angle, being
arranged so as to enlarge the operating angle of the wip-
er blade to the storing position, depending on contacting
condition between the first and second conductive ma-
terial portions 3b, 3c of the relay plate 3 and the first and
second contacts S1, S2. Further, each of the first and
second conductive material portions 3b, 3c is provided,
integrally and at a given angle, with an extended con-
ductive material portion which extends in the circumfer-

ential direction passing an end portion for switching po-
larity.
[0029] The control circuit 4 comprises a wiper switch
SW, four AND gates AND1 - AND4, a NAND gate NAND,
an OR gate OR, two inverters IV1, IV2, two transistors
Q1, Q2, two relays RL1, RL2, three diodes D1 - D3, a
plurality of resistors R1 - R13, condenser C1 - C3, and
the like. The control circuit 4 receives, as its inputs, a
state signal of the wiper switch SW, position-detecting
signals for storing, lower turning, and upper turning re-
spectively, based on contacting conditions between the
relay plate 3 and the contacts S1, S2, and COM signal
of the relay RL1. Depending on these inputs, the control
circuit 4 switches current direction by the relays RL1,
RL2 as switching means so as to make the motor rotate
in the normal or reverse direction. Further, the control
circuit 4 can perform operation control such as electric
braking or stopping, by making a closed circuit. This
COM signal of the relay RL1 becomes a means for hold-
ing rotational direction of the motor.
[0030] One input terminal of the AND gate AND1 is
connected to the power-supply voltage through the re-
sistors R1, R2, and the condenser C1, as well as con-
nected to the wiper switch SW, so that the power-supply
voltage is applied to the AND gate AND1 and an ON/
OFF signal of the wiper switch SW is inputted to the AND
gate AND1. The other input terminal of the AND gate
AND1 is connected to the power-supply voltage through
the resistor R13, as well as to a common contact "c" of
the relay RL1 through the diode D3, so that COM signal
of the relay RL1 is inputted to that input terminal. An
output terminal of this AND gate AND1 is connected to
one input terminal of the OR gate OR.
[0031] One input terminal of the OR gate is connected
to one input terminal of the AND gate AND1 through the
inverter IV1, so that ON/OFF signal of the wiper switch
is inputted being inverted by the inverter IV1. To the oth-
er input terminal of the OR gate, is inputted the output
signal of the AND gate AND1. An output terminal of this
OR gate is connected to one input terminal of the AND
gate AND2.
[0032] To one input terminal of the AND gate AND2,
is inputted the output signal of the OR gate OR. The oth-
er input terminal of the AND gate AND2 is connected to
the second contact S2 through the inverter IV2, the re-
sistors R8 - R10, the condenser C3, and the diode D2,
so that the position-detecting signal from the second
contact S2 is inputted, being inverted by the inverter IV2.
An output terminal of this AND gate AND2 is connected
to a base of the transistor Q1 through the resistors R6,
R7, so as to perform base control of the transistor Q1.
To a collector of this transistor Q1, is connected the pow-
er-supply voltage via a coil of the relay RL1, so that the
coil of the relay RL1 is controlled to be in an excited state
or non-excited state. Based on the state of that coil, con-
nection between the common contact "c" and open con-
tacts a or b of the relay RL1 is switched. To the common
contact "c" of this relay RL1, is connected one terminal
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of the motor 1. Thus, by relative state of contact switch-
ing of this relay RL1 and below-described relay RL2,
current direction of the motor 1 is switched.
[0033] One input terminal of the AND gate AND3 is
connected to one input terminal of the AND gate AND1,
so that ON/OFF signal of the wiper switch SW is input-
ted. The other input terminal of the AND gate AND3 is
connected to the first contact S1 through the resistors
R3 - R5, the condenser C2, and the diode D1, so that
the position-detecting signal from the first contact S1 is
inputted. An output terminal of this AND gate AND3 is
connected to one input terminal of the AND gate AND4.
[0034] One input terminal of the NAND gate NAND is
connected to the second contact S2 through the resis-
tors R8 - R10, the condenser C3, the diode D2, so that
the position-detecting signal from the second contact S2
is inputted. The other input terminal of the NAND gate
is connected to the other input terminal of the AND gate
AND1, so that COM signal of the relay RL1 is inputted.
An output terminal of this NAND gate is connected to
the other input terminal of the AND gate AND4.
[0035] To one input terminal of the AND gate AND4,
is inputted output signal of the AND gate AND3, and to
other input terminal is inputted, the output signal of the
NAND gate NAND. An output terminal of this AND gate
AND4 is connected to a base of the transistor Q2
through the resistors R11, R12, so as to perform base
control of the transistor Q2. A collector of this transistor
Q2 is connected to the power-supply voltage through a
coil of the relay RL2, so as to control the coil of the relay
RL2 to be in an excited state or non-excited state. Based
on the state of that coil, connection between the com-
mon contact "c" and open contacts a or b of the relay
RL2 is switched. To the common contact "c" of this relay
RL2, is connected the other terminal of the motor 1.
Thus, by relative state of contact switching of this relay
RL2 and the above-described relay RL1, current direc-
tion of the motor 1 is switched.
[0036] The logic section of the control circuit 4 is not
limited to the above-described configuration comprising
the AND gates AND1 - AND4, the NAND gate NAND,
the OR gate OR, the inverters IV1, IV2. And, there can
be used any logical composition which gives such rela-
tion between input signals and output signals as shown
in Fig. 2. Thus, the present invention can be applied to
a control circuit having such other logical composition.
[0037] In thus-constructed control circuit 4 of the wip-
er apparatus, such voltage levels of input signals IN and
output signals OUT as shown in Fig. 2, for example, are
obtained. Namely, as input signals, a state signal of the
wiper switch SW, position-detecting signals based on
contacting conditions between the relay plate 3 and the
contacts S1, S2, and COM signal of the relay RL1 are
inputted. And, the relays RL1, RL2 are controlled by out-
put signals accompanying these input signals.
[0038] For example, in the case that the wiper switch
SW is ON and a voltage level is low "L", and both the
first and second contacts S1, S2 are in contact with the

