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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to and all the
benefits of United States Provisional Application No.
62/291,810, filed February 5, 2016 and United States
Provisional Application No. 62/326,096, filed April 22,
2016.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention relates, generally, to wip-
er systems and, more specifically, to wiper adapters for
wiper assemblies as disclosed in US 2013/239353 A1 or
US 2015/151718 A1. The first named document is con-
sidered to be the prior art closest to the subject-matter
of the independent claims.

2. Description of the Related Art

[0003] Conventional automotive wiper systems known
in the art include some type of wiper assembly (some-
times referred to as a wiper blade) mounted to a wiper
arm which, in turn, is mounted adjacent to a surface to
be wiped, such as a windshield of a vehicle, and pivotally
driven to impart reciprocal motion to the wiper assembly
across the windshield. The wiper assembly typically in-
cludes a rubber wiping element that contacts the wind-
shield across the surface to be wiped. The wiper assem-
bly often incorporates one or more metal strips that act
to reinforce the wiping element and facilitate wiping con-
tact by the wiping element across what is typically a
curved glass surface. The wiper assembly also typically
includes a coupler that attaches to and supports the one
or more metal strips, and an adapter pivotally attached
to the coupler. The adapter allows the wiper assembly
to be releasably attached to the wiper arm. In this context,
the wiper arm delivers a downward force to the wiper
assembly that is distributed thereacross so as to press
the wiper assembly into contact with the windshield. The
wiper assembly also typically includes an airfoil that at-
taches to the metal strips, and may also include pair of
end caps located at distal ends of the wiper assembly.
[0004] Each of the components of a wiper assembly
of the type described above must cooperate to effectively
clean a surface to be wiped. In addition, each of the com-
ponents must be designed not only to facilitate an im-
proved wipe quality, but also so as to reduce the cost
and complexity of assembling the wiper assembly.
[0005] While wiper assemblies known in the related art
have generally performed well for their intended purpose,
there remains a need in the art for a wiper assembly that
has superior operational characteristics, reduces the
cost of manufacturing the assembly, and provides simple
releasable attachment to wiper arms.

SUMMARY OF THE INVENTION

[0006] The present invention overcomes the disadvan-
tages in the related art in an adapter for use in releasably
attaching a wiper assembly to a wiper arm attachment
member. The attachment member extends to a terminal
end with an upper wall and a pair of side walls depending
from the upper wall. The side walls each have an inward-
ly-extending protrusion spaced longitudinally from the
terminal end and a U-shaped cutout formed at the termi-
nal end defining upper and lower cutout edges. The upper
wall has an aperture spaced longitudinally from the ter-
minal end. The adapter has a body with first and second
ends. A stop is formed on the body at the first end for
abutting the terminal end of the attachment member. At
least one slot is formed in the body at the second end for
receiving one of the protrusions of the attachment mem-
ber. A resilient finger is operatively attached to the body
and has a tooth for engaging the aperture of the attach-
ment member so as to prevent longitudinal movement
between the adapter and the attachment member of the
wiper arm when the stop abuts the terminal end of the
attachment member. At least one brace is formed on the
body at the first end for being received in one of the cut-
outs of the attachment member when the tooth of the
resilient finger engages the aperture of the attachment
member. The brace at least partially abuts the lower cut-
out edge of the attachment member and remains spaced
from the upper cutout edge of the attachment member.
[0007] In addition, the present invention is directed to-
ward a wiper assembly for use in releasably attaching to
a wiper arm attachment member which extends to a ter-
minal end with an upper wall and a pair of side walls
depending from the upper wall. The side walls each have
an inwardly-extending protrusion spaced longitudinally
from the terminal end and a U-shaped cutout formed at
the terminal end defining upper and lower cutout edges.
The upper wall has an aperture spaced longitudinally
from the terminal end. The wiper assembly includes a
wiping element adapted to contact the surface to be
wiped, and at least one elongated spline acting to support
the wiping element. The spline has opposing longitudinal
ends. An airfoil is operatively attached to the spline. A
pair of end caps are operatively attached to each of the
longitudinal ends of the spline. A coupler is operatively
attached to the spline between the longitudinal ends. An
adapter is pivotally attached to the coupler. The adapter
has a body with first and second ends. A stop is formed
on the body at the first end for abutting the terminal end
of the attachment member. At least one slot is formed in
the body at the second end for receiving one of the pro-
trusions of the attachment member. A resilient finger is
operatively attached to the body and has a tooth for en-
gaging the aperture of the attachment member so as to
prevent longitudinal movement between the adapter and
the attachment member of the wiper arm when the stop
abuts the terminal end of the attachment member. At
least one brace is formed on the body at the first end for
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being received in one of the cutouts of the attachment
member when the tooth of the resilient finger engages
the aperture of the attachment member. The brace at
least partially abuts the lower cutout edge of the attach-
ment member and remains spaced from the upper cutout
edge of the attachment member.
[0008] According to independent claim 1, the present
invention is directed toward an adapter for use in releas-
ably attaching a wiper assembly to a wiper arm attach-
ment member. The attachment member extends to a ter-
minal end with an upper wall and a pair of side walls
depending from the upper wall. The side walls each have
an inwardly-extending protrusion spaced longitudinally
from the terminal end and a U-shaped cutout formed at
the terminal end defining upper and lower cutout edges.
The upper wall has an aperture spaced longitudinally
from the terminal end. The adapter has a body with first
and second ends. A stop is formed on the body at the
first end for abutting the terminal end of the attachment
member. At least one slot is formed in the body at the
second end for receiving one of the protrusions of the
attachment member. A resilient finger is operatively at-
tached to the body and has a tooth for engaging the ap-
erture of the attachment member so as to prevent longi-
tudinal movement between the adapter and the attach-
ment member of the wiper arm when the stop abuts the
terminal end of the attachment member.
[0009] According to independent claim 5, the present
invention is directed toward a wiper assembly for use in
releasably attaching to a wiper arm attachment member
which extends to a terminal end with an upper wall and
a pair of side walls depending from the upper wall. The
side walls each have an inwardly-extending protrusion
spaced longitudinally from the terminal end and a U-
shaped cutout formed at the terminal end defining upper
and lower cutout edges. The upper wall has an aperture
spaced longitudinally from the terminal end. The wiper
assembly includes a wiping element adapted to contact
the surface to be wiped, and at least one elongated spline
acting to support the wiping element. The spline has op-
posing longitudinal ends. An airfoil is operatively attached
to the spline. A pair of end caps are operatively attached
to each of the longitudinal ends of the spline. A coupler
is operatively attached to the spline between the longi-
tudinal ends. An adapter is pivotally attached to the cou-
pler. The adapter has a body with first and second ends.
A stop is formed on the body at the first end for abutting
the terminal end of the attachment member. At least one
slot is formed in the body at the second end for receiving
one of the protrusions of the attachment member. A re-
silient finger is operatively attached to the body and has
a tooth for engaging the aperture of the attachment mem-
ber so as to prevent longitudinal movement between the
adapter and the attachment member of the wiper arm
when the stop abuts the terminal end of the attachment
member.
[0010] In addition, the present invention is directed to-
ward an adapter for use in releasably attaching a wiper

assembly to a wiper arm attachment member. The at-
tachment member extends to a terminal end with an up-
per wall and a pair of side walls depending from the upper
wall. The side walls each have an inwardly-extending
protrusion spaced longitudinally from the terminal end
and a U-shaped cutout formed at the terminal end defin-
ing upper and lower cutout edges. The upper wall has
an aperture spaced longitudinally from the terminal end.
The adapter has a body with first and second ends. A
stop is formed on the body at the first end for abutting
the terminal end of the attachment member. At least one
slot is formed in the body at the second end for receiving
one of the has a tooth for engaging the aperture of the
attachment member so as to prevent longitudinal move-
ment between the adapter and the attachment member
of the wiper arm when the stop abuts the terminal end of
the attachment member. At least one brace is formed on
the body at the first end for being received in one of the
cutouts of the attachment member when the tooth of the
resilient finger engages the aperture of the attachment
member wherein the brace at least partially abuts the
lower cutout edge of the attachment member.
[0011] In addition, the present invention is directed to-
ward a wiper assembly for use in releasably attaching to
a wiper arm attachment member which extends to a ter-
minal end with an upper wall and a pair of side walls
depending from the upper wall. The side walls each have
an inwardly-extending protrusion spaced longitudinally
from the terminal end and a U-shaped cutout formed at
the terminal end defining upper and lower cutout edges.
The upper wall has an aperture spaced longitudinally
from the terminal end. The wiper assembly includes a
wiping element adapted to contact the surface to be
wiped, and at least one elongated spline acting to support
the wiping element. The spline has opposing longitudinal
ends. An airfoil is operatively attached to the spline. A
pair of end caps are operatively attached to each of the
longitudinal ends of the spline. A coupler is operatively
attached to the spline between the longitudinal ends. An
adapter is pivotally attached to the coupler. The adapter
has a body with first and second ends. A stop is formed
on the body at the first end for abutting the terminal end
of the attachment member. At least one slot is formed in
the body at the second end for receiving one of the has
a tooth for engaging the aperture of the attachment mem-
ber so as to prevent longitudinal movement between the
adapter and the attachment member of the wiper arm
when the stop abuts the terminal end of the attachment
member. At least one brace is formed on the body at the
first end for being received in one of the cutouts of the
attachment member when the tooth of the resilient finger
engages the aperture of the attachment member wherein
the brace at least partially abuts the lower cutout edge
of the attachment member.
[0012] In addition, the present invention is directed to-
ward an adapter for use in releasably attaching a wiper
assembly to a wiper arm attachment member. The at-
tachment member extends to a terminal end with an up-
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per wall and a pair of side walls depending from the upper
wall. The side walls each have an inwardly-extending
protrusion spaced longitudinally from the terminal end
and a U-shaped cutout formed at the terminal end defin-
ing upper and lower cutout edges. The upper wall has
an aperture spaced longitudinally from the terminal end.
The adapter has a body with first and second ends. At
least one slot is formed in the body at the second end for
receiving one of the protrusions of the attachment mem-
ber of the wiper arm. The slot has a floor arranged to
abut one of the protrusions of the attachment member
so as to limit longitudinal movement of the attachment
member towards the first end of the body of the adapter
when the floor abuts the protrusion. A resilient finger is
operatively attached to the body and has a tooth for en-
gaging the aperture of the attachment member so as to
prevent longitudinal movement between the adapter and
the attachment member of the wiper arm when the floor
of the slot abuts the protrusion of the attachment member.
At least one brace is formed on the body at the first end
for being received in one of the cutouts of the attachment
member when the tooth of the resilient finger engages
the aperture of the attachment member. The brace at
least partially abuts the lower cutout edge of the attach-
ment member and remains spaced from the upper cutout
edge of the attachment member.
[0013] In addition, the present invention is directed to-
ward a wiper assembly for use in releasably attaching to
a wiper arm attachment member which extends to a ter-
minal end with an upper wall and a pair of side walls
depending from the upper wall. The side walls each have
an inwardly-extending protrusion spaced longitudinally
from the terminal end and a U-shaped cutout formed at
the terminal end defining upper and lower cutout edges.
The upper wall has an aperture spaced longitudinally
from the terminal end. The wiper assembly includes a
wiping element adapted to contact the surface to be
wiped, and at least one elongated spline acting to support
the wiping element. The spline has opposing longitudinal
ends. An airfoil is operatively attached to the spline. A
pair of end caps are operatively attached to each of the
longitudinal ends of the spline. A coupler is operatively
attached to the spline between the longitudinal ends. An
adapter is pivotally attached to the coupler. The adapter
has a body with first and second ends. At least one slot
is formed in the body at the second end for receiving one
of the protrusions of the attachment member of the wiper
arm. The slot has a floor arranged to abut one of the
protrusions of the attachment member so as to limit lon-
gitudinal movement of the attachment member towards
the first end of the body of the adapter when the floor
abuts the protrusion. A resilient finger is operatively at-
tached to the body and has a tooth for engaging the ap-
erture of the attachment member so as to prevent longi-
tudinal movement between the adapter and the attach-
ment member of the wiper arm when the floor of the slot
abuts the protrusion of the attachment member. At least
one brace is formed on the body at the first end for being

