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(57) Abstract

A windshield wiper system
and method comprising a con-
troller which cooperates with a
single sensor (30) positioned in
fixed relationship to a target (32)
situated on an armature (22) of a
drive motor (20) which is driven
in response to the controller. The
wiper motor (20) is a reversing
wiper motor and changes direc-
tion in response to a change of po-
larity of drive signal generated by
controller. An interrupt (34) is sit-
uated on a drive train (24) driven
by the armature (22) of the wiper
motor (20) and moves in correla-
tion to the movement of a wiper
blade. The sensor (30) generates
a pulse train associated with the
movement of the wiper blade, and
this pulse train gets interrupted by
the interrupt (34) when the wiper
blade reaches a reversing position,
such as an inwipe or an outwipe
position. The interruption thereby
gives controller an indication of
when to reverse the polarity of
the drive signal used to drive the
wiper motor (20). The controller

also uses the polarity of the drive signal to determine direction and, when used in combination with the sensor signal pulse train, to determine
the velocity and position of the wiper blade. This, in turn, enables controller to control the velocity and direction of the wiper blades.
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REVERSING WIPER MOTOR SYSTEM
AND METHOD

FIELD OF THE INVENTION

This invention relates to a windshield wiper
system and method and, more particularly, a method and
system for utilizing a single sensor to provide inputs
necessary to ascertain direction, velocity and movement

of a wiper blade.
BACKGROUND OF THE INVENTION

In the past, many approaches have been utilized
to drive wiper blades. One such approach is to use a
reversing wiper motor which is coupled directly to a
wiper blade arm which moves a wiper blade across a
windshield surface.

In a typical reversing wiper motor of the past,
control electronics are in need of position feedback in
order to be able to energize the wiper motor to reverse
directions so that a wiper blade will change directions
at the end of a stroke which generally corresponds to an
either inwipe position or an outwipe position. Also,
real time wiper velocity and position were monitored in
order to prevent two overlapping blades from colliding.

Typically, multiple sensor components were needed
to provide the wiper blade position direction and
velocity.

What is needed, therefore, is a simple system and
method which can provide all necessary information
required, yet which is simple in design and which
utilizes a small number of components, thereby saving

costs of manufacture, assembly and the like.
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SUMMARY OF THE INVENTION

It is, therefore, a primary object of this
invention to provide a wiper system and method for wiping
a windshield which utilizes a reversing motor, but which
is simple in design and which minimizes the number of
components used.

Another object of this invention is to provide a
system and method which can utilize, for example, a
single sensor and an interrupt which moves relative to
the movement of a wiper blade to facilitate providing
necessary feedback information required by the control
electronics.

In one aspect of the invention, the invention
comprises a windshield wiper system comprising: a
controller, at least one windshield wiper blade, a
reversing wiper motor coupled to the controller, the
reversing wiper motor having an armature, a drive train
for coupling the reversing wiper motor to at least one
windshield wiper blade, a sensor coupled to the
controller and associated with the wiper motor armature
for generating a position signal indicating a wiper blade
direction and a wiper blade position.

In another aspect, the invention comprises a
method for wiping a windshield comprising the steps of:
driving at least one wiper blade with a reversible drive
motor, sensing a position of the wiper blade using a
single sensor associated with an armature of the drive
shaft and generating a position signal in response
thereto, and energizing the reversible drive motor with
the position signal to cause at least one wiper blade to
reverse directions when at least one wiper blade reaches
either the inwipe or outwipe position.

