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WINDSHIELD WIPER CONNECTOR

CROSS REFERENCE TO RELATED APPLICATIONS
This application claims the benefit of U.S. Provisional Application No. 61/513,011
filed July 29, 2011, the disclosure of which is hereby incorporated herein by reference in its

entirety.

TECHNICAL FIELD

This invention relates in general to windshield wipers, and more particularly, to an
improved connector for a windshield wiper that allows the windshield wiper to be attached to
multiple pin-type windshield wiper arm configurations. The invention is also directed to

windshield wipers incorporating these novel connectors.

BACKGROUND OF THE INVENTION

There are a variety of wiper arms on which wiper blades are provided as original
equipment. These various wiper arms have hooks, pins, or other configurations which may
connect to the wiper blade with or without connectors. These various configurations have
created a problem in the replacement market because wiper blade providers are required to
have multiple wiper blade configurations to accommodate all of the existing wiper arms. It is
therefore advantageous to have attachment structures that can accommodate a host of arms to

reduce the complexity and cost associated with this problem.

The need to attach replacement windshield wiper blades to multiple arms has been
addressed to some degree. For example, windshield wiper blades have been designed to
work with various hook-type wiper arms having different sizes. Connectors may also be
configured to receive either a pin-type arm or a hook arm. While these connectors may
increase the usefulness of a given windshield wiper such that it can be used with different
wiper arm types, the connectors are often expensive and have a complicated structure that is

difficult and time-consuming to manufacture

More recent side pin arms are described in U.S. Patent No. 6,553,607. These side pin
arms do not have the reduced radius groove found in traditional pin arms (which was used to
lock the pin in place), in favor of a constant-radius pin. Such arms use a locking mechanism
with a locking tab that is designed to extend from one side of the wiper blade to the other and
secure the arm in place laterally, while the pin secures the wiper blade from longitudinal
movement. These wiper arms (sometimes referred to herein as “pin-plus-locking-arm”) are

generally provided on vehicles with a specially designed wiper blade that is designed to
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connect only to that specific type of arm. Thus, when the wiper blade must be replaced, the
replacement must generally be done at a car dealership and requires the purchase of an
expensive replacement part. Moreover, there are several versions of these pin-plus-locking-
arm wiper arms, some of which have varying lengths, locking arms or spacers. Accordingly,
an aftermarket provider that offers windshield wipers that are not directed to a specific car
must evaluate whether to add a separate connector to accommodate each particular pin-plus-
locking-arm wiper arms (in addition to the connectors that accommodate the various size
hook arms, traditional pin arms, etc.). This leaves consumers with vehicles having the new
pin-plus-locking arm wiper arms with fewer, usually more expensive, alternatives for

replacement windshield wipers.

Thus, there is a need for inexpensive connectors that are capable of securing a
windshield wiper blade to a variety of arms, including pin-plus-locking-arm wiper arms. In
particular, it would be desirable to have a connector that can be attached to a wiper blade that
will allow the wiper blade to be locked to a wide variety of these pin-type wiper arms despite
their various locking arm mechanisms and regardless of whether the arm includes a spacer. It
would also be desirable to have a windshield wiper connector that can be fabricated or
molded as a single piece at low-cost, and that can accommodate a wide variety of these pin-
type wiper arms. The prior art fails to provide a low-cost windshield wiper connector capable
of attachment to a wide variety of these pin-type windshield wiper arms, much less for the
purpose of reducing the amounts of inventory parts required to supply a vehicle market that

uses a wide variety of pin-type windshield wiper arm types.

SUMMARY OF THE INVENTION

This invention is generally directed to novel connectors for windshield wiper blades.
More particularly, the invention relates, in part, to a single piece windshield wiper connector
that can accommodate multiple pin-type windshield wiper arms having varying pin lengths
and locking mechanisms. In certain embodiments the connector for connecting a windshield
wiper assembly to a wiper arm may have a peripheral wall having at least two opposing
peripheral side walls and a top surface extending from one of the two opposing peripheral
side walls to the other. The opposing peripheral side walls may each have a retaining pin
aperture aligned with one another and sized to be capable of slidably accepting a retaining pin
of at least one pin-type windshield wiper arm. The invention is also directed to wiper blades

incorporating the connectors described herein.
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BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a top view of a preferred embodiment of the connector that illustrates the

aperture and outside edge used to accommodate different locking tab configurations.

Figure 2 is a bottom view of a preferred embodiment of the connector that illustrates

the internal support structure inside the connector.

Figure 3 shows a cross-section of a preferred embodiment of the connector along the

line A-A of Figure 2.