received in one of the cutouts of the attachment member
when the tooth of the resilient finger engages the aperture
of the attachment member. The brace at least partially
abuts the lower cutout edge of the attachment member
and remains spaced from the upper cutout edge of the
attachment member.
[0014] In this way, the adapter and wiper assembly of
the present invention cooperate to effectively clean a sur-
face to be wiped and, at the same time, provide simple
releasable attachment to the wiper arm attachment mem-
ber. Further, the adapter and wiper assembly of the
present invention provide advantages related to usability,
manufacturing, component assembly, and performance
in use.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Other objects, features, and advantages of the
present invention will be readily appreciated as the same
becomes better understood after reading the subsequent
description taken in connection with the accompanying
drawings.

Figure 1 is a partial perspective view of a front of a
vehicle having a pair of wiper assemblies pivotally
mounted to respective wiper arms for reciprocal
movement across a windshield of the vehicle.
Figure 2 is an enlarged perspective view of a wiper
assembly having a coupler and an adapter pivotally
mounted to the coupler according to a first embodi-
ment of the present invention.
Figure 3 is an exploded perspective view of the wiper
assembly of Figure 2.
Figure 4A is an enlarged perspective view of the
adapter of Figures 2-3.
Figure 4B is a rotated perspective view of the adapter
of Figures 2-4A.
Figure 5A is a perspective view of the wiper arm of
Figure 1, showing an attachment member config-
ured for releasable attachment to the adapter of Fig-
ures 2-4B.
Figure 5B is a rotated perspective view of the wiper
arm and attachment member of Figure 5A, with por-
tions of the attachment member shown in phantom.
Figure 6A is a perspective view of the adapter of
Figures 2-4B shown in a first configuration spaced
from the attachment member of Figures 5A-5B.
Figure 6B is a perspective view of the adapter and
the attachment member of Figure 6A shown in a sec-
ond configuration with the attachment member be-
ginning to slide into engagement with the adapter.
Figure 6C is a perspective view of the adapter and
the attachment member of Figures 6A-6B shown in
a third configuration with the attachment member
continuing to slide into engagement with the adapter.
Figure 6D is a perspective view of the adapter and
the attachment member of Figures 6A-6C shown in
a fourth configuration with the adapter secured to
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the attachment member.
Figure 7A is a top-side plan view of the adapter and
the attachment member of Figure 6A shown in the
first configuration.
Figure 7B is a right-side plan view of the adapter and
the attachment member of Figure 6A shown in the
first configuration.
Figure 8A is a top-side plan view of the adapter and
the attachment member of Figure 6D shown secured
in the fourth configuration.
Figure 8B is a right-side plan view of the adapter and
the attachment member of Figure 6D shown secured
in the fourth configuration.
Figure 9 is a sectional view taken along line 9-9 of
Figure 8A, showing the adapter and the attachment
member secured in the fourth configuration with a
portion of the adapter shown in phantom.
Figure 10 is a sectional view taken along line 10-10
of Figure 8B, showing the adapter and the attach-
ment member secured in the fourth configuration.
Figure 11 is a sectional view taken along line 11-11
of Figure 8B, showing the adapter and the attach-
ment member secured in the fourth configuration.
Figure 12A is a perspective view of an adapter ac-
cording to a second embodiment.
Figure 12B is a rotated perspective view of the adapt-
er of Figure 12A.
Figure 13A is a perspective view of an adapter ac-
cording to a third embodiment.
Figure 13B is a rotated perspective view of the adapt-
er of Figure 13A.
Figure 14 is another perspective view of the third
embodiment of the adapter of Figure 13A.
Figure 15 is a perspective view of an adapter accord-
ing to a fourth embodiment.
Figure 16 is a perspective view of an adapter accord-
ing to a fifth embodiment.
Figure 17 is a top-side plan view of the third embod-
iment of the adapter of Figures 13A-13B shown se-
cured to the attachment member of Figures 5A-5B.
Figure 18 is a sectional view taken along line 18-18
of Figure 17.
Figure 19 is a top-side plan view of the fourth em-
bodiment of the adapter of Figure 15 shown secured
to the attachment member of Figures 5A-5B.
Figure 20 is a sectional view taken along line 20-20
of Figure 19.
Figure 21 is a top-side plan view of the fifth embod-
iment of the adapter of Figure 16 shown secured to
the attachment member of Figures 5A-5B.
Figure 22 is a sectional view taken along line 22-22
of Figure 21.
Figure 23 is another perspective view of the third
embodiment of the adapter of Figure 13A.
Figure 24 is a perspective view of an adapter accord-
ing to a sixth embodiment.
Figure 25 is a perspective view of an adapter accord-
ing to a seventh embodiment.

Figure 26A is a right-side plan view of the third em-
bodiment of the adapter of Figures 13A-13B and 23
shown spaced from the attachment member of Fig-
ures 5A-5B.
Figure 26B is a right-side plan view of the adapter
and the attachment member of Figure 26A shown
with the attachment member sliding into engage-
ment with the adapter.
Figure 26C is a right-side plan view of the adapter
and the attachment member of Figures 26A-26B
shown with the adapter secured to the attachment
member.
Figure 27A is a right-side plan view of the sixth em-
bodiment of the adapter of Figure 24 shown spaced
from the attachment member of Figures 5A-5B.
Figure 27B is a right-side plan view of the adapter
and the attachment member of Figure 27A shown
with the attachment member sliding into engage-
ment with the adapter.
Figure 27C is a right-side plan view of the adapter
and the attachment member of Figures 27A-27B
shown with the adapter secured to the attachment
member.
Figure 28A is a right-side plan view of the seventh
embodiment of the adapter of Figure 25 shown
spaced from the attachment member of Figures 5A-
5B.
Figure 28B is a right-side plan view of the adapter
and the attachment member of Figure 28A shown
with the attachment member sliding into engage-
ment with the adapter.
Figure 28C is a right-side plan view of the adapter
and the attachment member of Figures 28A-28B
shown with the adapter secured to the attachment
member.
Figure 29 is another perspective view of the third
embodiment of the adapter of Figure 13A.
Figure 30 is a perspective view of an adapter accord-
ing to an eighth embodiment.
Figure 31 is a perspective view of an adapter accord-
ing to a ninth embodiment.
Figure 32 is a perspective view of an adapter accord-
ing to a tenth embodiment.
Figure 33A is a perspective view of an adapter ac-
cording to an eleventh embodiment.
Figure 33B is a rotated perspective view of the adapt-
er of Figure 33A.
Figure 34 is a top-side plan view of the eleventh em-
bodiment of the adapter of Figures 33A-33B shown
secured to the attachment member of Figures 5A-
5B.
Figure 35 is a sectional view taken along line 35-35
of Figure 34.
Figure 36A is a perspective view of an adapter ac-
cording to a twelfth embodiment.
Figure 36B is a rotated perspective view of the adapt-
er of Figure 36A.
Figure 37 is a top-side plan view of the twelfth em-
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bodiment of the adapter of Figures 36A-36B shown
secured to the attachment member of Figures 5A-
5B.
Figure 38 is a sectional view taken along line 38-38
of Figure 37.
Figure 39A is a perspective view of an adapter ac-
cording to a thirteenth embodiment.
Figure 39B is a rotated perspective view of the adapt-
er of Figure 39A.
Figure 40 is a top-side plan view of the thirteenth
embodiment of the adapter of Figures 39A-39B
shown secured to the attachment member of Figures
5A-5B.
Figure 41 is a sectional view taken along line 41-41
of Figure 40.
Figure 42A is a perspective view of an adapter ac-
cording to a fourteenth embodiment.
Figure 42B is a rotated perspective view of the adapt-
er of Figure 42A.
Figure 43 is a top-side plan view of the fourteenth
embodiment of the adapter of Figures 42A-42B
shown secured to the attachment member of Figures
5A-5B.
Figure 44 is a sectional view taken along line 44-44
of Figure 43.
Figure 45A is a perspective view of an adapter ac-
cording to a fifteenth embodiment, the adapter hav-
ing a body and a cap.
Figure 45B is a rotated perspective view of the adapt-
er of Figure 45A.
Figure 46 is an exploded perspective view of the
adapter of Figures 45A-45B.
Figure 47 is a perspective view of the adapter of Fig-
ures 45A-46 shown in an open configuration.
Figure 48A is a right-side plan view of the fifteenth
embodiment of the adapter of Figure 47 shown in
the open configuration spaced from the attachment
member of Figures 5A-5B.
Figure 48B is a right-side plan view of the adapter
and the attachment member of Figure 48A shown in
the open configuration with the attachment member
engaging the body of the adapter.
Figure 48C is a right-side plan view of the adapter
and the attachment member of Figures 48A-48B
shown in a closed configuration with the adapter se-
cured to the attachment member.
Figure 49 is a top-side plan view of the fifteenth em-
bodiment of the adapter of Figures 45A-48C shown
secured to the attachment member of Figures 5A-
5B.
Figure 50 is a sectional view taken along line 50-50
of Figure 49.
Figure 51 is another top-side plan view of the fifteenth
embodiment of the adapter and the attachment
member of Figure 49.
Figure 52 is a sectional view taken along line 52-52
of Figure 51.
Figure 53A is a perspective view of an adapter ac-