second conductive material portion 3c of the relay plate
3 and the voltage level is "L", the relay RL1 is excited to
be ON and the relay RL2 is non-excited to be OFF,
whichever COM signal of the relay RL1 is "L" or "H" (a
high voltage level).
[0039] In the case that the wiper switch SW is ON and
the voltage level is "L", the first contact S1 is in contact
with the first conductive material portion 3b of the relay
plate 3 so that the voltage level is "H", and the second
contact S2 is in contact with the second conductive ma-
terial portion 3c so that the voltage level is "L", the relay
RL1 is excited to be ON and the relay RL2 is to be non-
excited to be OFF, whichever COM signal of the relay
RL1 is "L" or "H".
[0040] In the case that the wiper switch SW is ON and
the voltage level is "L", and both the first and second
contacts S1, S2 are in contact with the first conductive
material portion 3b of the relay plate 3 so that the voltage
stage is be "H", both the relays RL1, RL2 are non-excit-
ed to be OFF, whichever COM signal of the relay RL1
is "L" or "H".
[0041] In the case that the wiper switch SW is OFF
and the voltage level is "H", and both the first and second
contacts S1, S2 are in contact with the second conduc-
tive material portion 3c of the relay plate 3 so that the
voltage level is "L", then, when COM signal of the relay
RL1 is "L", both the relays RL1, RL2 are non-excited to
be OFF. On the other hand, when COM signal of the
relay RL1 is "H", the relay RL1 is excited to be ON and
the relay RL2 is non-excited to be OFF.
[0042] In the case that the relay RL1 is non-excited to
be OFF and the relay RL2 is excited to be ON, when the
first contact S1 is in contact with the second conductive
material portion 3c of the relay plate 3 so that the voltage
level is "L", then a current-carrying circuit of the motor
1 becomes a closed circuit and electric braking is oper-
ated so that the motor 1 becomes in a stopped state. In
that case, the condenser C2 starts discharging through
the resistor R5. When it is confirmed that, on the side of
the resistor R5, an input voltage level of the AND gate
AND3 becomes "L", then, the coil of the relay RL2 be-
comes non-excited, and the relay RL2 is turned OFF.
[0043] In the case that the wiper switch SW is OFF
and the voltage level is "H", the first contact S1 is in con-
tact with the first conductive material portion 3b of the
relay plate 3 so that the voltage level is "H", and the sec-
ond contact S2 is in contact with the second conductive
material portion 3c so that the voltage level is "L", then,
when COM signal of the relay RL1 is "L", the relay RL1
is non-excited to be OFF and the relay RL2 is excited to
be ON. On the other hand, when COM signal of the relay
RL1 is "H", the relay RL1 is excited to be ON and the
relay RL2 is non-excited to be OFF, reversely to the
former case.
[0044] In the case that the wiper switch SW is OFF
and the voltage level is "H", and both the first and second
contacts S1, S2 are in contact with the first conductive
material portion 3b of the relay plate 3 so that the voltage
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level is "H", then, when COM signal of the relay RL1 is
"L", the relay RL1 is non-excited to be OFF and the relay
RL2 is excited to be ON. On the other hand, when COM
signal of the relay RL1 is "H", both the relay RL1, RL2
are non-excited to be OFF.
[0045] In the relation of Fig. 2 between input signals
IN and output signals OUT, there does not exist a state
that the wiper switch SW is "L" or "H", the first contact
S1 is "L", and the second contact S2 is "H", as contacting
condition between the first and second contacts S1, S2
and the first and second conductive material portions
3b, 3c. This depends on the shapes of the first and sec-
ond conductive material portions 3b, 3c provided in the
relay plate 3, and those shapes are characteristic of the
present embodiment.
[0046] Next, as to the operation of the present Em-
bodiment 1, there will be described, successively, inter-
mittent operation of the wiper blade when the wiper
switch SW is turned ON, storing operation of the wiper
blade when the wiper switch SW is turned OFF, and op-
eration of the wiper blade when the wiper switch is
turned OFF immediately after being turned ON.
[0047] First, there will be described timing T1 - T7 of
the intermittent operation of the wiper blade when the
wiper switch is turned ON as a basic operation, referring
to Figs. 3 - 5.

T1: In this initial condition at the operation of the
wiper blade, the wiper switch SW is OFF, and both
the first and second contacts S1, S2 are in contact
with the second conductive material portion 3c to
be "L".
Accordingly, to the logic section of the control circuit
4, are inputted signal "H" from the wiper switch SW
in OFF state and signals "L"s from the first and sec-
ond contacts S1, S2, and the output signal of the
logic section becomes "L". By this, both the coils of
the relays RL1, RL2 are non-excited, and the relays
RL1 and RL2 remain OFF and the common contact
"c" is connected to the closed contact "b".

In that case, the control circuit 4 for the motor
1 constitutes a closed circuit which connects the
grounding voltage to the grounding voltage through
the closed contact "b" of the RL1, the common con-
tact "c" of the RL1, one terminal of the motor 1, the
other terminal of the motor 1, the common contact
"c" of the RL2, the closed contact "b" of the RL2,
the second contact S2, the second conductive ma-
terial portion 3c, and the fourth contact S4. Thus,
electric braking acts on the motor 1 and the motor
1 is in a stopped state. At that time, the wiper blade
interlocked with the motor 1 is stopped in the storing
position.
T2: When the wiper switch SW is turned ON while
the wiper blade is in this storing position, signal "L"
by turning ON of the wiper switch SW, and signals
"L"s from the first and second contacts S1, S2 are
inputted into the logic section of the control circuit

4. Although the output signal of the AND gate AND4
remains "L", the output signal of the AND gate
AND2 is changed from "L" to "H". By this, only the
coil of the relay RL1 is excited, the relay RL1 be-
comes ON, and the connection of the common con-
tact "c" is switched to the open contact "a".

At that time, in the control circuit 4 for the motor
1, the power-supply voltage is connected to the
grounding voltage through the open contact "a" of
RL1, the common contact "c" of RL1, one terminal
of the motor 1, the other terminal of the motor 1, the
common contact "c" of RL2, the closed contact "b"
of RL2, the second contact S2, the second conduc-
tive material portion 3c, and the fourth contact S4,.
Thus, the current flows in the direction of the normal
rotation, and the motor 1 rotates in the normal di-
rection. In that case, the wiper blade performs wip-
ing operation from the storing position toward the
upper turning position, passing the lower turning po-
sition.
T3: Further, in this wiping operation of the wiper
blade toward the upper turning position, when the
rotation of the motor 1 is continued in the normal
direction, the boss 2a fixed to the worm wheel 2
moves exceeding the range of the cut-out portion
3a so as to rotate the relay plate 3. Accordingly, con-
nection of the first contact S1 is switched from the
second conductive material portion 3c to the first
conductive material portion 3b, and the first contact
S1 is changed from "L" to "H".

At that time, while signal "L" from the wiper
switch SW in ON state, and signal "H" from the
switched first contact S1 are inputted into the logic
section of the control circuit 4, the output signal of
the AND gate AND4 remains "L". Accordingly, the
coil of the relay RL2 becomes non-excited, and the
relay RL2 holds the OFF state. Thus, rotation of the
motor 1 is not affected, and the motor 1 holds the
rotating state to continue rotating in the normal di-
rection. In that case, the wiper blade continues the
wiping operation toward the upper turning position.
T4: When the wiping operation of the wiper blade
is continued toward the upper turning position, the
relay plate 3 is further rotated being driven by the
boss 2a fixed to the worm wheel 2, and the wiper
blade arrives at the upper turning position. In that
case, the connection of the second contact S2 is
switched from the second conductive material por-
tion 3c to the first conductive material portion 3b,
and the second contact S2 is changed from "L" to
"H".