Figure 4 is a side view of a preferred embodiment of the connector that illustrates a

first side of the connector.

Figure 5 is a side view of a preferred embodiment of the connector that illustrates a

second side of the connector.
Figure 6 is distal end view of a preferred embodiment of the connector.
Figure 7 is a proximal end view of a preferred embodiment of the connector.

Figure 8 is a top view of a first prior art wiper arm that illustrates the support arm, the

locking arm, and the retaining pin.

Figure 9 is a distal end view of the wiper arm of figure 8 that illustrates the support

arm, the locking arm, and the locking tab in relation to the retaining pin.

Figure 10 is a proximal end view of a preferred embodiment of the connector
connecting to the wiper arm of figure 8 (shown in top view) illustrating the connector slipped

over the retaining pin prior to being rotated to the secured position.

Figure 11 is a top view of the embodiment of the connector connecting to the wiper
arm of figure 8 illustrating the connector turned to the secured position and locked to the

windshield wiper arm.

Figure 12 is a top view of a second prior art wiper arm having a spacer that illustrates

the support arm, the locking arm, and the retaining pin.

Figure 13 is a distal end view of the wiper arm of figure 12 that illustrates the support

arm, the locking arm, and the locking tab in relation to the retaining pin.

Figure 14 is a distal end view of a preferred embodiment of the connector connecting
to the wiper arm of figure 12 (shown in top view) illustrating the connector slipped over the
retaining pin prior to being rotated to the secured position.

3
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Figure 15 is a top view of a preferred embodiment of the connector connecting to the
wiper arm of figure 12 illustrating the connector turned to the secured position and locked to

the windshield wiper arm.

Figure 16 is a top view of a third prior art wiper arm that illustrates the support arm,

the locking arm, and the retaining pin.

Figure 17 is a distal end view of the wiper arm of figure 16 that illustrates the support

arm, the locking arm, and the locking tab in relation to the retaining pin.

Figure 18 is a proximal end view of a preferred embodiment of the connector
connecting to the wiper arm of figure 16 (shown in top view) illustrating the connector

slipped over the retaining pin prior to being rotated to the secured position.

Figure 19 is a top view of a preferred embodiment of the connector, connecting to the
wiper arm of Figure 16, illustrating the connector turned to the secured position and locked to

the windshield wiper arm.

Figure 20 is a perspective view of a second preferred embodiment of the connector,

connector showing the distal, top and a first side of the connector.

Figure 21 is a perspective view of a second preferred embodiment of the connector

showing the second side and bottom.

Figure 22 is a top view of a second preferred embodiment of the connector that
illustrates the aperture and outside edge used to accommodate different locking tab

configurations.

Figure 23 is a bottom view of a second preferred embodiment of the connector that

illustrates the internal support structure inside the connector .

Figure 24 is a side view of a second preferred embodiment of the connector that

illustrates a first side of the connector.

Figure 25 is a cross-sectional side view of the internal support wall near the first side

of a second preferred embodiment of the connector.

Figure 26 is a side view of a second preferred embodiment of the connector that

illustrates a second side of the connector.

Figure 27 1s a cross-sectional side view of the internal support wall near the second

side of a second preferred embodiment of the connector.

4
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

In one aspect, the invention is generally directed to a connector 1 for a windshield
wiper (or a windshield wiper incorporating same) that allows one windshield wiper to be
secured to multiple windshield wiper arms, each having a different configuration.. In this
aspect, the connector 1 may be designed for use with multiple different windshield wiper
arms that use transverse retaining pins 22 and locking arms 21 that secure the windshield

wiper to the windshield wiper arm.

In certain embodiments the connector for connecting a windshield wiper assembly to
a wiper arm may have a peripheral wall having at least two opposing peripheral side walls
and a top surface extending from one of the two opposing peripheral side walls to the other.
The opposing peripheral side walls may each have a retaining pin aperture aligned with one
another and sized to be capable of slidably accepting a retaining pin of at least one pin-type

windshield wiper arm.

In some embodiments, the connector may further have an aperture in the top surface
sized such that it is capable of accepting a first locking tab that extends from a locking arm on
a first pin-type of windshield wiper arm. The distance between the outside surfaces of the
peripheral side walls may be such that the connector is capable of being attached to a second
pin-type windshield wiper arm, such that a second locking arm of the second pin-type
windshield wiper arm extends past the at least two opposing peripheral side walls of the
connector and the locking tab extends along an outer surface of one of the at least two

opposing peripheral side walls of the connector.