cording to a sixteenth embodiment, the adapter hav-
ing a body and a cap.
Figure 53B is a rotated perspective view of the adapt-
er of Figure 53A.
Figure 54 is an exploded perspective view of the
adapter of Figures 53A-53B.
Figure 55 is a perspective view of the adapter of Fig-
ures 53A-54 shown in an open configuration.
Figure 56A is a right-side plan view of the sixteenth
embodiment of the adapter of Figure 55 shown in
the open configuration spaced from the attachment
member of Figures 5A-5B.
Figure 56B is a right-side plan view of the adapter
and the attachment member of Figure 56A shown in
the open configuration with the attachment member
engaging the body of the adapter.
Figure 56C is a right-side plan view of the adapter
and the attachment member of Figures 56A-56B
shown in a closed configuration with the adapter se-
cured to the attachment member.
Figure 57 is a top-side plan view of the sixteenth
embodiment of the adapter of Figures 53A-56C
shown secured to the attachment member of Figures
5A-5B.
Figure 58 is a sectional view taken along line 58-58
of Figure 57.
Figure 59 is another top-side plan view of the six-
teenth embodiment of the adapter and the attach-
ment member of Figure 57.
Figure 60 is a sectional view taken along line 60-60
of Figure 59.
Figure 61A is a perspective view of an adapter ac-
cording to a seventeenth embodiment.
Figure 61B is a rotated perspective view of the adapt-
er of Figure 61A.
Figure 62A is a right-side plan view of the seven-
teenth embodiment of the adapter of Figures 61A-
61B shown spaced from the attachment member of
Figures 5A-5B.
Figure 62B is a right-side plan view of the adapter
and the attachment member of Figure 62A shown
with the attachment member dropping into engage-
ment with the adapter.
Figure 62C is a right-side plan view of the adapter
and the attachment member of Figures 62A-62B
shown with the adapter secured to the attachment
member
Figure 63 is a top-side plan view of the seventeenth
embodiment of the adapter of Figures 61A-62C
shown secured to the attachment member of Figures
5A-5B.
Figure 64 is a sectional view taken along line 64-64
of Figure 63.
Figure 65 is a sectional view taken along line 65-65
of Figure 63.
Figure 66A is a perspective view of an adapter ac-
cording to an eighteenth embodiment.
Figure 66B is a rotated perspective view of the adapt-
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er of Figure 66A.
Figure 67A is a right-side plan view of the eighteenth
embodiment of the adapter of Figures 66A-66B
shown spaced from the attachment member of Fig-
ures 5A-5B.
Figure 67B is a right-side plan view of the adapter
and the attachment member of Figure 67A shown
with the attachment member dropping into engage-
ment with the adapter.
Figure 67C is a right-side plan view of the adapter
and the attachment member of Figures 67A-67B
shown with the adapter secured to the attachment
member.
Figure 68 is a top-side plan view of the eighteenth
embodiment of the adapter of Figures 66A-67C
shown secured to the attachment member of Figures
5A-5B.
Figure 69 is a sectional view taken along line 69-69
of Figure 68.
Figure 70 is a sectional view taken along line 70-70
of Figure 68.
Figure 71A is a perspective view of an adapter ac-
cording to a nineteenth embodiment.
Figure 71B is a rotated perspective view of the adapt-
er of Figure 71A.
Figure 72A is a perspective view of the ninetieth em-
bodiment of the adapter of Figures 71A-71B shown
spaced from the attachment member of Figures 5A-
5B.
Figure 72B is a perspective view of the adapter and
the attachment member of Figure 72A shown with
the attachment member beginning to slide into en-
gagement with the adapter.
Figure 72C is a perspective view of the adapter and
the attachment member of Figures 72A-72B shown
with the attachment member continuing to slide into
engagement with the adapter.
Figure 72D is a perspective view of the adapter and
the attachment member of Figures 72A-72C shown
with the adapter secured to the attachment member.
Figure 73 is a top-side plan view of the nineteenth
embodiment of the adapter of Figures 71A-72D
shown secured to the attachment member of Figures
5A-5B.
Figure 74 is a sectional view taken along line 74-74
of Figure 73.
Figure 75A is a perspective view of an adapter ac-
cording to a twentieth embodiment.
Figure 75B is a rotated perspective view of the adapt-
er of Figure 75A.
Figure 76 is a perspective view of the twentieth em-
bodiment of the adapter of Figures 75A-75B shown
secured to the attachment member of Figures 5A-
5B.
Figure 77 is a top-side plan view of the twentieth
embodiment of the adapter of Figures 75A-76 shown
secured to the attachment member of Figures 5A-
5B.

Figure 78 is a sectional view taken along line 158-158
of Figure 77.
Figure 79 is a sectional view taken along line 79-79
of Figure 77.

DETAILED DESCRIPTION OF THE INVENTION

[0016] With reference to the Figures, where like nu-
merals are used to designate like structure throughout
the several views, a portion of a vehicle is schematically
illustrated at 20 in Figure 1. The vehicle 100 includes a
cowl 102, a roof 104, and a pair of laterally spaced front
A-pillars 106 extending between the roof 104 and the
cowl 102. The A-pillars 106, roof 104, and cowl 102 co-
operate to define a generally rectangular opening 108 in
which a curved or "swept back" glass windshield 110 is
supported. As illustrated, the vehicle 100 is an automo-
bile, but could be any type of vehicle, such as a heavy-
duty truck, train, airplane, ship, construction vehicle or
equipment, military vehicle, or any other type of vehicle
that contains surface wiper systems.
[0017] A wiper system is generally indicated at 112 in
Figure 1 and is employed to clean the windshield 110.
The wiper system 112 includes a pair of wiper arms, gen-
erally indicated at 114, and a pair of wiper assemblies,
generally indicated at 116, which correspond to the driver
and passenger sides of the vehicle 100. However, those
having ordinary skill in the art will appreciate that the wip-
er system 112 could employ a single wiper arm 114 and
a single wiper assembly 116, or more than two wiper
arms 114 and more than two wiper assemblies 116, with-
out departing from the scope of the present invention. In
the representative example illustrated herein, each wiper
assembly 116 is carried by a corresponding wiper arm
114. The wiper system 112 also includes an electric mo-
tor (not shown, but generally known in the art) to move
the wiper assemblies 116 in an oscillating manner across
the surface of the windshield 110.
[0018] While the wiper assembly 116 illustrated in Fig-
ure 1 is shown in connection with the front windshield
110 of the vehicle 100, those having ordinary skill in the
art will appreciate that wiper assemblies 116 could be
used in other areas of the vehicle 100 that employ a wiper
system 112, such as a rear window (not shown) or a head
lamp (not shown). Thus, it will be understood that the
present invention is not limited for use solely in connec-
tion with wiper arms 114 adapted for use on a vehicle’s
windshield 110, but for use in all applications where wiper
systems 32 are employed.
[0019] Referring to Figures 2 and 3, the wiper assem-
bly 116 includes a wiping element 118 that is adapted to
contact a surface of the vehicle 100 to be wiped, in this
representative example, the windshield 110. The wiper
assembly 116 also includes at least one support member
120 that defines a longitudinal axis and that acts to rein-
force or support the wiping element 118. In the repre-
sentative embodiment illustrated herein, the support
member 120 is a pair of splines 120A that operatively
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reinforce or support the wiping element 118. However,
those having ordinary skill in the art will appreciate from
the description that follows that the support member 120
may be either monolithic or defined by a pair of splines
120A. The wiper assembly 116 also includes a coupler
122 operatively attached to the support member 120. As
is described in greater detail below, the coupler 122 is
configured to attach to an adapter 124 which, in turn, is
adapted to connect the wiper assembly 116 to the wiper
arm 114. The wiper assembly 116 may also include an
airfoil assembly, generally indicated at 116, to prevent
the wiper assembly 116 from lifting away from the surface
of the windshield 110. The wiper assembly 116 may still
further include one or more end caps, generally indicated
at 128, to prevent the airfoil assembly 126 from disen-
gaging the support member 120. Each of these compo-
nents will be described in greater detail below.
[0020] The wiping element 118 is configured to a pre-
determined length corresponding to a particular applica-
tion, and is often manufactured through an extrusion
process which enables the length of the wiping element
118 to be easily adjusted without a substantial increase
in manufacturing expense. While the wiping element 118
is constructed from a flexible rubber, those having ordi-
nary skill in the art will appreciate that the wiping element
118 could be constructed from any flexible material, such
as silicone or another polymer, without departing from
the scope of the present invention.
[0021] In the embodiment illustrated herein, the wiping
element 118 has opposing grooves (not shown in detail,
but generally known in the art) extending laterally therein
and longitudinally therealong between the longitudinal
ends of the wiping element 118. The grooves receive the
splines 120A of the support member 120. This configu-
ration is referred to in the art as a "twin rail" beam blade.
However, those having ordinary skill in the art will appre-
ciate that the support member 120 could be operatively
attached to the wiping element 118 in other ways, such
as by gluing, without departing from the scope of the
present invention. Moreover, it will be appreciated that
the wiper assembly 116 could employ one or more car-
riers (not shown, but generally known in the art) inter-
posed between the support member 120 and wiping el-
ement 118 such that the support member 120 does not
directly engage the wiping element 118.
[0022] The support member 120 may be constructed
from a resiliently flexible material, such as spring steel
or a polymer, and is adapted to apply force from an in-
termediate position between its longitudinal ends. More
specifically, the support member 120 receives force from
the spring loaded wiper arm 114 at an intermediate po-
sition and distributes this force across the span of the
support member 120 toward its longitudinal ends. To that
end, the support member 120 may be curved longitudi-
nally with a predetermined radius of curvature. In the re-
lated art, this predetermined radius of curvature is some-
times referred to as a "free form" radius of curvature.
Accordingly, the curvature of the support member 120