In that case, the control circuit 4 for the motor
1 constitutes a closed circuit which connects the
power-supply voltage to the power-supply voltage
through the open contact "a" of RL1, the common
contact "c" of RL1, one terminal of the motor 1, the
other terminal of the motor 1, the common contact
"c" of RL2, the open contact "b" of RL2, the second
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contact S2, the first conductive material plate 3b,
and the third contact S3. Thus, electric braking acts
on the motor 1, and the motor 1 is in a stopped state.
At that time, the wiper blade interlocked with the mo-
tor 1 is stopped at the upper turning position.

Stopping time at this upper turning position, i.
e. time period "a" from the switching of the second
contact S2 to "H" to switching of the relay RL1 to
OFF, is set by a turnover timer 1. Only for this time
period "a", the control circuit 4 for the motor 1 con-
stitutes the closed circuit, and, when the normal ro-
tation is switched to the reverse rotation, the motor
1 is in the stopped state under the action of the elec-
tric braking. This time period "a" by the turnover tim-
er 1 is set with input of the signal of the second con-
tact S2.
T5: Successively, after the time period "a" of the
stopped state of the motor 1, signal "L" by the wiper
switch SW in ON state, and signal "H" by the
switched second contact S2 are inputted to the logic
section of the control circuit 4. As a result, the output
signal of the AND gate AND2 is changed from "H"
to "L", so that the coil of the relay RL1 becomes non-
excited and the relay RL1 is switched to OFF.

At that time, the control circuit 4 for the motor 1
connects the power-supply voltage to the grounding
voltage through the third contact S3, the first con-
ductive material portion 3b, the second contact S2,
the closed contact "b" of RL2, the common contact
"c" of RL2, one terminal of the motor 1, the other
terminal of the motor 1, the common contact "c" of
RL1, and the closed contact "b" of RL1. Accordingly,
current flows in the direction of the reverse rotation,
and the motor 1 rotates in the reverse direction. In
that case, the wiper blade is turned from the upper
turning position to perform wiping operation toward
the lower turning position.
T6: When the wiping operation of the wiper blade
is continued toward the lower turning position, the
relay plate 3 is rotated in the reverse direction being
driven by the boss 2a fixed to the worm wheel 2,
and the wiper blade arrives at the lower turning po-
sition. In that case, the connection of the second
contact S2 is switched from the first conductive ma-
terial portion 3b to the second conductive material
portion 3c, and the second contact S2 is changed
from "H" to "L".

At that time, the control circuit 4 for the motor 1
constitutes a closed circuit which connects the
grounding voltage to the grounding contact through
the fourth contact S4, the second conductive mate-
rial portion 3c, the second contact S2, the closed
contact "b" of RL2, the common contact "c" of RL2,
one terminal of the motor 1, the other terminal of the
motor 1, the common contact "c" of RL1, and the
closed contact "b" of RL1. As a result, the motor 1
becomes in a stopped state under the action of elec-
tric braking. In that case, the wiper blade interlocked

with the motor 1 is stopped at the lower turning po-
sition.

Stopping time at this lower turning position, i.e.
intermittent time period "A" from the switching of the
second contact S2 to "L" to switching of the relay
RL1 to ON, is set by a turnover timer 2. Only in this
intermittent time period "A", the control circuit 4 of
the motor 1 constitutes a closed circuit. Thus, when
the reverse rotation is switched to the normal rota-
tion, electric braking acts on the motor 1 to bring it
to a stopped state. This intermittent time period "A"
is set in the turnover timer 2 by inputting the signal
of the second contact S2.
T7: Then, when the intermittent time period "A" of
the stopped state of the motor 1 has passed, signal
"L" caused by ON operation of the wiper switch and
signal "L" from the switched second contact S2 are
inputted into the logic section of the control circuit
4. Then, the output signal of the AND gate AND2 is
changed from "L" to "H", and the coil of the relay
RL1 is put in an excited state so as to switch the
relay RL1 to ON.

At that time, the control circuit 4 of the motor 1
connects the power-supply voltage to the grounding
voltage through the open contact "a" of RL1, the
common contact "c" of RL1, one terminal of the mo-
tor 1, the other terminal of the motor 1, the common
contact "c" of RL2, the closed contact "b" of RL2,
the second contact S2, the second conductive ma-
terial portion 3c, the fourth contact S4. Accordingly,
current flows in the direction of the normal rotation,
and the motor 1 rotates in the normal direction. In
that case, the wiper blade performs wiping opera-
tion from the lower turning position toward the upper
turning position.

[0048] As described above, after the rotational direc-
tion of the motor 1 is switched by turning the wiper switch
SW to ON at the timing T1, the wiping operation is per-
formed from the storing position of the wiper blade to
the upper turning position, in accordance with the tim-
ings T1 - T3, and then the wiping operation is performed
from the upper turning position to the lower turning po-
sition in accordance with the timings T4 - T6. On and
after the timing T7, these operations are repeated so
that the wiping operation between the lower turning po-
sition and the upper turning position is performed as the
intermittent operation.
[0049] In this intermittent operation of the wiper blade,
the turnover timer 2 sets the intermittent time period "A"
at the lower turning position longer than the time period
"a" at the upper turning position. This intermittent time
period "A" sets length of the stopped state in the inter-
mittent operation. Thus, in the case that this intermittent
time period "A" at the lower turning position is set to be
equal to the time period "a" at the upper turning position,
the intermittent operation can be switched to continuous
operation, and reciprocating wiping operation between
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the lower turning position and the upper turning position
can be performed.
[0050] In particular, at the upper turning position and
the lower turning position in this intermittent operation,
electric braking can be directly applied to the motor 1
depending on the contacting condition between the re-
lay plate 3 and the first and second contact S1, S2. Thus,
there is no effect of malfunction of the relays RL1, RL2
owing, for example, to noise carried by turnover signal.
Further, switching from the normal rotation to the re-
verse rotation and vice versa can be performed via a
stopped state by electric braking.
[0051] Next, referring to Figs. 6 and 7, will be de-
scribed timing T11 - T16 of the storing operation of the
wiper blade when the wiper switch is turned OFF as a
basic operation.

T11: For example, in the course of the above-de-
scribed timing T2 of the intermittent operation, i.e.
in the course of rotation in the normal direction of
the motor 1 in wiping operation of the wiper blade
from the lower turning position to the upper turning
position, the wiper switch SW is turned OFF for stor-
ing the wiper blade, the timing T2 being caused by
the state that the wiper switch SW is ON, the first
contact S1 is "H", the second contact S2 is "L", the
relay RL1 is ON, and the relay RL2 is OFF.

In that case, while signal "H" by OFF state of
the wiper switch SW and signal "H" from the first
contact S1 are inputted into the logic section of the
control circuit 4, the output signal of the AND gate
AND4 remains "L". Accordingly, the coil of the relay
RL2 becomes non-excited, and the relay RL2 holds
the OFF state. This does not affect the rotation, and
the motor 1 holds the rotating state to continue ro-
tating in the normal direction. In that case, the wiper
blade continues the wiping operation toward the up-
per turning position.
T12: When the wiping operation of the wiper blade
is continued toward the upper turning position, the
relay plate 3 is rotated being driven by the boss 2a
fixed to the worm wheel 2, and the wiper blade ar-
rives at the upper turning position. In that case, the
connection of the second contact S2 is switched
from the second conductive material portion 3c to
the first conductive material portion 3b, and the sec-
ond contact S2 is changed from "L" to "H".