In some embodiments, the top surface of the connector may further have a proximal
shelf and a distal shelf such that the connector is capable of having the bottom side of the first
and/or second locking arms of the first and/or second pin-type windshield wiper arms rest on
the proximal shelf when the connector is locked to each of the first pin-type and second pin-
type windshield wiper arms. In some of these embodiments, the proximal shelf of the

connector may be recessed.

In some embodiments, the connector may have at least two internal support walls, and
at least one rivet passage and arcuate rivet clip in each of the internal support walls for
accepting and securing a rivet of a wiper blade, thereby securing the connector to the wiper
blade. In some of these embodiments, the connector may be capable of being secured to the

mounting base of a windshield wiper blade assembly via the rivet through the mounting base.
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In some embodiments the connector may have a proximal shelf and may be capable of
connecting to a pin-type wiper arm having a horizontal extension extending from a locking
arm substantially to the end of the proximal shelf, and the top surface of the connector has

clearance for the horizontal extension.

In some of these embodiments the connector may also have internal support walls
extending downward from the top surface, and substantially along the longitudinal length of
the connector. In some embodiments the connector may also have at least one rivet aperture
in each of the at least two opposing peripheral side walls capable of accepting a rivet of a

mounting base of a wiper blade in order to secure the connector the wiper blade assembly.
In some embodiments the connector may be fabricated as a single piece.

In some embodiments, the top surface of the connector may also have a proximal
shelf and a distal shelf; and the connector is capable of connecting to the at least one pin-type
wiper arm such that a bottom side of a locking arm of the at least one pin-type windshield
wiper arm rests on the distal shelf when the connector is locked to the at least one pin-type

windshield wiper arm. In some of these embodiments the distal shelf may be sloped.

In some embodiments, an aperture in the top surface may be positioned to be capable
of receiving a locking tab of the locking arm of a pin-type windshield wiper arm when the
connector is locked to the windshield wiper arm such that the connector may be prevented

from sliding off of the windshield wiper arm.

In some embodiments the connector may also have a spacer cavity in a peripheral side

wall sized to be capable of accepting a spacer of a pin-type wiper arm having a spacer.

In some embodiments a wiper blade assembly has a wiper blade and a connector
capable of connecting to the wiper blade and further capable of connecting the wiper blade to
at least two different pin-type wiper arms wherein each of the at least two different pin-type

wiper arms has a locking arm.

In some of these embodiments the at least two different pin-type wiper arms include
at least one pin-type wiper arm having a locking tab extending past the arm’s pin; and at least
one other pin-type wiper arm having a locking tab that does not extend past the other arm’s
pin. In some embodiments, the at least two different pin-type wiper arms may include at least
one pin-type wiper arm having a spacer on the arm’s pin; and at least one other pin-type

wiper arm that does not have a spacer on the other arm’s pin.
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In some embodiments, the wiper blade assembly may have a connector that can
connect to the wiper blade by passing a rivet on the wiper blade through at least two rivet
passages on the connector, into at least two arcuate rivet clips on the connector. In some
embodiments, the wiper blade assembly may have a connector having a peripheral wall
having at least two opposing side walls, a top surface, an aperture in the top surface sized to
accept a windshield wiper arm locking tab that extends from a locking arm on a windshield
wiper arm. The connector’s opposing peripheral side walls may each have a retaining pin
aperture aligned with one another and sized to be capable of slidably accepting a retaining pin

on a windshield wiper arm.

In some embodiments, a wiper blade assembly may have a wiper blade having a rivet
and a connector having a peripheral wall having two opposing side walls, a spacer cavity in at
least one of the two opposing side walls, a top surface having a flat distal shelf and a sloped
proximal shelf, a locking aperture capable of receiving the locking tab of a pin-type wiper
arm, at least two internal support walls, each of the two internal support walls having a rivet
passage and an arcuate rivet clip, a retaining pin aperture extending through the two opposing
side walls and the two internal support walls, and a width between the opposing side walls of
the peripheral wall that is different at the proximal shelf than the width between the opposing
side walls at the distal shelf.

The connector 1 is preferably configured with a side-to-side aperture (15a, 15b, 15c¢,
15d) to accommodate a retaining pin 22. Depending on the arms desired to be
accommodated by the connector, the aperture 15 need not extend completely through the
connector. However for greater wiper arm coverage, it is preferred that the aperture 15 go
through both sides of the connector 1. In addition, the top surface of the connector may
provide one or more apertures 7 and an outside edge to accommodate locking tabs 24 on the

locking arms 21 of the varying sizes and configurations of pin-type windshield wiper arms.