may be symmetrical or asymmetrical, depending on the
force requirements of the application and the contour of
the windshield 110. The flexible, free form, pre-curved
support member 120 straightens out when the wiper arm
114 applies a force thereto to flatten the support member
120, and directs the wiping element 118 to contact the
windshield 110. Thus, the elongated support member
120 includes a free-form curvature that ensures force
distribution on windshields having various curvatures
and that effects proper wrapping about the windshield
110.
[0023] As illustrated in Figure 3, the splines 120A of
the support member 120 may have a substantially con-
stant width and a constant thickness throughout the
length between the longitudinal ends of the support mem-
ber 120. The constant width and thickness are adapted
to provide high lateral and torsional stiffness so as to
avoid lateral and torsional deflections, which cause the
wiping element 118 to stick/slip ("chatter") on the wind-
shield 110 during operation. Thus, the cross-section of
the support member 120 has a generally rectangular out-
er profile that makes the support member 120 easier to
manufacture. More specifically, where the support mem-
ber 120 is constructed from metal, such as spring steel,
the tools and machinery used to manufacture the support
member 120 are less complicated than that required to
manufacture one having varying widths and/or thickness.
Furthermore, where the support member 120 is con-
structed from a polymer, such as a thermoplastic elas-
tomer, the tools and extrusion process machinery are
also less complicated than those employed to manufac-
ture varying widths and/or thicknesses. However, those
having ordinary skill in the art will appreciate that the sup-
port member 120 illustrated herein may include a varying
thickness and/or width without departing from the scope
of the present invention. Further, as mentioned above,
those having ordinary skill in the art will appreciate that
the support member 120 could be monolithic or a plurality
of splines 120A.
[0024] The support member 120 may include one or
more notches (not shown in detail) located near the lon-
gitudinal ends of the splines 120A of the support member
120, which are generally trapezoidal or rectangular in
shape, but may be any shape suitable to cooperate with
the end caps 128 to retain the end caps 128 to the support
member 120. Additionally, the support member 120 may
include one or more securing features 130 for cooperat-
ing with the coupler 122 to operatively attach the support
member 120 to the coupler 122. In the embodiment illus-
trated in Figure 3, the securing features 130 are formed
as a plurality of rectangular notches that cooperate with
the coupler 122 to secure the splines 120A of the support
member 120 to the coupler 122. However, those having
ordinary skill in the art will appreciate that the securing
features 130 could be of any suitable shape or configu-
ration, or could be omitted entirely, without departing from
the scope of the present invention. Specifically, those
having ordinary skill in the art will appreciate that the cou-
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pler 122 could be fixed to the support member 120 in
several different ways. By way of non-limiting example,
the coupler 122 could be glued, welded, crimped, bolted,
riveted, formed-over, locked, or otherwise fixed to the
support member 120 without departing from the scope
of the present invention
[0025] As noted above, the wiper assembly 116 also
typically includes at least one airfoil assembly 126 oper-
atively mounted to the support member 120. The airfoil
assembly 126 extends substantially along the length of
the wiper assembly 116 and acts to reduce the likelihood
of wind lift by allowing air to flow over the wiper assembly
116. More specifically, and in the embodiment illustrated
herein, the airfoil assembly 126 is formed as two individ-
ual components operatively mounted to the support
member 120, with the coupler 122 disposed between the
airfoils 126. However, those having ordinary skill in the
art will appreciate that the airfoil assembly 126 could be
formed as any suitable number of individual components
without departing from the scope of the present invention.
By way of non-limiting example, the airfoil assembly 126
could be defined by a single unitary component, could
be integrated with the wiping element 118, or could be
omitted entirely.
[0026] While the wiper assembly 116 depicted in Fig-
ures 2 and 3 includes airfoils 126 with asymmetric, angled
profiles that extend along a substantially constant cross-
section, those having ordinary skill in the art will appre-
ciate that the airfoils 126 could be formed differently with-
out departing from the scope of the present invention.
The airfoil assembly 126 is configured to a predetermined
length corresponding to a particular application, and may
be manufactured by an extrusion process. However,
those having ordinary skill in the art will appreciate that
the airfoil assembly 126 could be constructed in other
ways, such as by an injection molding, without departing
from the scope of the present invention. Moreover, those
having ordinary skill in the art will appreciate that manu-
facturing by extrusion enables the length of the airfoil
assembly 126 to be easily adjusted without a substantial
increase in manufacturing expense. Further still, while
the airfoil assembly 126 is constructed from plastic, those
having ordinary skill in the art will appreciate that the air-
foil assembly 126 could be constructed from any suitable
material without departing from the scope of the present
invention. Moreover, while the airfoil assembly 126 is ex-
truded from a single material, those having ordinary skill
in the art will appreciate that the airfoil assembly 126
could be formed from a plurality of materials, such as by
co-extrusion, over-molding, skin coating, etc., without de-
parting from the scope of the present invention.
[0027] As illustrated in Figures 2 and 3 and as noted
above, the wiper assembly 116 includes a pair of end
caps, generally indicated at 128, which are adapted to
be disposed adjacent to the distal ends of the support
member 120. The end caps 128 are secured to the sup-
port member 120 and may have a profile that substan-
tially mimics the contours of the airfoil assembly 126 so

as to maintain the wind lift characteristics of the wiper
assembly 116 and to provide an increased aesthetic val-
ue. The end caps 128 also provide a mass increase ad-
jacent to the distal ends of the support member 120 that
helps prevent localized chatter along the extremities of
the wiping element 118 caused by a combination of wind
lift and a decrease in the force distributed to this area
from the wiper arm 114 via the splines 120A, as described
above. It will be appreciated that the end caps 128 may
include a locking arm (not shown, but generally known
in the art) or other features that engage notches (not
shown in detail) formed in the splines 120A of the support
member 120 so as to secure the end caps 128 thereto.
[0028] As previously noted, in one embodiment of the
present invention, the wiper assembly 116 includes a
coupler 122 operatively attached to the support member
120. As illustrated in Figure 3, the coupler 122 includes
a base portion 132 and a saddle 134 extending therefrom.
The saddle 134 includes opposing cylindrical recesses
136 configured to pivotally engage the adapter 124, as
is discussed more thoroughly below. However, those
having ordinary skill in the art will appreciate that the cou-
pler 122 could be connected to the adapter 124 in any
suitable way without departing from the scope of the
present invention. In the embodiment illustrated herein,
the coupler 122 is a unitary, one piece component. How-
ever, those having ordinary skill in the art will appreciate
that the coupler 122 could be designed as a plurality of
components that interlock or otherwise cooperate to op-
eratively attach to the support member 120, without de-
parting from the scope of the present invention. The cou-
pler 122 is constructed from plastic and is formed using
an injection molding process. However, those having or-
dinary skill in the art will appreciate that the coupler 122
could be constructed from any suitable material formed
using any suitable process without departing from the
scope of the present invention.
[0029] As noted above, the adapter 124 is configured
to releasably attach to the wiper arm 114. Specifically,
the adapter 124 facilitates releasable attachment of the
wiper assembly 116 to a wiper arm 114 having a partic-
ular type of attachment member 138, which is described
more thoroughly below. Typically, the attachment mem-
ber 138 is formed separately from the wiper arm 114 and
then operatively attached thereto, such as by crimping
or welding. However, those having ordinary skill in the
art will appreciate that the attachment member 138 could
also be formed integrally with the wiper arm 114.
[0030] Referring now to Figures 5A-5B, the attachment
member 138 extends to a terminal end 140 with an upper
wall 142 and a pair of side walls 144 depending from the
upper wall 142. Here, the terminal end 140 is defined by
a front edge 140A of the upper wall 142 and curved edges
140B of the side walls 144 (see Figure 5A). The side
walls 144 each have an inwardly-extending protrusion
146. The protrusions 146 face each other, have a sub-
stantially rounded-rectangular profile, and are spaced
longitudinally from the terminal end 140. The side walls
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144 also each have a U-shaped cutout 148 formed at the
terminal end 140. The cutouts 148 are formed trans-
versely through the side walls 144 and each defines an
upper cutout edge 150, a lower cutout edge 152 spaced
vertically below the upper cutout edge 150, and a curve
cutout edge 154 which connects the upper cutout edge
150 and the lower cutout edge 152 and which faces the
terminal end 140. The attachment member 138 also has
an aperture 156 formed in the upper wall 144. The aper-
ture 156 has a rounded-rectangular profile and is spaced
vertically above the protrusions 146 and longitudinally
from the terminal end 140. In Figure 5B, the aperture 156
and portions of the protrusions 146 are shown in phan-
tom. Those having ordinary skill in the art will appreciate
from the discussion that follows that neither the wiper
arm 114 nor the attachment member 138 described
above form part of the present invention.
[0031] As will be appreciated from the subsequent de-
scription below, the present invention is directed towards
adapters 124, and wiper blade assemblies 116 which
employ those adapters 124, configured so as to facilitate
releasable attachment to the specific type of attachment
member 138 described herein. More specifically, twenty
discrete adapter 124 embodiments are described herein.
As a threshold matter, those having ordinary skill in the
art will appreciate that certain structural features shown
in connection with the various embodiments could be re-
arranged or otherwise combined with structural features
of various other embodiments without departing from the
scope of the present invention, as is discussed in greater
detail below.
[0032] Referring again to Figures 4-5, a first embodi-
ment of the adapter 124 of the present invention is shown.
The adapter 124 includes a body, generally indicated at
158, that has a first end 160 and a second end 162. A
stop, generally indicated at 164, is formed on the body
158 at the first end 160. The stop 164 is arranged so as
to abut the terminal end 140 of the attachment member
138. At least one slot 166 is formed in the body 158 at
the second end 162. The slot 166 is arranged so as to
receive one of the protrusions 146 of the attachment
member 138. A resilient finger, generally indicated at
168, is operatively attached to the body 160 and has a
tooth 170 arranged so as to engage the aperture 156 of
the attachment member 138 so as to prevent longitudinal
movement between the adapter 124 and the attachment
member 138 when the stop 164 abuts the terminal end
140 of the attachment member 138, as described in
greater detail below. At least one brace, generally indi-
cated at 172, is formed on the body 158 at the first end
160. The brace 172 is arranged so as to be received in
one of the cutouts 148 of the attachment member 138
when the tooth 170 of the resilient finger 168 engages
the aperture 156 of the attachment member 138, wherein
the brace 172 at least partially abuts the lower cutout
edge 152 of the attachment member 138 and remains
spaced from the upper cutout edge 150 of the attachment
member 138 (see Figure 9). The body 158, stop 164, slot