Other objects and advantages of the invention
will be apparent from the following description, the

accompanying drawings, and the appended claims.
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a general schematic view of a system in
accordance with one embodiment of the invention;

Fig. 2A is an enlarged view of a wiper motor,
wiper motor armature, sensor, target and sensor interrupt
mounted on a driven gear which is driven by the armature;

Fig. 2B is a fragmentary view similar to the view
shown in Fig. 2A illustrating the interrupt after an
inwipe interrupt has been driven between the sensor and
the target;

Fig. 3 is a fragmentary view of the wiper motor
system showing further details of the invention;

Fig. 4 is an illustration of a drive signal shown
in correlation with a sensed position signal generated by
the sensor used in the system; and

Fig. 5 is an illustration of the cycle during
which a wiper blade is driven from a park position to an
inwipe position to an outwipe position and then back to

inwipe position.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now to Fig. 1, a windshield wiper system 10
is shown comprising at least one windshield wiper blade
12 for wiping a windshield 14 from an inwipe position IW
to an outwipe position OW in order to clean a surface 14A
of the windshield 14.

The wiper system 10 also comprises a switch 17
for enabling an operator to initiate the windshield wiper
system 10 through a wiper motor controller 26.

The windshield wiper system 10 comprises
reversing electric wiper motor 20 having an armature 22
(Fig. 2A) which is coupled to a drive train 24 as shown.
The drive train 24 comprises a shaft 25 which couples the

wiper motor 20 directly to an arm 13 (Fig. 1) which, in
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turn, is coupled to wiper blade 12.

For ease of illustration, the features of the
invention will be described relative to a single wiper
blade 12 and wiper motor 20, but it should be appreciated
that each wiper blade 12 has a wiper motor 20 coupled
directly thereto and utilizes the features of this
invention.

The controller 26 is coupled to the wiper motor
20 for controlling the operation of the wiper motor 20 in
response to a drive signal 28 (Fig. 4). The system 10
further comprises a sensor 30 (Figs. 2A and 3) which are
coupled to controller 26 and which is mounted to a
housing wall 21 (Fig. 3) of wiper motor 20. 1In the
embodiment being described, the sensor 30 is mounted in
operative relationship with armature 22 and cooperates
with a target 32 which comprises at least one multi-pole
magnet mounted directly to or is integral with armature
22. It should be appreciated that, as the armature 22 is
rotatably driven by wiper motor 20, the sensor 30
cooperates with target 32 to generate a stream of stepped
pulses represented by position signal 29 illustrated in
Fig. 4.

The system 10 further comprises an interrupter 34
which interrupts the sensor 30 at predetermined or
desired times generally corresponding to when the wiper
blade 12 reaches either the inwipe position IW (Fig. 1)
or outwipe position OW. As will be described later
herein, sensor 30 generates the interrupted position
signal 29 which is received by controller 26 which
responds by energizing wiper motor 20 with the opposite
polarities of drive signal 28 to cause armature 22 to
reverse directions, thereby causing wiper blade 12 to
move between inwipe and outwipe positions IW and OW,
respectively.

In the embodiment being described, the sensor 30

may comprise a Hall effect sensor, such as Hall effect
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sensor model no. 3189 manufactured by Allegro
Microsystems, Inc. of Worcester, Massachusetts,

As best illustrated in Fig. 3, the target 32 is
mounted directly to armature 22 and sensor 30 is situated
on housing wall 21 in fixed relationship relative
thereto. In the embodiment being described, the drive
train 24 comprises at least one driven gear 36 which is
driven by armature 22 and which has the interrupt 34
mounted directly thereto (for example, by using a key
33). 1In the embodiment being described, the interrupt 34
comprises a planer plate 38 comprising a notched-out area
39 which defines an inwipe interrupt 40 and an outwipe
interrupt 42. It should be appreciated that the width W
(Fig. 3} of the interrupts 40 and 42 generally correspond
to the width Wl (Fig. 1) of the inwipe and outwipe areas
IW and OW. The operation and function of the interrupts
40 and 42 will be described later herein.

In general, as the armature 22 of wiper motor 20
drives driven gear 36 of drive train 24, the inwipe and
outwipe interrupts 40 and 42 oscillate or toggle to
periodically interrupt sensor 30, thereby indicating that
the wiper blade 12 has entered into either the inwipe or
outwipe areas IW and OW (Fig. 1), respectively.