In addition, the connector is configured such that the orientation of either the
windshield wiper or the connector can be reversed based on the particular windshield wiper

arm that is being used.

Figure 1 is a top view of a preferred embodiment of the connector 1. The connector 1
has a distal end 2, and a proximal end 3. A peripheral wall 4 extends around the periphery of
connector 1. The peripheral wall 4 including a proximal portion, a distal portion, and

opposing side portions that connect the proximal and distal portions, referred to as a first side
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17 and a second side 18. A top surface extends between opposing peripheral wall side
portions. Also shown on the top surface are recessed distal shelf 12 and sloped proximal
shelf 13 that defines a locking aperture 7. The other apertures (5-6 and 8-11) provide access
for slides used in the molding process and may not perform any function when used to secure
a wiper arm to the connector 1. However, as new wiper arms are developed with locking
arms of various sizes and shapes, one of skill in the art will recognize that these other
apertures, 5-6 and 8 in particular, could be adapted to be additional locking apertures for new

arms.

Those skilled in the art will recognize that connector 1 can be fabricated from any
suitable material known in the art, including without limitation, rigid or elastic plastics,
metals, synthetic and natural rubber compounds, etc.. However, certain embodiments

contemplate materials that can be molded such that connector 1 is fabricated as a single piece.

Figure 2 is a bottom view of a preferred embodiment of the connector 1 that illustrates
the internal support structure inside the connector 1. In particular, internal support walls 28
provide rigidity and structural strength to the connector 1. The support walls can extend
substantially along the length of the connector continuously, or intermittently, having gaps
along the way. In this embodiment, the second side 18 of the connector 1 has a spacer cavity
14 which can accommodate a spacer 25 present in certain wiper arms. Some embodiments
may have not have a spacer cavity 14, while others may have one on both sides of the
connector 1. Still other connectors may have nested spacer cavities 14 of differing sizes on
the same side of the connector 1 at the same retaining pin aperture 15. It will be appreciated
that the details of whether to have and where to put spacer cavities 14 will depend on the
particular arms that an embodiment of the invention is designed to accommodate.
Additionally, the second side 18 is shaped such that the width of the connector at the distal
shelf 12 is greater than the width of the connector at the proximal shelf 13. Similarly, the
width of the connector at each shelf 12, 13, and the location and shape of the various
apertures, particularly apertures 5-8 will be dependent on the arms that an embodiment seeks

to accommodate.

Figure 2A is a section view along the line A-A of figure 2, which shows the support
wall 28 nearer to the second side 18 of the connector. As illustrated, the support wall 28 may
have a retaining pin aperture 15¢ for the retaining pin 22 of a pin-type wiper arm, and a rivet
passage 19 that allows a rivet on the wiper blade to pass into an arcuate rivet clip (16¢) which

secures the connector 1 to the rivet of the wiper blade. Similarly, the support wall 28 nearer
8
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to the first side 17 of the connector 1 (not shown) may also have a pin aperture 15b, a rivet
passage 19, and an arcuate rivet clip 16b. In addition to internal support walls 28, peripheral
wall 4 also provide rigidity and strength to the connector 1. Other methods for connecting
the connector 1 to the wiper blade known in the art are contemplated within the scope of the
present invention, including having pin passages and pin clips which connect to one or more
pins in the wiper blade; having one or more detents in the connector which engage shoulders
in apertures or recesses in the wiper blade; having recesses in the peripheral wall of the
connector that can accept and secure a rivet or pin; having deflectable or rigid pins or detents
in the connector, which engage corresponding recesses, apertures or shoulders in the wiper

blade; and other form-fitting or friction fitting connections and the like.

Figure 3 is a side view of a preferred embodiment of a first side 17 of the connector 1.
This figure also illustrates distal shelf 12 and proximal shelf 13. Retaining pin aperture 15a
is shown aligned with retaining pin aperture 15d on second side 18 (shown in figure 4), and
with the retaining pin apertures 15b and 15¢ in the internal support walls 28. Retaining pin
apertures (15a-d) are sized to snugly fit retaining pins on windshield wiper arms (windshield
wiper arms are illustrated in figures 7-9). In certain embodiments, rivet apertures 16a and
16d (shown in Figure 4) may be included, and are aligned with the arcuate rivet clips (16b,
16¢) in the support walls 28. Alternatively, some embodiments may not include such
apertures, while other embodiments may have recesses in the corresponding internal portion
of the perimeter wall 4. In order to accommodate retaining pins of different sizes, some
embodiments may have additional retaining pin apertures, either next to the first retaining pin
aperture 15, or on the opposite side of the rivet aperture 16. The retaining pin aperture 15
may also be embodied as a flexible retaining pin clip which can accommodate more than one
size of pin, depending upon the types of arms and the sizes of the pins that any particular

embodiment seeks to accommodate.