166, resilient finger 168, tooth 170, and brace 172 of the
adapter 124 cooperate to effect releasable securing of
the wiper assembly 116 to the wiper arm 114. Each of
these components will be described in greater detail be-
low.
[0033] With reference now to Figures 2-4B and 9-11,
as noted above, the adapter 124 is pivotally mounted to
the coupler 122 which, in turn, is operatively attached to
the support member 120. The body 158 of the adapter
124 includes a deck 174 extending between the first end
160 and the second end 162, and a pair of opposing
sidewalls 176 depending from the deck 174. The side-
walls 176 of the adapter 124 each have an inner surface
178 and an outer surface 180 (see Figures 4A-4B). As
shown in Figures 9 and 11, in this embodiment, the side-
walls 176 each extend from the deck 174 at an obtuse
angle such that the sidewalls 176 are angled away from
each other. However, it will be appreciated that the side-
walls 176 could extend in any suitable way, including
extending substantially perpendicular to the deck 174,
without departing from the scope of the present invention.
Similarly, while the inner surface 178 of each sidewall
176 is substantially parallel to the respective outer sur-
face 180 of the sidewall 176 in this embodiment, those
having ordinary skill in the art will appreciate that the sur-
faces 178, 180 of the sidewalls 176 could be arranged,
disposed, or otherwise configured in any suitable way
without departing from the scope of the present invention.
[0034] As shown best in Figure 4B, a pair of inwardly-
facing trunnions 182 are disposed at the first end 160 of
the body 158. The trunnions 182 are integrally formed
with the body 158, extend towards each other from the
respective inner surfaces 178 of the sidewalls 176, and
are configured to be disposed in the recesses 136 formed
in the saddle 134 of the coupler 122 so as to effect piv-
oting of the adapter 124 mounted to the coupler 122.
While the various embodiments of the adapter 124 de-
scribed herein employ integrally-formed trunnions 182
positioned adjacent to the first end 160 of the body 158,
those having ordinary skill in the art will appreciated that
the adapter 124 could employ different structure and/or
components to effect pivoting with respect to the coupler
122 without departing from the scope of the present in-
vention. By way of non-limiting example, the arrange-
ment of trunnions 182 and recesses 136 could be inter-
changed such that the coupler 122 could be provided
with trunnions and recesses could be formed in the adapt-
er 124, or an additional component such as a pin could
be employed to engage in corresponding bearing bores
and/or knocks formed in the adapter 124 and/or the cou-
pler 122.
[0035] In one embodiment, the adapter 124 includes
at least one dampening formation 184 configured to at
least partially engage a portion of the saddle 134 of the
coupler 122 so as to effect rotation dampening between
the adapter 124 and the coupler 122 in use. It will be
appreciated that the dampening formations 184 also pro-
vide rigidity to the body 158 of the adapter 124. As shown
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in Figure 4B, each of the sidewalls 176 includes a re-
spective pair of inwardly-facing and vertically-extending
dampening formations 184. However, those having or-
dinary skill in the art will appreciate that the adapter 124
could employ any suitable number of dampening forma-
tions 184 configured in any suitable way, or could omit
dampening formations 184 altogether, without departing
from the scope of the present invention.
[0036] As noted above, in this embodiment, the adapt-
er 124 includes at least one stop 164 formed on the body
158 at the first end 160 for abutting the terminal end 140
of the attachment member 138. In the first representative
embodiment illustrated herein, the adapter 124 includes
a head, generally indicated at 186, formed on the body
158 at the first end 160 which, in turn, defines the stop
164. More specifically, the head 186 of the adapter 124
extends vertically outwardly from the deck 174 to a head
upper surface 188 so as to define a front stop 164A, and
also extends outwardly from each of the sidewalls 176
to respective head side surfaces 190 so as to define re-
spective side stops 164B (see Figures 4A-4B). The head
upper surface 188 extends between and merges with the
head side surfaces 190, and the surfaces 188, 190 are
shaped so as to give the head 186 a smooth, tapered
profile which compliments the shape and profile of the
attachment member 138, thereby providing increased
aesthetic value. However, those having ordinary skill in
the art will appreciate that the head upper surface 188
and/or the head side surfaces 190 could be arranged or
otherwise configured differently without departing from
the scope of the present invention.
[0037] The front stop 164A is arranged to abut the front
edge 140A of the terminal end 140 defined by the upper
wall 142 of the attachment member 138, and the side
stops 164B are each arranged to abut one of the side
edges 140B of the terminal end 140 defined by the re-
spective side walls 144 of the attachment member 138,
as noted above. However, as is reflected in the discus-
sion of subsequent embodiments of the present invention
described in greater detail below, those having ordinary
skill in the art will appreciate that the stop 164 of the
adapter 124 could be configured in any suitable way suf-
ficient to abut any suitable part of the terminal end 140
of the attachment member 138, with or without the use
of a head 186 as described above, without departing from
the scope of the present invention. By way of non-limiting
example, the stop 164 could be realized by a protrusion
extending vertically from the deck 174 of the adapter 124
arranged to abut only the front edge 140A of the terminal
end 140 of the attachment member 138. By way of further
non-limiting example, the stop 164 could be realized by
a protrusion extending transversely from one of the side-
walls 176 of the adapter 124 arranged to abut only one
of the side edges 140B of the terminal end 140 of the
attachment member 138.
[0038] As noted above, the adapter 124 includes at
least one slot 166 formed in the body 158 at the second
end 162 for receiving one of the protrusions 146 of the

attachment member 138. In the first representative em-
bodiment illustrated herein, the adapter 124 has a pair
of slots 166 formed at the second end 162, which each
receive one of the protrusions 146 of the attachment
member 138. The slots 166 extend longitudinally from
the second end 162 of the body 158 towards the first end
160 of the body 158. More specifically, the slots 166 each
have an opening 192, a channel 194, and a floor 196
(see Figure 9). The opening 192 is disposed at the sec-
ond end 162 of the body 158 and tapers so as to merge
with the channel 194. The channel 194 extends longitu-
dinally towards the first end 160 to the floor 196, which
has a rounded profile in this embodiment. As will be ap-
preciated from the subsequent description of the config-
urations shown throughout Figures 6A-6D, the opening
192 is configured so as to guide the attachment member
138 with respect to the adapter 124 during connection
between the wiper assembly 116 and the wiper arm 114,
and helps facilitate alignment between the various com-
ponents and structure of the first embodiment of the
adapter 124 and the attachment member 138.
[0039] In Figure 9, the floors 196 and a portion of the
channels 194 of the slots 166 are shown in phantom be-
hind one of the dampening formations 184, which par-
tially extend into the slots 166 in this embodiment (see
Figure 4A). With continued reference to Figure 9, the
protrusions 146 are accommodated in the respective
channels 194 of the slots 166 when the adapter 124 is
secured to the attachment member 138. In this embod-
iment, the channels 194 have a substantially rectangular
profile with a width 198 that is greater than a height 200
of the protrusions 146. In one embodiment, a gap 202 is
defined by the difference in the width 198 of the channels
194 and the height 200 of the protrusions 146. It will be
appreciated that the presence of the gap 202 can help
ensure smooth engagement of the protrusions 146 in the
slots 166, and can help compensate for variations in man-
ufacturing tolerances of the attachment member 138.
Similarly, as shown in Figure 9, the protrusions 146 are
spaced longitudinally from the respective floors 196 of
the slots 166 to help compensate for variations in man-
ufacturing tolerances of the attachment member 138.
However, those having ordinary skill in the art will appre-
ciate that the slots 166 could be configured in a number
of different ways sufficient to receive the protrusions 146
without departing from the scope of the present invention.
By way of non-limiting example, the channels 194 of the
slots 166 could have a tapered or other profile, and/or a
width 198 sized so as to provide minimal gap 202 so as
to restrict relative movement of the protrusions 146 in the
slots 166. Similarly, it is conceivable that the channels
194 could be configured such that the protrusions 146 at
least partially abut a portion of the respective floors 196
when the adapter 124 is secured to the attachment mem-
ber 138.
[0040] With reference now to Figures 4A-4B, 10, and
11, in one embodiment, the adapter 124 includes at least
one lateral formation, generally indicated at 204, which
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extends outwardly from one of the sidewalls 176 and
which is arranged to abut one of the side walls 144 of the
attachment member 138. As described in greater detail
below, a plurality of lateral formations 204 are arranged
on each of the sidewalls 176 of the adapter 124 so as to
minimize lateral play between the attachment member
138 and the secured adapter 124. In the first represent-
ative embodiment, each sidewall 176 of the adapter 124
includes a pair of vertically spaced apart front lateral for-
mations 204A and a rear lateral formation 204B. The front
lateral formations 204A are formed adjacent to the first
end 160 of the body 158, and the rear lateral formations
204B are formed adjacent to the second end 162 of the
body 158. Both front lateral formations 204A formed on
each of the sidewalls 176 of the adapter 124 have round-
ed-cylindrical profiles and are sized and spaced so as to
abut the respective side wall 144 of the attachment mem-
ber 138 adjacent to the cutout 148 (see Figure 10). More
specifically, in this embodiment, each brace 172 of the
adapter 124 is interposed vertically between each pair
of front lateral formations 204A (see also Figure 7B). The
rear lateral formations 204B have profiles that are com-
plimentary to and border the profile of the slots 166 de-
scribed above and have a portion also extending longi-
tudinally parallel along a portion of the deck 174 to form
a generally Z-shaped formation. Here, each rear lateral
formation 204B extends outwardly from the respective
sidewall 176 of the adapter 124 adjacent to the slot 166
so as to abut the respective side wall 144 of the attach-
ment member 138 adjacent to the protrusions 146 (see
Figure 11) and also abut the side wall 144 adjacent the
top wall 142 to laterally align the sidewall 176 with the
side wall 144. In the first representative embodiment il-
lustrated herein, the slots 166 are congruently formed in
both the sidewalls 176 and the rear lateral formations
204B so as to receive the protrusions 146.
[0041] As noted above, in this embodiment, the adapt-
er 124 includes a resilient finger 168 operatively attached
to the body 158 with a tooth 170 which extends vertically
so as to engage the aperture 156 of the attachment mem-
ber 138. Here, the resilient finger 168 extends into a win-
dow 206 formed in the deck 174 of the adapter between
the first end 160 and the second end 162. Here, the re-
silient finger 168 extends longitudinally towards the first
end 160. The tooth 170 of the resilient finger 168 has a
generally rounded-rectangular profile that compliments
the profile of the aperture 156 of the attachment member
138. As shown best in Figure 9, the tooth 170 has a tooth
face 208 arranged to abut a corresponding aperture face
210 of the aperture 156 of the attachment member 138.
The tooth 170 also has a cam face 212 which faces away
from the tooth face 208 arranged so as to deflect the
resilient finger 168 and tooth 170 downwardly into the
window 206 in response to engagement with the terminal
end 140 of the attachment member 138. Specifically, in
this embodiment, the front edge 140A of the attachment
member 138 engages the cam face 212 of the tooth 170
so as to deflect the resilient finger 168 and tooth 170