The controller 26 comprises a counter 44 (Fig. 1)
for counting pulses being generated by the sensor 30.
Controller 26 energizes wiper motor 20 with the drive
signal 28 to continuously drive driven gear 36 initially
from a park position PP (Figs. 1, 4 and 5), where the
wiper blade 12 is parked, past the inwipe interrupt 40.
As best illustrated in Fig. 4, the position signal is
generated by sensor 30 and corresponds to the movement of
wiper blade 12. As illustrated in Fig. 4, after motor 20
drives wiper blade 12 from the park position PP past the
inwipe position IW, wiper motor 20 drives wiper blade 12
from the inwipe position IW toward the outwipe position,

where it encounters edge 42A (Fig. 3) of outwipe
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interrupt OW. The outwipe interrupt 42 moves between
sensor 30 and target 32, thereby interrupting the sensor
30 (point 29A of position signal 29).

At point 29A (Fig. 4), and after a predetermined
period of time, controller 26 responds to this
interruption by changing the polarity of drive signal 44
from a high or positive polarity of +12 volts, for
example, to a low or negative polarity of -12 volts as
outwipe interrupt 42 is driven past sensor 30 midway
through the outwipe interrupt 40A.

The low drive signal 44 is then received by wiper
motor 20 which reverses direction, thereby causing blade
12 to reverse directions and move from the outwipe
position OW to the inwipe position IW until sensor 30
encounters an edge 40A of the inwipe interrupt 40 at
point 29B. At this point, the controller 26 again
changes the polarity of the drive signal 28 about midway
through the inwipe interrupt 40 from a low to a high to
cause wiper motor 20 to again reverse directions.

It should be appreciated, that the controller 26
may modulate or alter the amplitude and/or pulse width of
drive signal 28, for example, to cause drive motor 20 to
slow down before reversing directions, when the wiper
blade 12 enters into either the inwipe area IW or outwipe
area OW.

A cycle of operation will now be described in
more detail relative to Figs. 4 and 5. Figs. 4 and 5
further illustrate the correspondence among the drive
signal 44, sensor signal 29 and the position of wiper
blade 12. 1Initially, the wiper blade 12 is in the park
position PP. Upon actuation of wiper switch 17 (Fig. 1)
by an operator, controller 26 generates high drive signal
28 to energize wiper motor 20 to drive driven gear 36 and
wiper blade from the park position PP, past the inwipe
interrupt 40, and towards the outwipe position OW. As
long as the controller 26 is generating the high signal
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28, the wiper blade 12 is being driven towards the
outwipe position OW. This enables controller 26 to
determine the direction in which the wiper blade 12 is
moving.

As wiper motor 20 drives driven gear 36, outwipe
interrupt 42 is driven between sensor 30 and target 32,
thereby interrupting the sensor signal 29 pulse train at
point 29A (Fig. 4) as mentioned above. At this point
297, edge 40A (Fig. 3) is encountered by sensor 30.
Controller 26 monitors the sensor signal 29 and may cause
wiper motor 20 to reverse directions immediately.
Alternatively, controller 26 may continue to drive wiper
motor 20 for a predetermined period of time, as mentioned
earlier, corresponds to about the midway point of outwipe
interrupt 42.

After the predetermined period of time,
controller 26 reverses the polarity of the drive signal
from, for example, +12 volts to -12 volts, thereby
causing wiper motor 20 to again reverse directions. As
illustrated in Figs. 4 and 5, when the drive signal 28
goes low, the wiper motor 20 reverses direction and
begins driving wiper blade 12 from the outwipe position
OW to the inwipe position IW until inwipe interrupt 42 is
again driven between sensor 30 and target 32 to interrupt
sensor 30 at point 29B (Fig. 4), thereby indicating that
wiper blade 12 has reached the outwipe position OW.