Figure 4 is a side view of a preferred embodiment of a second side 18 of the
connector 1. As shown, retaining pin aperture 15d is aligned with retaining pin aperture 15a
on first side 17, as well as retaining pin apertures 15b and 15¢ in the internal support walls
28. Likewise, rivet aperture 16d is aligned with rivet aperture 16a, and with the arcuate rivet

clips 16b and 16c¢ in the internal support walls 28.

Figure 6 is distal end view of a preferred embodiment of the connector 1 that
illustrates distal end 2. Those skilled in the art will recognize that the shape of distal end 2

can vary so long as it does not interfere with attachment of the connector 1 to the wiper arm.
9
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Figure 7 is a proximal end view of a preferred embodiment of the connector 1 that
illustrates proximal end 2. Also shown in this figure is locking arm aperture 7 on proximal

shelf 13.

Figure 8 is a top view of a first prior art windshield wiper arm that illustrates the
support arm 23, the locking arm 21, and the retaining pin 22. In certain embodiments of the
connector, the retaining pin apertures 15a-d in the connector 1 are sized to snugly fit the
retaining pin 22. When the wiper blade is slipped over the retaining pin and turned to the
secured and locked position, proximal shelf 12 of connector 1 will rest against the bottom
side of the locking arm 21 and locking tab 24 will extend over the peripheral wall 4 on the
second side 18 of the connector 1 to prevent connector 1 from sliding off of the retaining pin

22.

Figure 9 is a distal end view of the wiper arm of Figure 8 that illustrates the support
arm 23, the locking arm 21, and the locking tab 24 in relation to the retaining pin 22. As
shown in this figure, support arm 23 securely holds retaining pin 22 and maintains it in the
proper orientation. The particular wiper arm shown in this figure has a locking arm 21 that

extends beyond the end of the retaining pin 22.

Figure 10 is a proximal end view of the preferred embodiment of the connector
connecting to the wiper arm of figure 8 (shown in top view), illustrating the connector 1
slipped over the retaining pin 22 in the attachment position, prior to being rotated into the
secured and locked position. In the attachment position, support arm 23 may be substantially
perpendicular to connector 1, though attachment at other angles is also possible. This allows
the retaining pin 22 to be inserted through retaining pin aperture 15a-d without interference

from locking arm 21 and locking tab 24.

Figure 11 is a top view of an embodiment of the connector 1 connected to the wiper
arm of Figure 8, illustrating the connector 1 secured to the windshield wiper arm with the
connector in the secured and locked position. In this figure, connector 1 and the wiper blade
(not shown) has been rotated about retaining pin 22 until distal shelf 12 of connector 1 comes
to rest on the bottom side of locking arm 21. In this position, locking tab 24 is adjacent to the
second side 18 of connector 1 thereby preventing connector 1 from sliding off of the retaining
pin 22. In this embodiment, the width of the connector 1 at the distal shelf is sized to
properly fit the width of the locking arm 21 of the wiper arm such that the locking tab 24

rests against the outer surface of the peripheral wall 4 near the distal shelf 12.

10
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Figure 12 is a top view of a second prior art windshield wiper arm that illustrates the
support arm 23, the locking arm 21, and the retaining pin 22. This embodiment differs from
the embodiment illustrated in Figures 8-11 in that the locking arm 21 is shorter than retaining
pin 22. As a result, locking tab 24 will not rest against the outer peripheral wall 4 of

connector 1. Rather, it will extend through aperture 7 on the connector 1.

Figure 13 is a distal end view of the wiper arm of Figure 12 that illustrates the support
arm 23, the locking arm 21, and the locking tab 24 in relation to the retaining pin 22. As can
be seen from this figure, retaining pin 22 extends past locking arm 21 and locking tab 24.
Further, this figure illustrates a new element, spacer 25, which is intended to rest inside

spacer cavity 14 (illustrated above in figure 2).

Figure 14 is a distal end view of a preferred embodiment of the connector 1 connected
to the wiper arm of figure 12 (shown in top view) illustrating the connector 1 slipped over the
retaining pin 22 in the attachment position prior to being rotated into the secured and locked

position. As mentioned above, spacer 25 rests inside spacer cavity 14.