downwardly until the aperture 156 of the attachment
member 138 comes into longitudinal alignment with the
tooth 170, after which the resilient finger 168 returns up-
wardly out of the window 206 and the tooth face 208 of
the tooth 170 abuts the aperture face 210 of the aperture
156 so as to restrict longitudinal movement between the
attachment member 138 and the adapter 124.
[0042] As noted above, in the first embodiment, the
adapter 124 includes at least one brace 172 formed on
the body 158 at the first end 160 for being received in
one of the cutouts 148 of the attachment member 138.
In the first embodiment, the adapter 124 includes a pair
of braces 172, each brace 172 extending outwardly from
one of the sidewalls 176 and merging longitudinally with
the head 186. However, as will be appreciated from the
discussion of the subsequent embodiments of the adapt-
er 124 described below, the adapter 124 could be con-
figured in a number of different ways, such as with only
a single brace 172, without departing from the scope of
the present invention.
[0043] As shown best in Figure 9, the braces 172 each
have an upper brace surface 214, a lower brace surface
216, and a curve brace surface 218. In this embodiment,
when the attachment member 138 is secured to the
adapter 124, the lower brace surface 216 at least partially
abuts the lower cutout edge 152 of the cutout 148 and
the upper brace surface 214 is spaced below the upper
cutout edge 150 of the cutout 148. More specifically, in
the first embodiment, no portion of the adapter 124 en-
gages or otherwise abuts the upper cutout edge 150 of
the cutout 148 of the attachment member 138. As shown
in Figures 8B and 9, the upper brace surface 214 extends
closer to the second end 162 of the body 158 of the adapt-
er 124 than the lower brace surface 216. Here, the lower
brace surface 216 extends to and merges with the curve
brace surface 218 which, in turn, curves upward to and
merges with the upper brace surface 214. In this embod-
iment, the curve brace surface 218 is spaced longitudi-
nally from the curve cutout edge 154 of the cutout 148.
However, as will be appreciated from the discussion of
the subsequent embodiments described below, the brac-
es 172 could be configured such that the curve brace
surface 218 abuts or otherwise engages a portion of the
cutout edge 154 of the cutout 148 when the adapter 124
is secured to the attachment member 138.
[0044] In operation, to effect proper connection to the
wiper arm 114, the first embodiment of the adapter 124
of the wiper assembly 116 is positioned in a first config-
uration such that the attachment member 138 is near the
adapter 124 (see Figure 6A). Next, the attachment mem-
ber 138 is brought into engagement with the adapter 124
until a second configuration is achieved in which the front
edge 140A of the terminal end 140 of the attachment
member 138 comes into contact with the cam face 212
of the tooth 170 of the resilient finger 168 of the adapter
124 (see Figure 6B). As the attachment member 138 is
moved longitudinally towards the first end 160 of the
adapter 124, the protrusions 146 of the attachment mem-
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ber 138 enter the openings 192 of the slots 166 of the
adapter 124, which then guide the protrusions 146 into
the channels 194 of the slots 166 and, at the same time,
help deflect the tooth 170 and the resilient finger 168
downwardly into the window 206 as the lower brace sur-
faces 216 of the braces 172 come into abutment with the
lower cutout edges 152 of the cutouts 148 of the attach-
ment member 138 (see Figure 6C). As the attachment
member 138 is moved longitudinally further towards the
first end 160 of the adapter 124, the terminal end 140 of
the attachment member 138 comes into abutment with
the stop 164 of the adapter 124 as the aperture 156 of
the attachment member 138 comes into longitudinal
alignment with the tooth 170 of the adapter 124 in a fourth
configuration, whereby the resilient finger 168 returns up-
wardly out of the window 206 and the tooth face 208 of
the tooth 170 abuts the aperture face 210 of the aperture
156 so as to restrict longitudinal movement between the
attachment member 138 and the adapter 124 (see Figure
6D).
[0045] As noted above, a second embodiment of the
adapter of the wiper assembly 116 is shown in Figures
12A-12B. In the description that follows, the structure and
components of the second embodiment that are the
same as or that otherwise correspond to the structure
and components of the first embodiment are provided
with the same reference numerals increased by 2000.
[0046] The second embodiment of the adapter 2124
is depicted in Figures 12A-12B, and is substantially sim-
ilar to the first embodiment of the adapter 124 described
above. Thus, for the purposes of clarity and consistency,
only the specific differences between the second embod-
iment of the adapter 2124 and the first embodiment of
the adapter 124 will be described below and only certain
structural features and components common between
the embodiments will be discussed herein and depicted
in the drawings of the second embodiment of the adapter
2124. Unless otherwise indicated below, it will be appre-
ciated that the description of the first embodiment of the
adapter 124 above may be incorporated by reference
with respect to the second embodiment of the adapter
2124 without limitation.
[0047] As shown in Figure 12A, in the second embod-
iment, the adapter 2124 further includes a pair of rear
chamfers 2220 adjacent to the second end 2162 of the
body 2158. The rear chamfers 2220 are arranged at an
oblique angle with respect to the sidewalls 2176 and the
deck 2174, and are formed in the rear lateral formations
2204. It will be appreciated that the rear chamfers 2220
help facilitate assembly of the adapter 2124 with the at-
tachment member 138. Specifically, the chamfers 2220
are arranged so as to help laterally align the adapter 2124
and the attachment member 138.
[0048] As shown in Figure 12B, the second embodi-
ment of the adapter 2124 includes dampening formations
2184 which are formed similarly to the first embodiment
of the adapter 124 described above (compare Figure 12B
to Figure 4B). Specifically, the adapter 2124 includes a

single pair of inwardly-facing and vertically-extending
dampening formations 2184 formed adjacent to the sec-
ond end 2162 of the body 2158, and the adapter 2124
also includes a pair of bearing dampening formations
2222 formed at the trunnions 2182. The bearing damp-
ening formations 2222 are inwardly-facing, have a sub-
stantially c-shaped profile, and extend laterally from the
inner surfaces 2178 of the respective sidewalls 2176 of
the adapter 2124 adjacent to the first end 2160 of the
body 2158.
[0049] As noted above, a third embodiment of the
adapter of the wiper assembly 116 is shown in Figures
13A-14, 17, 18, 23, 26A-26C, and 29. In the description
that follows, the structure and components of the third
embodiment that are the same as or that otherwise cor-
respond to the structure and components of the first em-
bodiment are provided with the same reference numerals
increased by 3000.
[0050] The third embodiment of the adapter 3124 is
depicted in Figures 13A-14, and is similar to the first em-
bodiment of the adapter 124 described above. Here too,
in the third embodiment, the body 3158 of the adapter
3124 extends between the first end 3160 and the second
end 3162. The stop 3164 is formed at the first end 3160
and is arranged so as to abut the terminal end 140 of the
attachment member 138. The slots 3166 are formed in
the body 3158 at the second end 3162 and are arranged
so as to receive the protrusions 146 of the attachment
member 138. The resilient finger 3168 is operatively at-
tached to the body 3160 with the tooth 3170 arranged so
as to engage the aperture 156 of the attachment member
138 so as to prevent longitudinal movement between the
adapter 3124 and the attachment member 138 when the
stop 3164 abuts the terminal end 140 of the attachment
member 138. The braces 3172 are formed on the body
3158 at the first end 3160 and are arranged so as to be
received in one of the cutouts 148 of the attachment
member 138 when the tooth 3170 of the resilient finger
3168 engages the aperture 156 of the attachment mem-
ber 3138. The braces 3172 at least partially abut the re-
spective lower cutout edges 152 of the attachment mem-
ber 138 and remain spaced from the upper cutout edge
150 of the attachment member 138 when secured thereto
(see Figure 18). The specific configuration of the body
3158, stop 3164, slots 3166, resilient finger 3168, tooth
3170, and brace 3172 of the third embodiment of the
adapter 3124 will be described in greater detail below.
[0051] As is shown best in Figure 13A, the body 3158
of the third embodiment of the adapter 3124 also includes
a deck 3174 extending between the first end 3160 and
the second end 3162 with opposing sidewalls 3176 de-
pending from the deck 3174, each of which has an inner
surface 3178 and an outer surface 3180. As shown best
in Figure 13B, in this embodiment, the sidewalls 3176
each extend from the deck 3174 substantially perpendic-
ularly such that the inner and outer surfaces 3178, 3180
of the sidewalls 3176 are substantially parallel to each
other. However, as noted above in connection with the
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first embodiment of the adapter 124, those having ordi-
nary skill in the art will appreciate that the sidewalls 3176
could be configured differently without departing from the
scope of the present invention.
[0052] Here too in the third embodiment, the adapter
3124 employs inwardly-facing trunnions 3182 formed on
the body 3158 adjacent to the first end 3160. The trun-
nions 3182 extend towards each other from the respec-
tive inner surfaces 3178 of the sidewalls 3176 and are
arranged to be disposed within the recesses 136 formed
in the saddle 134 of the coupler 122 so as to effect piv-
oting of the adapter 3124 with respect to the coupler 122
in operation. However, as noted above in connection with
the first embodiment of the adapter 124, those having
ordinary skill in the art will appreciate that the trunnions
3182 could be configured or otherwise arranged in any
suitable way sufficient to effect pivoting of the adapter
3124 with respect to the coupler 122, or the trunnions
3182 could be omitted with the adapter 3124 and coupler
122 employing a different arrangement of structural fea-
tures and/or components to effect pivoting, without de-
parting from the scope of the present invention.
[0053] With continued reference to Figures 13A-14,
17, and 18, the stop 3164 of the third embodiment of the
adapter 3124 is similarly formed on the body 3158 at the
first end 3160. More specifically, the head 3186 of the
adapter 3124 is formed on the body 3158 at the first end
3160 and defines the stop 3164. The head 3186 extends
vertically outwardly from the deck 3174 to the head upper
surface 3188 which, in turn, defines the front stop 3164A.
Similarly, the head 3186 extends laterally outwardly with
respect to each of the sidewalls 3176 to the respective
head side surfaces 3190 which, in turn, define the cor-
respondingly respective side stops 3164 (see Figures
13A-13B). Here too, the head upper surface 3188 ex-
tends between and merges with the head side surfaces
3190, and the surfaces 3188, 3190 are shaped so as to
give the head 3186 a smooth, rounded profile which com-
pliments the shape and profile of the attachment member
138, thereby providing increased aesthetic value. How-
ever, as noted above in connection with the first embod-
iment of the adapter 124, those having ordinary skill in
the art will appreciate that the head 3186 and/or the head
surfaces 3186, 3188 could be arranged or otherwise con-
figured in any suitable way without departing from the
scope of the present invention. Here, the front stop 3164A
is likewise arranged so as to abut the front edge 140A of
the terminal end 140 defined by the upper wall 142 of the
attachment member 138, and the side stops 3164B are
each arranged so as to abut one of the side edges 140B
of the terminal end 140 defined by the respective side
walls 144 of the attachment member 138 (see Figures
5A-5B).
[0054] The third embodiment of the adapter 3124 in-
cludes slots 3166 formed in the body 3158 at the second
end 3162 for receiving the respective protrusions 146 of
the attachment member 138. Here too, the slots 3166
extend longitudinally from the second end 3162 of the