Again, controller 26 may continue to energize wiper motor
20 with a modulated pulse width or amplitude of drive
signal 28 for a predetermined period of time to enable
the wiper motor 20 to slow down before reversing
directions.

After such predetermined period of time,
controller 26 again reverses polarity of drive signal 28
to cause wiper motor 20 to reverse directions such that

the wiper blade 12 is again driven from the inwipe
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position (IW) to the outwipe position (OW) in the manner
described above.

When the operator actuates the wiper switch 17 to an
off position, controller 26 receives the off signal, and
during the current or next cycle where the drive signal
28 is low (which indicates that wiper blade 12 is moving
towards the inwipe position IW), controller 26 continues
to generate a low drive signal 28. This cause the wiper
blade 12 to be driven past the inwipe position IW for a
predetermined period of time until wiper blade 12 is
driven to the park position PP where controller 26
terminates the drive signal 28, thereby causing wiper
blade 12 to be parked in the park position PP.

Advantageously, controller 26 monitors the pulse
train of sensor signal 29 and by determining the number
of pulses expired between inwipe and outwipe positions IW
and OW, respectively, along with the polarity of the
drive signal 44, controller 26 can determine precisely
where wiper blade 12 is in its cycle, as well as the
direction in which wiper blade 12 is moving (i.e., from
IW to OW or OW to IW).

Also, it should be appreciated that using a single
sensor 30 in cooperation with a single target 32, pulses
are generated at constant intervals which can be
corrected directly with wiper blade 12 travel distance
information. Controller 26 comprises a clock (not shown)
which is capable of providing real time information
which, when used in conjunction with the distance
information provided by sensor 30, enable controller 26
to calculate a velocity of wiper blade 12.

The inwipe and outwipe interrupts 40 and 42 when used
with the sensor 30 also enable controller 26 to determine
when it is time to reverse the direction of wiper blade
12. Although not shown, controller 26 can confirm this
reversing direction by counting the pulses it takes to

reach a reversal point (i.e., either the inwipe position
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IW or outwipe position OW).
This. it should be appreciated that wiper blade
12 velocity, position, and direction can be determined
using a single sensor 30 when used in combination with
5 the interrupt 34 and target 32. This, in turn,
facilitates controlling the operation and movement of
multiple wiper blades 12 so that the do not collide
during operation.
While the forms herein described, and the forms
10 of apparatus for carrying these methods into effect,
constitute preferred embodiments of this invention, it is
to be understood that the invention is not limited to
these precise methods and forms apparatus, and that
changes may be made in either without departing from the
15 scope of the invention, which is defined in the appended
claims.
What is claimed is:
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CLAIMS

1. A windshield wiper system comprising:

a controller;

at least one windshield wiper blade;

a reversing wiper motor coupled to said
controller, said reversing wiper motor having an
armature;

a drive train for coupling said reversing wiper
motor to said at least one windshield wiper blade;

a sensor coupled to the armature for generating a
position signal indicating a wiper blade direction and a

wiper blade position.

2. The windshield wiper system as recited in claim 1
wherein said wiper blade position comprises an inwipe
position and an endwipe position, said sensor comprising
an interrupt for cooperating with said sensor to generate
said position signal, said position signal having at
least a portion corresponding to said inwipe position and

said endwipe position.

3. The windshield wiper system as recited in claim 1

wherein said sensor comprises a Hall effect sensor.

4. The windshield wiper system as recited in claim 1
wherein said armature comprises a target and said sensor
is situated in a fixed relationship relative said target;
said drive train comprising at least one driven
gear driven by said armature, the drive train comprising
an interrupt mounted thereon for interrupting said sensor
when said at least one wiper blade reaches either an
inwipe position or an outwipe position, said controller
causing said motor to reverse directions in response to

said interrupt interrupting said sensor.
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5. The windshield wiper system as recited in claim 1
wherein said sensor generates a plurality of pulses at
constant angle intervals, said controller being capable
of determining a wiper blade speed and a position of said
at least one wiper blade between said inwipe and outwipe

positions in response to said plurality of pulses.