Figure 15 is a top view of an embodiment of the connector 1 illustrating the connector
1 in its secured and locked position relative to the windshield wiper arm of Figure 12. In this
embodiment, the connector 1 is reversed such that the proximal shelf 13 comes to rest against
the bottom side of locking arm 21. Also illustrated in this figure is the use of locking aperture
7 to accommodate locking tab 24. This prevents the connector 1 from sliding off of the
retaining pin 22 during use. In this particular embodiment, the proximal shelf has been
implemented at an angle relative to the surface of the connector in order to allow this
particular arm to have a negative angle relative to the wiper blade to improve performance.
The angle at which the proximal shelf 13 is designed will depend on the characteristics of the
particular arm sought to be accommodated, and the proximal shelf 13 may be provided with
no angle at all, or with a shallower or steeper angle than the one depicted. Similarly, in
certain embodiments it may be necessary to provide the distal shelf with an angle to provide

an appropriate wipe angle for a particular wiper arm.

Figure 16 is a top view of another prior art a windshield wiper arm that illustrates the
support arm 23, the locking arm 21, and the retaining pin 22. This embodiment illustrates an
alternative configuration for locking arm 21. In this configuration, the locking arm 21 has a

horizontal extension 29.

11
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Figure 17 is a distal end view of the wiper arm of Figure 16 that illustrates the support
arm 23, the locking arm 21, and the locking tab 24 in relation to the retaining pin 22. In this

embodiment, the locking arm 21 extends past the end of the retaining pin 22.

Figure 18 is a proximal end view of an embodiment of the connector connecting to
the wiper arm of Figure 16 illustrating the connector 1 engaging the retaining pin 22 in the
attachment position prior to being rotated into the secured and locked position. As was the
case in the previous embodiments, the connector 1 is positioned to allow it to slide onto

retaining pin 22 without interference from locking arm 21 or locking tab 24.

Figure 19 is a top view of the embodiment of the connector 1 connected to the wiper
arm of Figure 16 illustrating the connector 1 secured to the windshield wiper arm with the
connector 1 in the locked position. In this position, the wiper blade (not shown) has been
rotated about retaining pin 22 until distal shelf 12 of connector 1 comes to rest against the
bottom side of horizontal extension 29 of locking arm 21. In this position, locking tab 24 is
adjacent to side 18 of connector 1. This prevents connector 1 from sliding off of the retaining
pin 22. In certain wiper arms similar to this one, there may be a second locking tab extending
from the horizontal extension 29, or the locking arm 21 may be sized shorter than the pin
such that the locking tab does not reach the outside surface of the peripheral wall 4 of the
connector. To accommodate such variances in the wiper arm, the apertures on the surface,

particularly 5, 6 and 8, can be modified and shaped to handle such occurrences.

As can be seen from Figures 8-11 and 16-19, the same connector 1 can be used with
differing windshield wiper arms. This allows a reduced inventory that can satisfy the needs

of a larger number of windshield wiper arm types.

Figures 10-14 show another embodiment of the connector 101. The distinguishing
characteristic of this embodiment is that the surfaces of the connector 101 have been
shortened and leveled. Thus, instead of having a recessed distal shelf, this embodiment has a
flat, non-recessed distal shelf 112. Likewise, this embodiment of the connector 101 has a
sloped, non-recessed proximal shelf 113. Figures 20 and 21 show perspective views of this

embodiment.

Figure 22 shows a top view of another embodiment of the connector. Comparing the
apertures on the top surface of the embodiment in Figure 1 to the apertures on the top surface
of the embodiment in Figure 22 is exemplary of the variation possible with the shape and

location of the apertures on the top surface of the connector 1, 101. Like the first
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embodiment, the connector 101 has a distal end 102 and a proximal end 103, a peripheral
wall 104, non-locking apertures 105, 106 and 110, a locking aperture 107, a distal shelf 112,
and a proximal shelf 113. The width of the connector at the distal shelf 112 and at the
proximal shelf 113, and the positioning of the locking aperture 107 are dependent on the arms
that are intended to be accommodated. This embodiment can connect to the same wiper arms

to which the first embodiment of connector 1 could connect.

Figure 23 shows a bottom view of another embodiment of the connector, showing the
internal support structures contained therein. Internal support walls 128 provide rigidity and
structural strength to the connector 101. Likewise, the second side 118 of the connector 101
is provided with a spacer cavity 114 for receiving a spacer 25 of a wiper arm similar to that

depicted in Figure 12.