At that time, the control circuit 4 for the motor 1
constitutes a closed circuit which connects the pow-
er-supply voltage to the power-supply voltage
through the open contact "a" of RL1, the common
contact "c" of RL1, one terminal of the motor 1, the
other terminal of the motor 1, the common contact
"c" of RL2, the open contact "a" of RL2, the first con-
tact S1, the first conductive material portion 3b, and
the third contact S3. Thus, the motor 1 becomes in
a stopped state, under the action of electric braking.
In that case, the wiper blade interlocked with the

motor 1 is stopped at the upper turning position.
In this stopped state at the upper turning posi-

tion, in the case of the storing operation, the coil of
the relay RL2 is excited by a leading edge of tran-
sition from "L" to "H" of the second contact S2 (turn-
over timer 1), and the relay RL2 is switched to ON.
This switching of the relay RL2 to ON can be per-
formed by COM signal of the relay RL1. In that case,
the timing is as shown in Fig. 6 indicated by the one
dot chain line.
T13: Successively, after the time period of the
stopped state of the motor 1, signal "L" by the wiper
switch SW in OFF state, and signal "H" from the
switched second contact S2 are inputted into the
logic section of the control circuit 4. The output sig-
nal of the AND gate AND 2 is changed from "H" to
"L", the coil of the relay RL1 is non-excited, and the
relay RL1 is switched to OFF.

At that time, the control circuit 4 for the motor 1
connects the power-supply voltage to the grounding
voltage through the third contact S3, the first con-
ductive material portion 3b, the first contact S1, the
open contact "a" of RL2, the common contact "c" of
RL2, one terminal of the motor 1, the other terminal
of the motor 1, the common contact "c" of RL1, and
the closed contact "b". Accordingly, current flows in
the direction of the reverse rotation, and the motor
1 rotates in the reverse direction. In that case, the
wiper blade is turned from the upper turning position
and performs wiping operation toward the lower
turning position.
T14: When the wiping operation of the wiper blade
is continued toward the lower turning position, the
relay plate 3 is rotated in the reverse direction, being
driven by the boss 2a fixed to the worm wheel 2.
When the wiper blade passes the lower turning po-
sition, the connection of the second contact S2 is
switched from the first conductive material portion
3b to the second conductive material portion 3c,
and the second contact S2 is changed from "H" to
"L".

At that time, while signal "H" by the wiper switch
SW in OFF state and signal "L" from the switched
second contact S2 are inputted into the logic section
of the control circuit 4, the output signal of the AND
gate AND2 remains "L". Accordingly, the coil of the
relay RL1 becomes non-excited, and the relay RL1
holds the OFF state. Since this does not affects the
rotation, the motor 1 holds the rotating state to con-
tinue in the reverse direction. In that case, the wiper
blade continues the wiping operation from the lower
turning position toward the storing position.
T15: When the wiping operation of the wiper blade
is continued toward the storing position, the relay
plate 3 is rotated further in the reverse direction, be-
ing driven by the boss 2a fixed to the worm wheel
2. When the wiper blade arrives at the storing posi-
tion, the connection of the first contact S1 is
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switched from the first conductive material portion
3b to the second conductive material portion 3c,
and the first contact S1 is changed from "H" to "L".

At that time, the control circuit 4 for the motor 1
constitutes a closed circuit which connects the
grounding voltage to the grounding voltage through
the fourth contact S4, the second conductive mate-
rial portion 3c, the first contact S1, the open contact
"a" of the relay RL2, the common contact "c" of the
relay RL2, one terminal of the motor 1, the other
terminal of the motor 1, the common contact "c" of
the relay RL1, and the closed contact "b" of the relay
RL1. Thus, the motor 1 becomes in a stopped state
under the action of electric braking. In that case, the
wiper blade interlocked with the motor 1 is stopped
at the storing position.
T16: Finally, the coil of the relay RL2 becomes non-
excited, and the relay RL2 is switched to OFF. The
control circuit 4 for the motor 1 constitutes a closed
circuit which connects the grounding voltage to the
grounding voltage through the fourth contact S4,
the second conductive material portion 3c, the sec-
ond contact S2, the closed contact "b" of the relay
RL2, the common contact "c" of the relay RL2, one
terminal of the motor 1, the other terminal of the mo-
tor 1, the common contact "c" of the relay RL1, and
the closed contact "b" of the relay RL1. This com-
pletes the storing operation of the wiper blade by
turning OFF of the wiper switch SW.

[0052] Next, referring to Figs. 8 - 10, there will be de-
scribed timing T21 - T29 of the operation of the wiper
blade when the wiper switch SW is turned OFF imme-
diately after being turned ON. This operation can be
considered as a combination of the above-described in-
termittent operation and storing operation, and, accord-
ingly, detailed description will be omitted.

T21: This timing is same as the above-described
timing T1 in the intermittent operation. Namely, the
wiper switch SW is OFF, the first contact S1 is "L",
the second contact S2 is "L", the relay RL1 is OFF,
and the relay RL2 is OFF, and thereby, the control
circuit 4 for the motor 1 constitutes the closed cir-
cuit. At that time, motor 1 is in a stopped state under
electric braking. And, in that case, the wiper blade
interlocked with the motor 1 is stopped at the storing
position.
T22: This timing is same as the above-described
timing T2 in the intermittent operation. Namely,
when the wiper switch SW is turned ON while the
wiper blade is in the storing position, the output sig-
nal of the AND gate AND2 of the control circuit 4 is
changed from "L" to "H". At that time, only the coil
of the relay RL1 is excited, and the relay RL1 is
switched to ON. By this, in the control circuit 4 for
the motor 1, current flows in the direction of the nor-
mal rotation. In that case, the wiper blade performs

wiping operation from the storing position toward
the upper turning position, passing the lower turning
position.
T23: This timing is same as the above-described
timing T11. Namely, when the wiper switch SW is
turned OFF immediately after being turned ON,
then, although signal "H" by the wiper switch SW in
OFF state is inputted into the logic section of the
control circuit 4, the output signal of the AND gate
AND4 remains "L", so that the relay RL2 holds the
OFF state. Accordingly, the motor 1 holds the rotat-
ing state, and continues to rotate in the normal di-
rection. In that case, the wiper blade continues the
wiping operation toward the upper turning position.
T24: When the wiping operation of the wiper blade
continues in T23 toward the upper turning position
and the normal rotation of the motor 1 continues,
the relay plate 3 is rotated, and the first contact S1
is changed from "L" to "H". In that case, although
"H" signal of the changed first contact S1 is inputted
into the logic section of the control circuit 4, the out-
put signal of the AND gate AND4 remains "L". Ac-
cordingly, the coil of the relay RL2 holds OFF. Then,
the motor 1 holds the rotating state to continue ro-
tating in the normal direction, and the wiper blade
continues the wiping operation until the upper turn-
ing position.
T25 - T29: These are same as the timing T12 - T16,
and detailed description is omitted here.