6. The windshield wiper system as recited in claim 5

wherein said sensor is a Hall effect sensor.

7. The windshield wiper system as recited in claim 1
wherein said drive train comprises a driven gear
comprising an interrupt for interrupting said sensor;

said armature comprising a target for cooperating
with said sensor to generated a plurality of pulses at
constant angle intervals of said armature;

said interrupt comprising an interrupt plate
comprising an inwipe interrupt area and an outwipe
interrupt area corresponding to an inwipe position and an

outwipe position, respectively.

8. The windshield wiper system as recited in claim 7

wherein said target comprises a multi-pole magnet.

9. The windshield wiper system as recited in claim 1
wherein said drive train comprises a driven gear
comprising an interrupt for interrupting said sensor;

said armature comprising a target for cooperating
with said sensor to generate a plurality of pulses at
constant angle intervals of said armature;

said interrupt comprising in interrupt plate
comprising an inwipe interrupt area and an outwipe
interrupt area corresponding to an inwipe position and an

outwipe position, respectively.
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10. A method for wiping a windshield comprising the
steps of:

driving at least one wiper blade within a
reversible drive motor;

sensing a position of said wiper blade using a
single sensor associated with an armature of said drive
shaft and generating a position signal in response
thereto; and

energizing said reversible drive motor with said
position signal to cause said at least one wiper blade to
reverse directions when said at least one wiper blade

reaches either said inwipe or outwipe position.

11. The method as recited in claim 10 wherein said
method further comprises the step of:

sensing said angular movement of said armature
with a sensor positioned in proximate relationship
therewith;

interrupting said sensor when the wiper blade
reaches either said inwipe position or said outwipe

position.

12. The method as recited in claim 10 wherein said
method further comprises the step of:
determining a wiper blade speed and a position of

at least one wiper using said position signal.

13. The method as recited in claim 12 wherein said
method further comprises the step of:

generating a plurality of pulses at periodic
intervals of rotation of said armature;

determining a wiper blade speed and a position of
said at least one wiper blade between said inwipe and
outwipe positions in response to said plurality of

pulses.
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14, The method as recited in claim 10 wherein gaid
method further comprises the step of:
determining a direction of movement of said wiper

blades between said inwipe and outwipe positions.

15. The method as recited in claim 14 wherein said
method further comprises the step of:

monitoring a polarity of voltage supplied to said
motor; determining a direction of movement using said

polarity.

16. The method as recited in claim 13 wherein said
sensing step further comprises the step of:
positioning a multi-pole magnet on said armature;
positioning said sensor in proximate relationship
5 with said multi-pole magnet and cooperating with said

multi-pole magnet.

17. The method as recited in claim 16 wherein said
method further comprises the step of:
interrupting said sensor in response to movement

of said at least one wiper blade.

18. The method as recited in claim 17 wherein said
method further comprises the step of:

driving an interrupt between said sensor and said
multi-pole magnet to provide an indications of said

5 inwipe and outwipe positions.

19. The method as recited in claim 18 wherein said
method further comprises the step of:
situating said interrupt on a driven gear driven

by said armature.
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20. The method as recited in claim 13 wherein said
method further comprisgses the step of:
energizing said motor to slow down when said

pulses reach a predetermined number of pulses.

21. The method as recited in claim 13 wherein said
method further comprises the step of:
energizing gaid motor to reverse directions when
a count of said pulses reach a predetermined number of
5 pulses generally corresponding to either said inwipe

position or said outwipe position.

22. The method as recited in claim 13 wherein said

sensor comprises a Hall effect sensor.

23. The method as recited in claim 10 wherein said

sengor comprises a Hall effect sensor.
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