Figures 24 and 26 illustrate side views of the first side 117 and second side 118.
Likewise, Figures 25 and 27 show a cross-sectional view of the internal support walls 128
near the first side 117 and second side 118, respectively. As with the first embodiment, the
retaining pin apertures 115a-d are aligned with one another, and are sized to fit the retaining
pin 22 of the pin-type wiper arms. Similarly, the rivet apertures 16a and 16d, and the arcuate
rivet clips 16b and 16¢, are aligned with one another. The internal support walls 128 have
rivet passages 119 allowing the connector to connect securely to a wiper blade having a rivet.
Of course, other methods of connecting the connector to a wiper blade are within the scope of
the invention. Figures 24 and B and 26 and B illustrate the shorter, flat top surface of the
connector, having sides sloping downward on each side of the rivet. Reducing the height of
the connector makes it require less material (and thus makes it less expensive), gives it a
lower profile for the purposes of the connector’s effect on the passage of air over the
windshield, and the more symmetric look allows the connector to be rotated as needed while
maintaining the same aesthetic look. As before the sloped proximal shelf 113 allows an arm
connecting to it to maintain a negative angle between the wiper arm and the wiper blade, and
the spacer cavity 114 in the second side 118 of the connector 101 allows the connector 101 to

connect a pin-type wiper blade to a wiper arm having a spacer 25.

In operation, the windshield wiper connector 1 disclosed by this invention allows a
single windshield wiper to be used in conjunction with windshield wiper arms having a wide
variety of configurations. This reduces manufacturing cost, inventory cost, and provides for

casy replacement of windshield wipers as needed.
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Another embodiment of the invention is a wiper blade provided with a connector 1
and 101 as described above, or as shown in Figures 1-27. The wiper blade may be of any
type suitable for use with the present invention. For example, the wiper blade can be a
traditional wiper blade having a plurality of frames which carry a wiper strip, and having a
mounting base. Alternatively, the wiper blade may be a beam blade, having one or more
spring-clastic beams, a wiper strip, and a mounting base. The wiper blade may also be a
hybrid wiper blade, which has a combination of a beam and one or more frames, a wiper
strip, and a mounting base. Regardless of the type of wiper blade, the connector 1, 101 can
be adapted to connect to the wiper blade, for example, via a rivet on the wiper blade (which is
commonly located in a mounting base or in the frame of the wiper blade) and a rivet passage
19 and arcuate rivet clips 16b, 16¢ on the connector 1, 101. Any other method discussed
above or otherwise known in the art would also be suitable, such as having one or more pins,
holes, recesses, channels, or other structure in the wiper blade, and having corresponding pin
clips, detents or pins or any other structure complimentary to the structure in the connector 1,

101.

In certain embodiments, the connector 1, 101 may be connected to the wiper blade
prior to connecting to the wiper arm. In certain embodiments, the connector 1, 101 may be
connected to the wiper arm prior to being connected to the wiper blade.. In certain
embodiments, the connector 1 may either be first connected to the wiper arm or to the wiper

arm.

Those skilled in the art will recognize that while the invention will most likely be
used in conjunction with automobiles, it is suitable for use with any vehicle. For example, in
addition to automobiles, trucks, buses, locomotives, aircrafts, or any other vehicle type that

uses a windshield wiper can benefit from the invention.

While specific embodiments have been discussed to illustrate the invention, it will be
understood by those skilled in the art that the descriptions herein are intended as illustrative,
and not as limiting, and that variations in the embodiments can be made without departing

from the spirit of the invention.

For example, any suitable material can be used to manufacture the connector. The
number or position of the retaining pin apertures, locking apertures, or other mechanisms can

vary so long as they are capable of performing their intended function.
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We claim:

1.

A connector for connecting a windshield wiper assembly to a wiper arm, comprising:

a peripheral wall having at least two opposing peripheral side walls;

a top surface extending from one of the two opposing peripheral side walls to the
other; and

the opposing peripheral side walls each having a retaining pin aperture aligned with
one another and sized to be capable of slidably accepting a retaining pin of at least

one pin-type windshield wiper arm.

A connector, as in claim 1, further comprising:

an aperture in the top surface sized such that it is capable of accepting a first locking
tab that extends from a locking arm on a first pin-type of windshield wiper arm;
and wherein

the distance between the outside surfaces of the peripheral side walls is such that the
connector is capable of being attached to a second pin-type windshield wiper arm,
such that a second locking arm of the second pin-type windshield wiper arm
extends past the at least two opposing peripheral side walls of the connector and
the locking tab extends along an outer surface of one of the at least two opposing

peripheral side walls of the connector.