[0053] As described above, even if the wiper switch
SW is turned OFF immediately after being turned ON,
the contacts S1, S2 contacting with the relay plate 3 are
switched reliably. Until the second contact S2 is
changed from "L" to "H", the relay RL1 holds ON state,
and the motor 1 can continue rotating.
[0054] Thus, according to the wiper apparatus of the
present Embodiment 1, when the motor 1 is to be
stopped at the turning positions of the upper turning and
lower turning, electric braking acts on the motor 1 de-
pending on the contacting condition between the relay
plate 3 and the first and second contacts S1, S2. By this,
braking can be started without delay, and accuracy of
the turning positions can be improved.
[0055] Further, even if the relays RL1, RL2 behave in-
correctly owing to chattering of the turnover signal
caused by noise etc., it results only in a stopped state,
and normal or reverse rotation is continued at a turning
position, so that the wiper blade does not collide against
a pillar.
[0056] Further, a rotation state of the motor 1 is held
by COM signal of the relay RL1 by itself. Accordingly,
even when the wiper switch SW is turned OFF in the
start-up, immediately after being turned ON, the rotation
of the motor 1 can be continued. Thus, the wiper blade
is prevented from stopping within the range of the wiping
operation, and is reliably moved to the storing position.
[0057] Further, at a turning position of the wiper blade,
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the normal rotation is switched to the reverse rotation or
vice versa, after electric braking once attains a stopped
state. Accordingly, voltage within a given range can be
applied to the first and second contacts S1, S2 them-
selves connected to the relay plate 3, and a load within
a given range can be applied to the motor 1, so that the
motor 1 and the wiper blade can be operated in a stable
manner.

EMBODIMENT 2:

[0058] Fig. 11 is a circuit diagram showing a main part
of a wiper apparatus as Embodiment 2 of the present
invention; and Fig. 12 is a flowchart showing a control
procedure for micro computer used in the wiper appa-
ratus of Embodiment 2 of the present invention.
[0059] Similarly to the above-described Embodiment
1, the wiper apparatus of the present Embodiment 2 is
used in a rear wiper of the direct drive system in which
a wiper blade of a vehicle such as an automobile per-
forms reciprocating wiping operation by normal and re-
verse rotation of a motor. The present wiper apparatus
comprises a motor 1, a worm wheel 2, a relay plate 3,
contacts S1 - S4, and the like. It is different from Em-
bodiment 1 in that the control circuit comprises a micro-
computer CPU, so as to switch a current flow direction
for the motor 1, similarly depending on contacting con-
ditions between the relay plate and the first through
fourth contacts S1 - S4.
[0060] Namely, as shown in Fig. 11 for example, the
control circuit of the wiper apparatus in the present Em-
bodiment 2 comprises a microcomputer CPU which can
be controlled by a software program and is connected
between a wiper switch SW, contacts S1, S2, and COM
of a relay RL1 for supplying input signals, and relays
RL1, RL2 operated by output signals of the microcom-
puter CPU.
[0061] This microcomputer CPU receives, as inputs,
a state signal of the wiper switch, respective position-
detecting signals of storing, lower turning, and upper
turning based on contacting condition between the relay
plate 3 and the first and second contacts S1, S2, and
COM signal of the relay RL1. The microcomputer CPU
outputs output signals for controlling the relays RL1,
RL2 so as to make the motor 1 rotate in the normal or
reverse direction. In addition, the microcomputer CPU
can form a closed circuit to perform operation control
such as electric braking, and stopping.
[0062] Here, the control procedure for the microcom-
puter will be described referring to the flowchart of Fig.
12.
[0063] In the case that the wiper switch SW is ON
(Step 101) and the second contact S2 is "L" (Step 102),
a delay timer 1 produces a delay (intermittent time)
(Step 103), to turn the relay RL1 ON (Step 104). In Step
102, in the case that the second contact S2 is not "L",
the delay timer 2 produces a delay (Step 105), to turn
the relay RL1 OFF (Step 106).

[0064] On the other hand, in Step 101, if the wiper
switch SW is not ON; COM signal of the relay RL1 is "H"
(Step 107); and the second contact S2 is "H" (Step 108),
then a delay timer 3 produces a delay (Step 109), to turn
the relay RL2 ON (Step 110). Thereafter, the relay RL1
is turned OFF (Step 111).
[0065] Further, in Step 107, if COM signal of the relay
RL1 is not "H" and the first contact S1 is "L" (Step 112),
then a delay timer 4 produce a delay (Step 113), to turn
the relay RL2 OFF (Step 114).
[0066] As described above, ON/OFF of the relays
RL1, RL2 can be controlled, using ON/OFF of the wiper
switch SW, "H"/"L" based on the contacting condition of
the first and second contacts S1, S2, and "H"/"L" of COM
signal of the relay RL1. In similar timing to the above-
described Embodiment 1, this ON/OFF control of the re-
lays RL1, RL2 can perform the intermittent operation of
the wiper blade by turning the wiper switch SW ON, the
storing operation of the wiper blade by turning the wiper
switch SW OFF, and the operation of the wiper blade at
the time of turning the wiper switch SW OFF immediate-
ly after turning ON.
[0067] Accordingly, the wiper apparatus of the
present Embodiment 2 has effects similar to the above-
described Embodiment 1. Namely, braking can be start-
ed without delay, and accuracy of the turning positions
can be improved. Further, malfunction of the wiper blade
can be prevented, and in addition, the wiper blade can
be reliably operated to the storing position, without stop-
ping in the range of the reciprocating wiping operation.
Further, the motor 1 and the wiper blade can be operat-
ed in a stable manner.
[0068] In particular, use of a microcomputer CPU
makes it easy to cope with, for example, conditional
change in the relation between the output signals and
the input signals, by changing a program.
[0069] Further, in such a wiper apparatus as the
present embodiment, there may be considered a case
that it does not have the first contact S1 for rise-up, while
comprising the contacts S2 - S4 and the relay plate 3.
Or, the microcomputer CPU may neglect the position-
detecting signal of the first contact S1. In those cases,
there is obtained a normal-reverse-rotating direct-drive-
type wiper apparatus which does not have a rise-up
function at the storing position and performs reciprocat-
ing wiping operation at the turning positions.