body 3158 towards the first end 3160 of the body 3158,
with the opening 3192 at the second end 3162 arranged
so as to taper and merge into the channel 3194 which,
in turn, extends to and merges with the floor 3196. The
openings 3192 and the channels 3194 are similarly con-
figured so as to guide the attachment member 138 with
respect to the adapter 3124 during connection between
the wiper assembly 116 and the wiper arm 114, and helps
facilitate alignment between the various components and
structural features of the adapter 3124 and the attach-
ment member 138.
[0055] As shown best in Figure 18, in this third embod-
iment of the adapter 3124, the floors 3196 of the slots
3166 are arranged so as to abut the respective protru-
sions 146 of the attachment member 138 when the adapt-
er 3124 is secured thereto. Those having ordinary skill
in the art will appreciate that this abutting arrangement
helps facilitate longitudinal alignment between the adapt-
er 3124 and the attachment member 138. Specifically,
in this third embodiment, when the protrusions 146 of the
attachment member 138 abut the floors 3196 of the slots
3166, the stop 3164 likewise abuts the terminal end 140
of the attachment member 138, and the tooth 3170 of
the resilient finger 3168 comes into longitudinal align-
ment with the aperture 156 of the attachment member
138. However, those having ordinary skill in the art will
appreciate that the slots 3166 could be configured such
that the protrusions 146 of the attachment member 138
were spaced from the floors 3196 when the adapter 3124
is secured to the attachment member 138, such as is
described in above in connection with the first embodi-
ment of the adapter 124. Similarly, while the channels
194 of first embodiment of the adapter 124 described
above are shaped with respect to the height 200 of the
protrusions 146 such that the gap 202 is shown defined
therebetween, the width 3198 of the channels 3194 of
the third embodiment of the adapter 3124 is relatively
close to the height 200 of the protrusions 146 in compar-
ison (compare Figure 9 to Figure 18). Here, the channels
3194 have a width 3198 which is large enough to facilitate
accommodating the protrusions 146 while allowing for
variations in manufacturing tolerances, but which is also
sized with respect to the height 200 of the protrusions
146 so as to minimize vertical play between the attach-
ment member 138 and the secured adapter 3124 in op-
eration. However, as will be appreciated from the discus-
sion of subsequent embodiments described below, those
having ordinary skill in the art will appreciate that the slots
3166 could be configured with a profile of any suitable
size, shape, or configuration sufficient to facilitate releas-
able attachment with the attachment member 138.
[0056] Referring again to Figures 13A-14, 17, and 18,
as noted above, the third embodiment of the adapter
3124 also employs the resilient finger 3168 and tooth
3170 to engage the aperture 156 of the attachment mem-
ber 138 so as to effect longitudinal retention between the
adapter 3124 and the attachment member 138. In this
embodiment, the resilient finger 3168 extends longitudi-
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nally into the window 3206 which is similarly formed in
the deck 3174 between the first end 3160 and the second
end 3162. In this third embodiment of the adapter 3124,
the resilient finger 3168 extends longitudinally towards
the second end 3162 (compare Figure 13A to Figure 4A).
As described above in connection with the first embodi-
ment of the adapter 124, the tooth 3170 of the third em-
bodiment of the adapter 3124 also has a generally round-
ed-rectangular profile that compliments the profile of the
aperture 156 of the attachment member 138. Here too,
the tooth face 3208 is arranged to abut the aperture face
210 of the aperture 156 of the attachment member 138
when secured, and the cam face 3212 faces away from
the tooth face 3208 and is arranged so as to deflect the
resilient finger 3168 and tooth 3170 downwardly into the
window 3206 in response to engagement with the termi-
nal end 140 of the attachment member 138. Specifically,
the front edge 140A of the attachment member 138 like-
wise engages the cam face 3212 of the tooth 3170 so as
to deflect the resilient finger 3168 and tooth 3170 down-
wardly until the aperture 156 of the attachment member
138 comes into longitudinal alignment with the tooth
3170, after which the resilient finger 3168 returns up-
wardly out of the window 3206 and the tooth face 3208
of the tooth 3170 abuts the aperture face 210 of the ap-
erture 156 so as to restrict longitudinal movement be-
tween the attachment member 138 and the adapter 3124
(see Figure 18).
[0057] As shown best in Figures 13A-13B and 18, as
noted above, the third embodiment of the adapter 3124
includes braces 3172 formed on the body 3158 at the
first end 3160 for being received in respective cutouts
148 of the attachment member 138. Each brace 3172
extends laterally outwardly from one of the sidewalls
3176 and merges longitudinally with the head 3186. Here
too, when the adapter 3124 is secured to the attachment
member 138, the lower brace surface 3216 at least par-
tially abuts the lower cutout edge 152 of the cutout 148,
the upper brace surface 3214 is spaced below the upper
cutout edge 150 of the cutout 148, and no portion of the
adapter 3124 engages or otherwise abuts the upper cut-
out edge 150 of the cutout 148 of the attachment member
138. The lower brace surface 3216 similarly extends lon-
gitudinally to and merges with the curve brace surface
3218 which, in turn, curves upward to and merges with
the upper brace surface 3214. In this third embodiment
of the adapter 3124, the curve brace surface 3218 abuts
the curve cutout edge 154 of the cutout 148 of the at-
tachment member 138 when the adapter 3124 is secured
to the attachment member 138 (compare Figure 18 to
Figure 9).
[0058] Referring now to Figures 26A-26C, certain as-
sembly steps for securing the third embodiment of the
adapter 3124 to the attachment member 138 are shown
sequentially. Here, certain previously-introduced refer-
ence numerals are recited below for illustrative purposes
but have been omitted from Figures 26A-26C for clarity.
In order to effect proper connection to the wiper arm 114,

the third embodiment of the adapter 3124 of the wiper
assembly 116 is positioned such that the attachment
member 138 is spaced longitudinally near the adapter
3124 (see Figure 26A). Next, the attachment member
138 is brought into engagement with the adapter 3124
whereby the attachment member 138 and/or adapter
3124 are moved longitudinally towards each other such
that the front edge 140A of the terminal end 140 of the
attachment member 138 comes into contact with the cam
face 3212 of the tooth 3170 of the resilient finger 3168
of the adapter 3124 (see Figure 26B; see also Figures
13A-13B). As the attachment member 138 moves further
longitudinally towards the first end 3160 of the adapter
3124, the protrusions 146 of the attachment member 138
enter the openings 3192 of the slots 3166 of the adapter
3124, which then guide the protrusions 146 into the chan-
nels 3194 of the slots 3166 and, at the same time, help
deflect the tooth 3170 and the resilient finger 3168 down-
wardly into the window 3206 as the lower brace surfaces
3216 of the braces 3172 come into abutment with the
lower cutout edges 152 of the cutouts 148 of the attach-
ment member 138 (see also Figures 13A-13B). As the
attachment member 138 moves even further longitudi-
nally towards the first end 3160 of the adapter 3124, the
terminal end 140 of the attachment member 138 comes
into abutment with the stop 3164 of the adapter 3124 as
the aperture 156 of the attachment member 138 comes
into longitudinal alignment with the tooth 3170 of the
adapter 3124 (see Figure 26C), whereby the resilient fin-
ger 3168 returns upwardly out of the window 3206, bring-
ing the tooth 3170 into the aperture 156 such that the
tooth face 3208 of the tooth 3170 abuts the aperture face
210 of the aperture 156 so as to restrict longitudinal
movement between the attachment member 138 and the
adapter 3124 (see Figure 18). It will be appreciated that
no portion of the third embodiment of the adapter 3124
engages or otherwise abuts the upper cutout edge 150
of the cutout 148 of the attachment member 138.
[0059] As noted above, a fourth embodiment of the
adapter of the wiper assembly 116 is shown in Figures
15, 19, and 20. In the description that follows, the struc-
ture and components of the fourth embodiment that are
the same as or that otherwise correspond to the structure
and components of the first embodiment are provided
with the same reference numerals increased by 4000.
[0060] The fourth embodiment of the adapter 4124 de-
picted in Figures 15, 19, and 20, is also substantially sim-
ilar to the third embodiment of the adapter 3124 described
above (compare Figure 15 to Figure 14). Thus, for the
purposes of clarity and consistency, only the specific dif-
ferences between the fourth embodiment of the adapter
4124 and the third embodiment of the adapter 3124 will
be described below and only certain structural features
and components common between these embodiments
will be discussed herein and depicted in the drawings of
the fourth embodiment of the adapter 4124. Unless oth-
erwise indicated below, it will be appreciated that the de-
scription of the third embodiment of the adapter 3124
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above may be incorporated by reference with respect to
the fourth embodiment of the adapter 4124 without limi-
tation.
[0061] As best shown in Figures 15 and 20, the fourth
embodiment of the adapter 4124 similarly includes the
stop 4164 defined by the head 4186 at the first end 4160
of the body 4158, and the slot 4166 and the resilient finger
4168 with the tooth 4170 at the second end 4162 of the
body 4158. Moreover, the adapter 4124 also includes
braces 4172 formed on the body 4158 at the first end
4160 for being received in respective cutouts 148 of the
attachment member 138. Each brace 4172 extends lat-
erally outwardly from one of the sidewalls 4176 and merg-
es longitudinally with the head 4186. Here too, when the
adapter 4124 is secured to the attachment member 138,
the lower brace surface 4216 at least partially abuts the
lower cutout edge 152 of the cutout 148. However, in this
fourth embodiment, the braces 4172 of the adapter 4124
are configured to "fill" the respective cutouts 148 of the
attachment member 138 such that the upper brace sur-
faces 4214 of the braces 4172 of the adapter 4124 abut
the respective upper cutout edges 150 of the cutouts 148
of the attachment member 138 (compare Figure 15 to
Figure 14). Here, both the lower brace surface 4216 and
the upper brace surface 4214 extend longitudinally from
the head 4186 to the curve brace surface 4218 which, in
this fourth embodiment, has a rounded profile shaped
complimentary to the curve cutout edge 154 of the cutout
148 of the attachment member 138. However, those hav-
ing ordinary skill in the art will appreciate that the braces
4172 could be configured with any suitable structure
and/or arrangement sufficient to cooperate with at least
the resilient finger 4168 at the second end 4162 and at
least one of the stop 4164 and/or the head 4186 at the
first end 4160 so as to effect longitudinal and vertical
retention of the attachment member 138, without depart-
ing from the scope of the present invention.
[0062] As noted above, a fifth embodiment of the
adapter of the wiper assembly 116 is shown in Figures
16, 21, and 22. In the description that follows, the struc-
ture and components of the fifth embodiment that are the
same as or that otherwise correspond to the structure
and components of the first embodiment are provided
with the same reference numerals increased by 5000.
[0063] The fifth embodiment of the adapter 5124 de-
picted in Figures 16, 21, and 22 is also substantially sim-
ilar to the third embodiment of the adapter 3124 described
above (compare Figure 16 to Figure 14). Thus, for the
purposes of clarity and consistency, only the specific dif-
ferences between the fifth embodiment of the adapter
5124 and the third embodiment of the adapter 3124 will
be described below and only certain structural features
and components common between these embodiments
will be discussed herein and depicted in the drawings of
the fifth embodiment of the adapter 5124. Unless other-
wise indicated below, it will be appreciated that the de-
scription of the third embodiment of the adapter 3124
above may be incorporated by reference with respect to