A connector, as in claim 2, wherein:

the top surface of the connector further comprises a proximal shelf and a distal shelf;
and the connector is capable of having a bottom side of the first and/or second
locking arms of the first and/or second pin-type windshield wiper arms rest on the
proximal shelf when the connector is locked to each of the first pin-type and

second pin-type windshield wiper arms.

A connector, as in claim 3, wherein:

the proximal shelf is recessed.

A connector, as in claim 1, further comprising:
at least two internal support walls, and at least one rivet passage and arcuate rivet clip
in each of the internal support walls for accepting and securing a rivet of a wiper

blade, thereby securing the connector to the wiper blade.

A connector, as in claim 5, wherein:
the connector is capable of being secured to the mounting base of a windshield wiper

15



10

15

20

25

30

10.

11.

12.

13.

14.

WO 2013/019645 PCT/US2012/048617

blade assembly via the rivet through the mounting base.

A connector, as in claim 1, further comprises a proximal shelf, wherein

the connector is further capable of connecting to a pin-type wiper arm having a
horizontal extension extending from a locking arm substantially to the end of a the
proximal shelf, and the top surface of the connector has clearance for the

horizontal extension.

A connector, as in claim 1, wherein:

the connector is fabricated as a single piece.

A connector, as in claim 7, further comprising;:
internal support walls extending downward from the top surface, and substantially

along the longitudinal length of the connector.

A connector, as in claim 7, further comprising:
at least one rivet aperture in each of the at least two opposing peripheral side walls
capable of accepting a rivet of a mounting base of a wiper blade in order to secure

the connector the wiper blade assembly.

A connector, as in claim 1, wherein:

the top surface of the connector further comprises a proximal shelf and a distal shelf;
and the connector is capable of connecting to the at least one pin-type wiper arm
such that a bottom side of a locking arm of the at least one pin-type windshield
wiper arm rests on the distal shelf when the connector is locked to the at least one

pin-type windshield wiper arm.

A connector, as in claim 11, wherein:

the distal shelf is sloped.

A connector, as in claim 1, wherein:

an aperture in the top surface is positioned to be capable of receiving a locking tab of
the locking arm of the at least one pin-type windshield wiper arm when the
connector is locked to the windshield wiper arm;

whereby the connector is prevented from sliding off of the at least one pin-type at

least one pin-type windshield wiper arm.

A connector, as in claim 1, further comprising:

a spacer cavity in a peripheral side wall sized to be capable of accepting a spacer of a
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pin-type wiper arm having a spacer.

15. A wiper blade assembly comprising:
a wiper blade;
a connector capable of connecting to said wiper blade and further capable of
connecting said wiper blade to at least two different pin-type wiper arms wherein

each of the at least two different pin-type wiper arms has a locking arm.

16.  The wiper blade assembly of claim 15, wherein the at least two different pin-type
wiper arms comprises:
at least one pin-type wiper arm having a locking tab extending past the arm’s pin; and
at least one other pin-type wiper arm having a locking tab that does not extend past

the other arm’s pin.

17.  The wiper blade assembly of claim 15, wherein the at least two different pin-type
wiper arms comprises:
at least one pin-type wiper arm having a spacer on the arm’s pin; and
at least one other pin-type wiper arm that does not have a spacer on the other arm’s
pin.
18.  The wiper blade assembly of claim 15 wherein the connector can connect to the wiper
blade by passing a rivet on the wiper blade through at least two rivet passages on the

connector, into at least two arcuate rivet clips on the connector.

19.  The wiper blade assembly of claim 15 wherein the connector further comprises:
a peripheral wall having at least two opposing side walls;
a top surface;
an aperture in the top surface sized to accept a windshield wiper arm locking tab that
extends from a locking arm on a windshield wiper arm; and
the opposing peripheral side walls each having a retaining pin aperture aligned with
one another and sized to be capable of slidably accepting a retaining pin on a

windshield wiper arm.

20. A wiper blade assembly comprising:
a wiper blade having a rivet;
a connector having
a peripheral wall having two opposing side walls;
a spacer cavity in at least one of the two opposing side walls

17
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a top surface having a flat distal shelf and a sloped proximal shelf, and a
locking aperture capable of receiving the locking tab of a pin-type wiper
arm;

at least two internal support walls, each of the two internal support walls

5 having a rivet passage and an arcuate rivet clip;

a retaining pin aperture extending through the two opposing side walls and the
two internal support walls; and

a width between the opposing side walls of the peripheral wall that is different
at the proximal shelf than the width between the opposing side walls at the

10 distal shelf.
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