EMBODIMENT 3:

[0070] Fig. 13 is a block diagram showing a main part
of a wiper apparatus as Embodiment 3 of the present
invention.
[0071] Similarly to the above-described Embodi-
ments 1 and 2, the present wiper apparatus is used in
a rear wiper of the direct drive system in which a wiper
blade of a vehicle such as an automobile performs re-
ciprocating wiping operation by normal and reverse ro-
tation of a motor. The present wiper apparatus compris-
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es a motor 1, a worm wheel 2, a relay plate 3, contacts
S1 - S2, and the like. It is different from Embodiments 1
and 2 in that construction of the relay plate 3 and the
contacts S1, S2 are changed, so that current direction
in the motor 1 is to be switched based on contacting con-
dition between the relay plate 3 and the contacts S1, S2.
[0072] Namely, as shown in Fig. 13 for example, the
present Embodiment 3 is contrary to the above-de-
scribed Embodiments 1, 2 in that the relay plate 3, which
has first through fourth conductive material portions 3b
- 3e, is fixed, while the contacts S1, S2 are rotated. The
first contacts S1 for rise-up and the second contact S2
for normal-reverse rotation are in contact with the first
through fourth conductive material portions 3b - 3e, and
rotated being interlocked with movement of a boss 2a
fixed to the worm wheel 2.
[0073] The first through fourth conductive material
portions 3b - 3e of the relay plate 3 are insulated from
one another. The first and second conductive material
portions 3b, 3c provide signals, which become input sig-
nals to the control circuit 4. Further, the third conductive
material portion 3d and the fourth conductive material
portion 3e are connected with the power-supply voltage
and the grounding voltage, respectively. An insulating
plate 5 is placed between the first contact S1 and the
second contact S2.
[0074] In thus-described construction, also, current
direction in the motor 1 can be switched based on the
state signal of the wiper switch SW, the position-detect-
ing signals obtained from the contacting condition be-
tween the relay plate 3 and the contacts S1, S2, and
COM signal of the relay RL1. By switching the current
direction, the motor 1 can be controlled to be in a normal
rotating state, a reverse rotating state, a stopped state
by electric braking, so as to perform the intermittent op-
eration and storing operation of the wiper blade, and op-
eration of the wiper blade at the time when the wiper
switch SW is turned OFF immediately after being turned
ON, similarly to the above-described Embodiments 1, 2.
[0075] Thus, effects of the wiper apparatus of the
present Embodiment 3 is similar to the above-described
Embodiments 1, 2. Namely, at the turning positions in
the reciprocating wiping operation of the wiper blade,
braking can be started without delay, and accuracy of
the turning positions can be improved. Further, malfunc-
tion of the wiper blade can be prevented, and in addition,
the wiper blade can be reliably operated to the storing
position, without stopping in the range of the reciprocat-
ing wiping operation. Further, the motor 1 and the wiper
blade can be operated in a stable manner.
[0076] In particular, by fixing the relay plate 3, while
rotating the first and second contacts S1, S2, it is pos-
sible to have variations in the interlocking relation of the
boss 2a with the relay plate 3 and the first and second
contacts S1, S2.
[0077] Thus, the invention made by the present inven-
tor has been described in detail based on Embodiments
1 - 3. However, the present invention is not limited to

these embodiments, and can be variously changed
without departing from the scope of the invention.
[0078] For example, shapes of the relay plate 3 and
of the conductive material portions provided in this relay
plate 3, circuit configuration of the control circuit 4, and
the like are not limited to the above embodiments, and
can be changed variously. Further, the present invention
can be applied to a case that polarity of the current-car-
rying circuit for the motor 1 is reversed.
[0079] The above description has been given for the
case that the invention by the present inventor is applied
to a rear wiper used in a vehicle such as an automobile,
as its technical field. However, the present invention is
not limited to this application, and can be widely applied
to other wipers of direct drive type, and further to whole
wiper apparatuses of other vehicles such as a train.
[0080] Effects of the representative inventions among
the herein-disclosed inventions will be briefly described
as follows.

(1) When the motor is to be stopped at the turning
positions in the reciprocating wiping operation of the
wiper blade, electric braking is made to act directly
on the motor according to the contacting condition
between the relay plate and the contacts. As a re-
sult, braking can be started without delay, and ac-
curacy of the turning positions can be improved.
(2) Even if a relay behaves incorrectly, the motor is
only stopped and does not continue rotating in the
normal or reverse direction at a turning position. Ac-
cordingly, it is possible to prevent such malfunction
of the wiper blade as contacting with a pillar.
(3) The apparatus holds the rotation of the motor by
itself. Thus, even if the wiper switch is turned OFF
immediately after being turned ON, the motor can
continue its rotation. Accordingly, the wiper blade is
not stopped within the range of the reciprocating
wiping operation, and can be operated so as to ar-
rive at the storing position certainly.
(4) When the wiper blade is to be rotated in reverse,
normal rotation is switched to the reverse rotation
or vice versa after electric braking once attains a
stopped state. Accordingly, a load within a given
range can be applied to the contacts and the motor,
so that the motor and the wiper blade can be oper-
ated in a stable manner.
(5) In particular, in the normal-reverse-rotating di-
rect-drive system, it is possible to provide such a
wiper apparatus in which switching of the contacts
or the motor does not cause unnecessary load. Fur-
ther, accuracy of the turning positions can be im-
proved by using electric braking brought about by
the relay plate interlocked with the driving of the mo-
tor, and malfunction of the wiper blade can be pre-
vented.
(6) In particular, there is provided a means for
switching a wiping angle, that means being ar-
ranged so as to enlarge the operating angle of the
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wiper blade than the ordinary case, depending on
ON/OFF state of the wiper switch. By this, it is pos-
sible to provide a rise-up type wiper apparatus.
(7) In particular, each of the conductive material por-
tions are provided, integrally and at a given angle,
with an extended conductive material portion which
extends in the circumferential direction passing an
end portion for switching polarity. Thus, it is possible
to provide a wiper apparatus which can vary rise-
up distance by this angle of the extended conduc-
tive material portion.
(8) In particular, there is provided a means for hold-
ing rotational direction of the motor in accordance
with the state of the switching means. By this, it is
possible to provide a wiper apparatus that holds an
ON state of the switching means in accordance with
the state of the switching means, not to stop incor-
rectly even if the wiper switch is turned OFF imme-
diately after being turned ON.
(9) In particular, a plurality of contacts may be rotat-
ed, being interlocked with the normal and reverse
rotation of the motor, while the relay plate is fixed.
By this, it is possible to provide a wiper apparatus
that can have variation in interlocking relation be-
tween the relay plate-contacts and the boss fixed to
the worm wheel.
(10) In particular, a microcomputer may be em-
ployed as the control circuit that receives position
detecting signals or the like based on the contacting
condition between the relay plate and a plurality of
contacts, outputs output signals for controlling the
switching means so as to rotate the motor in the nor-
mal or reverse direction, and performs operation
control of electric braking and stopping. By this, it is
possible to provide a wiper apparatus that can eas-
ily cope with, for example, conditional change in the
relation between the output signals and the input
signals, by changing a program.

Claims

1. A direct drive type wiper apparatus, in which normal
and reverse rotations of a motor cause reciprocat-
ing wiping operation of a wiper blade, comprising:

a motor (1) which rotates in normal and reverse
directions;
a switching means (RL1, RL2) for switching
said motor (1) between the normal rotation and
the reverse rotation;
a relay plate (3) and a plurality of contacts
(S1-S4), contacting positions of which are rel-
atively changed being interlocked with the nor-
mal and reverse rotations of said motor (1), so
as to detect turning position in reciprocating
wiping operation of said wiper blade;

characterized in that said relay plate (3) has a plu-
rality of conductive material portions (3b, 3c) con-
nected to different voltages respectively; and

said plurality of contacts (S1-S4) includes a
contact (S2), for a normal-reverse rotation, which is
to contact between said conductive material por-
tions (3b, 3c) so as to change polarity of said nor-
mal-reverse rotation contact, thereby making elec-
tric braking act on said motor (1), so that rotating
direction of said motor is switched, and

said plurality of contacts (S1, S4) includes a
contact (S1) used as a means for switching a wiping
angle, said means (S1) being switched by turning
ON/OFF of a wiper switch (SW), and arranged so
as to enlarge an operating angle of said wiper blade
beyond its ordinary range of wiping operation, de-
pending on contacting conditions between said
contact (S1) and said plurality of conductive mate-
rial portions (3b, 3c).

2. The wiper apparatus according to Claim 1, wherein
at least one conductive material portion (3b, 3c) is
provided integrally with an extended conductive
material portion with a given angle which extends
in a circumferential direction passing an end portion
for switching polarity.

3. The wiper apparatus according to Claim 2, further
comprising a means (COM) for holding a rotational
direction of said motor (1), depending on a state of
said switching means (RL1, RL2).

4. The wiper apparatus according to Claim 2, wherein:

said relay plate is rotated being interlocked with
the normal and reverse rotation of said motor
(1); and
said plurality of contacts (S1-S4) are fixed.

5. The wiper apparatus according to Claim 2, wherein:

said plurality of contacts (S1-S4) are rotated
being interlocked with the normal and reverse
rotation of said motor (1); and
said relay plate (3) is fixed.

6. The wiper apparatus according to Claim 2, further
comprising a control circuit (4) which receives, as
inputs, respective position detecting signals of stor-
ing, lower turning and upper turning based on con-
tacting condition of said relay plate (3) and said plu-
rality of contacts (S1-S4), and receives a common
signal (COM) of said switching means (RL1, RL2),
and which outputs output signals for controlling said
switching means so as to rotate said motor (1) in
the normal or reverse direction, and which performs
operation control of electric braking and stopping by
forming a closed circuit.
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7. The wiper apparatus according to Claim 6, wherein
said control circuit (4) comprises a combination of
logical gates (AND1-AND4, NAND, OR).

8. The wiper apparatus according to Claim 6, wherein
said control circuit (4) comprises a microcomputer
(CPU).

9. The wiper apparatus according to claim 1 wherein
said plurality of contacts (S1-S4) comprises a first
contact (S1) for changing wiping angle and a sec-
ond contact (S2) for changing normal-reverse rota-
tion of said motor (1);

and said plurality of conductive material por-
tions (3b, 3c) comprises a first conductive material
portion (3b) and a second conductive material por-
tion (3c);

contact position of said second contact (S2)
being switched at turning position of said wiper
blade, being interlocked with rotation of said motor
(1), to contact with said first conductive material por-
tion (3b) so as to change polarity of said second
contact (S2), thereby making electric braking act on
said motor, so that rotating direction of said motor
is switched.

Patentansprüche

1. Direktangetriebene Wischervorrichtung, bei der ei-
ne normale und gegenläufige Drehung eines Mo-
tors einen hin- und hergehenden Wischbetrieb ei-
nes Wischerblatts hervorruft, Folgendes umfas-
send:

einen Motor (1) der in normaler und gegenläu-
figer Richtung dreht;
eine Schalteinrichtung (RL1, RL2), um den Mo-
tor (1) zwischen der normalen Drehung und der
gegenläufigen Drehung umzuschalten;
eine Relaisplatte (3) und mehrere Kontakte (S1
- S4), deren Kontaktpositionen sich relativ ver-
ändern, wobei sie mit der normalen und gegen-
läufigen Drehung des Motors (1) gekoppelt
sind, um die Wendeposition des Wischerblatts
im hin- und hergehenden Wischerbetrieb zu er-
fassen;

dadurch gekennzeichnet, dass die Relais-
platte (3) mehrere Abschnitte (3b, 3c) aus leitfähi-
gem Material aufweist, die jeweils an verschiedene
Spannungen angeschlossen sind; und

die mehreren Kontakte (S1 - S4) einen Kon-
takt (S2) für eine normale/gegenläufige Drehung
umfassen, welcher einen Kontakt zwischen den Ab-
schnitten (3b, 3c) aus leitfähigem Material herstel-
len soll, um die Polarität des Kontakts für normale/
gegenläufige Drehung zu verändern, wodurch der

Motor (1) so mit einer elektrischen Bremswirkung
beaufschlagt wird, dass die Drehrichtung des Mo-
tors umschaltet, und

die mehreren Kontakte (S1, S4) einen Kon-
takt (S1) umfassen, der als Einrichtung zum Um-
schalten eines Wischwinkels verwendet wird, wobei
die Einrichtung (S1) durch Ein-/Ausschalten eines
Wischerschalters (Sw) geschaltet wird und so an-
geordnet ist, dass sie einen Betriebswinkel des Wi-
scherblatts über seinen gewöhnlichen Wischerbe-
triebsbereich hinaus in Abhängigkeit von Kontakt-
zuständen zwischen dem Kontakt (S1) und den
mehreren Abschnitten (3b, 3c) aus leitfähigem Ma-
terial vergrößert.

2. Wischervorrichtung nach Anspruch 1, wobei minde-
stens ein Abschnitt (3b, 3c) aus leitfähigem Material
integral mit einem verlängerten Abschnitt aus leit-
fähigem Material mit einem bestimmten Winkel ver-
sehen ist, der sich in einer Umfangsrichtung er-
streckt, die an einem Endabschnitt vorbeiläuft, um
die Polarität umzuschalten.

3. Wischervorrichtung nach Anspruch 2, darüber hin-
aus eine Einrichtung (COM) umfassend, um eine
Drehrichtung des Motors (1) in Abhängigkeit von ei-
nem Zustand der Schalteinrichtung (RL1, RL2) zu
halten.

4. Wischervorrichtung nach Anspruch 2, wobei:

sich die Relaisplatte (3) dreht, wobei sie mit der
normalen und gegenläufigen Drehung des Mo-
tors (1) gekoppelt ist; und
die mehreren Kontakte (S1 - S4) feststehend
sind.

5. Wischervorrichtung nach Anspruch 2, wobei:

sich die mehreren Kontakte (S1 - S4) drehen,
wobei sie mit der normalen und gegenläufigen
Drehung des Motors (1) gekoppelt sind; und
die Relaisplatte (3) feststehend ist.

6. Wischervorrichtung nach Anspruch 2, darüber hin-
aus eine Steuerschaltung (4) umfassend, welche
als Eingänge jeweilige Positionserfassungssignale
zum Speichern, unteren Wenden und oberen Wen-
den basierend auf dem Kontaktzustand der Relais-
platte (3) und den mehreren Kontakten (S1 - S4)
empfängt, und ein allgemeines Signal (COM) von
der Schalteinrichtung (RL1, RL2) empfängt, und
welche Ausgangssignale zum Steuern der
Schalteinrichtung abgibt, um den Motor (1) in der
normalen oder gegenläufigen Richtung zu drehen,
und welche eine Betriebssteuerung zum elektri-
schen Bremsen und Anhalten bewerkstelligt, indem
ein geschlossener Schaltkreis gebildet wird.
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7. Wischervorrichtung nach Anspruch 6, wobei die
Steuerschaltung (4) eine Kombination aus logi-
schen Verknüpfungsgliedern (AND1 - AND4,
NAND, OR) umfasst.

8. Wischervorrichtung nach Anspruch 6, wobei die
Steuerschaltung (4) einen Mikrocomputer (CPU)
umfasst.

9. Wischervorrichtung nach Anspruch 1, wobei
die mehreren Kontakte (S1 - S4) einen ersten

Kontakt (S1) zum Verändern des Wischwinkels und
einen zweiten Kontakt (S2) zum Verändern der nor-
malen/gegenläufigen Drehung des Motors (1) um-
fassen;

und die mehreren Abschnitte (3b, 3c) aus leit-
fähigem Material einen ersten Abschnitt (3b) aus
leitfähigem Material und einen zweiten Abschnitt
(3c) aus leitfähigem Material umfassen; und

die Kontaktposition des zweiten Kontakts
(S2) bei einer Wendeposition des Wischerblatts,
wobei es mit der Drehung des Motors (1) gekoppelt
ist, umschaltet, um einen Kontakt mit dem ersten
Abschnitt (3b) aus leitfähigem Material herzustel-
len, um die Polarität des zweiten Kontakts (S2) zu
verändern, wodurch der Motor so mit einer elektri-
schen Bremswirkung beaufschlagt wird, dass die
Drehrichtung des Motors umschaltet.

Revendications

1. Dispositif d'essuie-glace du type à entraînement di-
rect, dans lequel des rotations normale et inverse
d'un moteur provoquent une opération d'essuyage
alternatif d'un balai d'essuie-glace, comportant :

un moteur (1) qui tourne dans des directions
normale et inverse ;
des moyens de commutation (RL1, RL2) pour
commuter ledit moteur (1) entre la rotation nor-
male et la rotation inverse ;
une plaque de relais (3) et une pluralité de con-
tacts (S1 à S4), dont les positions de contact
sont modifiées relativement, en étant couplées
avec les rotations normale et inverse dudit mo-
teur (1), de manière à détecter une position de
rotation lors d'une opération d'essuyage alter-
natif dudit balai d'essuie-glace;

caractérisé en ce que ladite plaque de relais
(3) a une pluralité de portions de matériau conduc-
teur (3b, 3c) connectées respectivement à des ten-
sions différentes ; et

ladite pluralité de contacts (S1 à S4) comporte
un contact (S2), pour une rotation normale-inverse,
qui est en contact entre lesdites portions de maté-
riau conducteur (3b, 3c) de manière à modifier la

polarité dudit contact de rotation normale-inverse,
réalisant ainsi une action de freinage électrique sur
ledit moteur (1), de sorte que la direction de rotation
dudit moteur est commutée, et

ladite pluralité de contacts (S1 à S4) comporte
un contact (S1) utilisé comme moyen pour commu-
ter un angle d'essuyage, ledit moyen (S1) étant
commuté en mettant en marche/arrêt un balai d'es-
suie-glace (SW), et étant agencé de manière à
agrandir un angle de fonctionnement dudit balai
d'essuie-glace au-delà de sa plage habituelle
d'opération d'essuyage, en fonction des conditions
de contact entre ledit contact (S1) et ladite pluralité
de portions de matériau conducteur (3b, 3c).

2. Dispositif d'essuie-glace selon la revendication 1,
dans lequel au moins une portion de matériau con-
ducteur (3b, 3c) est intégralement munie d'une por-
tion de matériau conducteur étendue ayant un an-
gle donné qui s'étend dans une direction circonfé-
rentielle passant par une portion d'extrémité pour
commuter la polarité.

3. Dispositif d'essuie-glace selon la revendication 2,
comportant de plus des moyens (COM) pour main-
tenir une direction de rotation dudit moteur (1) en
fonction d'un état desdits moyens de commutation
(RL1, RL2).

4. Dispositif d'essuie-glace selon la revendication 2,
dans lequel :

ladite plaque de relais (3) est mise en rotation
en étant couplée avec la rotation normale et in-
verse dudit moteur (1); et
ladite pluralité de contacts (S1 à S4) est fixes.

5. Dispositif d'essuie-glace selon la revendication 2,
dans lequel :

ladite pluralité de contacts (S1 à S4) sont mis
en rotation en étant couplés avec la rotation
normale et inverse dudit moteur (1) ; et
ladite plaque de relais (3) est fixe.

6. Dispositif d'essuie-glace selon la revendication 2,
comportant de plus un circuit de commande (4) qui
reçoit en tant qu'entrées, des signaux de détection
de position respectifs de stockage, de rotation vers
le bas et de rotation vers le haut, basés sur un état
de contact de ladite plaque de relais (3) et de ladite
pluralité de contacts (S1 à S4), et qui reçoit un si-
gnal commun (COM) desdits moyens de commuta-
tion (RL1, RL2), et qui délivre des signaux de sortie
pour commander lesdits moyens de commutation
de manière à mettre en rotation ledit moteur (1)
dans la direction normale ou inverse, et qui effectue
une commande d'opération de freinage et d'arrêt
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électriques en formant un circuit fermé.

7. Dispositif d'essuie-glace selon la revendication 6,
dans lequel ledit circuit de commande (4) comporte
une combinaison de portes logiques (AND1 à
AND4, NAND, OR).

8. Dispositif d'essuie-glace selon la revendication 6,
dans lequel ledit circuit de commande (4) comporte
un micro-ordinateur (CPU).

9. Dispositif d'essuie-glace selon la revendication 1,
dans lequel

ladite pluralité de contacts (S1 à S4) comporte
un premier contact (S1) pour changer l'angle d'es-
suyage et un second contact (S2) pour changer la
rotation normale-inverse dudit moteur (1);

et ladite pluralité de portions de matériau con-
ducteur (3b, 3c) comporte une première portion de
matériau conducteur (3b) et une seconde portion
de matériau conducteur (3c) ;

une position de contact dudit second contact
(S2) étant commutée vers une position de rotation
dudit balai d'essuie-glace, en étant couplée avec la
rotation dudit moteur (1), pour venir en contact avec
ladite première portion de matériau conducteur
(S2), en réalisant ainsi une action de freinage élec-
trique sur ledit moteur, de sorte que la direction de
rotation dudit moteur est commutée.

27 28



EP 0 888 942 B1

16



EP 0 888 942 B1

17



EP 0 888 942 B1

18



EP 0 888 942 B1

19



EP 0 888 942 B1

20



EP 0 888 942 B1

21



EP 0 888 942 B1

22



EP 0 888 942 B1

23



EP 0 888 942 B1

24



EP 0 888 942 B1

25



EP 0 888 942 B1

26



EP 0 888 942 B1

27



EP 0 888 942 B1

28


	bibliography
	description
	claims
	drawings