the fifth embodiment of the adapter 5124 without limita-
tion.
[0064] As best shown in Figures 16 and 22, the fifth
embodiment of the adapter 5124 similarly includes the
stop 5164 defined by the head 5186 at the first end 5160
of the body 5158, and the slot 5166 and the resilient finger
5168 with the tooth 5170 at the second end 5162 of the
body 5158. However, in this fifth embodiment, the adapt-
er 5124 is configured so as to secure to the attachment
member 138 without engaging in the cutouts 158 of the
attachment member 138. To that end, the adapter 5124
here employs the stop 5164 of the head 5186 at the first
end 5160, and the slots 5166 and the resilient finger 5168
with the tooth 5170 at second end 5162, which cooperate
so as to effect vertical and longitudinal retention to the
attachment member 138. Here, the front stop 5164A and
the side stops 5164B are arranged to abut the front edge
140A and the side edges 140B, respectively, of the ter-
minal end 140 of the attachment member 138 when the
adapter 5124 is secured. It will be appreciated that no
portion of the fifth embodiment of the adapter 5124 en-
gages or otherwise abuts the upper cutout edge 150 of
the cutout 148 of the attachment member 138.
[0065] As shown best in Figure 20, the side stops
5164B are arranged with respect to the front stop 5164A
such that abutment with the terminal end 140 of the at-
tachment member 138 effects vertical and longitudinal
retention at the first end 5160 of the body 5158 of the
adapter 5124. Specifically, the side stops 5164B defined
by the head 5186 are spaced longitudinally further away
from the second end 5162 of the body 5158 than the front
stop 5164A. Similarly, the side stops 5164B defined by
the head 5186 are spaced vertically further away from
the head upper surface 188 than the front stop 5164A.
This arrangement effects retention at the first end 5160
and cooperates with the retention afforded by the slots
5166 and the resilient finger 5168 at the second end
5162, whereby the tooth 5170 of the resilient finger 5168
engages the aperture 156 of the attachment member
138, so as to secure the adapter 5124 to the attachment
member 128 in use.
[0066] With reference now to Figures 14-16, the third,
fourth, and fifth embodiments of the adapter 3124, 4124,
5124 are shown respectively. As indicated above, the
fourth and fifth embodiments of the adapter 4124, 5124
are substantially similar to the third embodiment of the
adapter 3124 except with respect to the configuration of
the braces. Specifically, while the third embodiment of
the adapter 3124 employs braces 3172 which remain
spaced from the upper cutout edges 150 of the cutouts
148 of the attachment member 138, the fourth embodi-
ment of the adapter 4124 employs braces 4172 which
"fill" the cutouts 148, and the fifth embodiment of the
adapter 5124 omits braces altogether. Moreover, in each
of the third, fourth, and fifth embodiments of the adapter
3124, 4124, 5124, the stop 3164, 4164, 5164 defined by
the head 3186, 4186, 5186 helps to effect vertical and
longitudinal retention at the first end 3160, 4160, 5160
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of the body 3158, 4158, 5158. Those having ordinary skill
in the art will appreciate that the braces 3172, 4172 pro-
vide additional retention via engagement distributed
along one or both of the cutouts 148 of the attachment
member 138, contribute to ease of assembly when se-
curing to the attachment member 138, and also provide
an increased aesthetic value to the wiper assembly 116
in use. However, it will be further appreciated that the
braces 3172, 4172 could be configured or arranged dif-
ferently, or could be omitted in certain embodiments
where sufficient retention is otherwise achieved at the
first end, without departing from the scope of the present
invention.
[0067] As noted above, a sixth embodiment of the
adapter of the wiper assembly 116 is shown in Figures
24 and 27A-27C. In the description that follows, the struc-
ture and components of the sixth embodiment that are
the same as or that otherwise correspond to the structure
and components of the first embodiment are provided
with the same reference numerals increased by 6000.
[0068] The sixth embodiment of the adapter 6124 de-
picted in Figures 24 and 27A-27C is also substantially
similar to the third embodiment of the adapter 3124 de-
scribed above (compare Figure 24 to Figure 23). Thus,
for the purposes of clarity and consistency, only the spe-
cific differences between the sixth embodiment of the
adapter 6124 and the third embodiment of the adapter
3124 will be described below and only certain structural
features and components common between these em-
bodiments will be discussed herein and depicted in the
drawings of the sixth embodiment of the adapter 6124.
Unless otherwise indicated below, it will be appreciated
that the description of the third embodiment of the adapter
3124 above may be incorporated by reference with re-
spect to the sixth embodiment of the adapter 6124 without
limitation.
[0069] As best shown in Figure 24, the sixth embodi-
ment of the adapter 6124 similarly includes both the brac-
es 6172 and the stop 6164 defined by the head 6186 at
the first end 6160 of the body 6158, and the slots 6166
and the resilient finger 6168 with the tooth 6170 at the
second end 6162 of the body 6158. However, in this sixth
embodiment of the adapter 6124, the slots 6166 have an
"L" shaped configuration which facilitates securing to the
attachment member 138 in a sequential "top-down, lin-
ear" fashion, which is different than the linear fashion
discussed above in connection with the third embodiment
of the adapter 3124 (compare Figures 27A-27C to Fig-
ures 26A-26C). Here, the slots 6166 are likewise formed
in the respective sidewalls 6176 of the body 6158 and
are arranged so as to receive the respective protrusions
146 of the attachment member 138, with the channels
6194 extending longitudinally towards the first end 6160
and merging into the respective floors 6196. However,
in this sixth embodiment, the slots 6166 each further in-
clude a vertical opening, generally indicated at 6224,
which is formed in the respective sidewall 6176 and which
extends vertically to the deck 6174 and which is disposed

in communication with the respective channel 6194. As
described in greater detail below, the vertical openings
6224 and the channels 6194 are configured so as to guide
the attachment member 138 with respect to the adapter
6124 during connection between the wiper assembly 116
and the wiper arm 114, and help facilitate alignment be-
tween the various components and structural features of
the adapter 6124 and the attachment member 138.
[0070] Referring now to Figures 27A-27C, certain as-
sembly steps for securing the sixth embodiment of the
adapter 6124 to the attachment member 138 are shown
sequentially. Here, certain previously-introduced refer-
ence numerals are recited below for illustrative purposes
but have been omitted from Figures 27A-27C for clarity.
In order to effect proper connection to the wiper arm 114,
the sixth embodiment of the adapter 6124 of the wiper
assembly 116 is positioned such that the attachment
member 138 is spaced vertically above the adapter 6124
with the vertical openings 6224 of the slots 6166 aligned
longitudinally with the protrusions 146 of the attachment
member 138 (see Figure 27A). Next, the attachment
member 138 is brought into engagement with the adapter
6124 whereby the attachment member 138 and/or adapt-
er 6124 are moved vertically towards each other such
that the protrusions 146 of the attachment member 138
are guided into and travels along the vertical openings
6224 of the slots 6166 towards the channels 6194 of the
slots 6166 (compare Figure 27A to Figure 27B). In Figure
27B, the slots 6166 are shown in phantom for illustrative
purposes.
[0071] As the attachment member 138 moves further
vertically closer to the adapter 6124, the upper wall 142
of the attachment member 138 comes into contact with
the tooth 6170 of the resilient finger 6168 of the adapter
6124, which deflects the tooth 6170 and the resilient fin-
ger 6168 downwardly into the window 6206 as the upper
wall 142 of the attachment member 138 comes into abut-
ment with the deck 6174 of the adapter 6124. In this sixth
embodiment of the adapter 6124, the vertical openings
6224 meet the channels 6194 of the slots 6166 at an
apex 6226 which is sized to accommodate the protru-
sions 146 and to facilitate subsequent linear movement
of the attachment member 138 towards the first end 6160
of the adapter 6124. As shown best in Figure 27B, the
vertical openings 6224, the apexes 6226, and the chan-
nels 6194 of the slots 6166 are sized so as to accommo-
date the protrusions 146 and help facilitate guiding the
adapter 6124 into the attachment member 138 during
assembly. As shown best in Figure 27B, the slots 6166
in this sixth embodiment are arranged such that the ter-
minal end 140 of the attachment member 138 is spaced
longitudinally from the braces 6172 of the adapter 6124
when the protrusions 146 are positioned at the apexes
6226. After reaching the apexes 6226, the protrusions
146 enter the channels 6194 and the attachment member
138 can subsequently move linearly and longitudinally
towards the first end 6160 of the adapter 6124 as the
protrusions 146 move along the channels 6194 away
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from the apexes 6226 and towards the floors 6196 (com-
pare Figure 27B to Figure 27C).
[0072] As the attachment member 138 moves longitu-
dinally towards the first end 6160 of the adapter 6124,
the resilient finger 6168 remains deflected downwardly
into the window 6206 as the lower brace surfaces 6216
of the braces 6172 come into abutment with the lower
cutout edges 152 of the cutouts 148 of the attachment
member 138. As the attachment member 138 moves fur-
ther longitudinally towards the first end 6160 of the adapt-
er 6124, the terminal end 140 of the attachment member
138 comes into abutment with the stop 6164 of the adapt-
er 6124 as the aperture 156 of the attachment member
138 comes into longitudinal alignment with the tooth 6170
of the adapter 6124 (see Figure 27C), whereby the resil-
ient finger 6168 returns upwardly out of the window 6206
and the tooth face 6208 of the tooth 6170 abuts the ap-
erture face 210 of the aperture 156 so as to restrict lon-
gitudinal movement between the attachment member
138 and the adapter 6124.
[0073] As noted above, a seventh embodiment of the
adapter of the wiper assembly 116 is shown in Figures
25 and 28A-28C. In the description that follows, the struc-
ture and components of the seventh embodiment that
are the same as or that otherwise correspond to the struc-
ture and components of the first embodiment are provid-
ed with the same reference numerals increased by 7000.
[0074] The seventh embodiment of the adapter 7124
depicted in Figures 25 and 28A-28C is also substantially
similar to the third embodiment of the adapter 3124 de-
scribed above (compare Figure 25 to Figure 23). Thus,
for the purposes of clarity and consistency, only the spe-
cific differences between the seventh embodiment of the
adapter 7124 and the third embodiment of the adapter
3124 will be described below and only certain structural
features and components common between these em-
bodiments will be discussed herein and depicted in the
drawings of the seventh embodiment of the adapter
7124. Unless otherwise indicated below, it will be appre-
ciated that the description of the third embodiment of the
adapter 3124 above may be incorporated by reference
with respect to the seventh embodiment of the adapter
7124 without limitation.
[0075] As best shown in Figure 25, the seventh em-
bodiment of the adapter 7124 similarly includes both the
braces 7172 and the stop 7164 defined by the head 7186
at the first end 7160 of the body 7158, and the slots 7166
and the resilient finger 7168 with the tooth 7170 at the
second end 7162 of the body 7158. However, in this sev-
enth embodiment of the adapter 7124, the slots 7166
have a curved configuration which facilitates securing to
the attachment member 138 in a sequential "top-down,
compound down and forward, linear" fashion, which is
different than the linear fashion discussed above in con-
nection with the third embodiment of the adapter 3124
(compare Figures 28A-28C to Figures 26A-26C), as well
as the sequential "top-down, linear" fashion discussed
above in connection with the sixth embodiment of the

adapter 6124 (compare Figures 28A-28C to Figures 27A-
27C). Here, the slots 7166 are likewise formed in the
respective sidewalls 7176 of the body 7158 and are ar-
ranged so as to receive the respective protrusions 146
of the attachment member 138, with the channels 7194
extending longitudinally towards the first end 7160 and
merging into the respective floors 7196. Like the sixth
embodiment of the adapter 6124 described above, the
slots 7166 of the seventh embodiment of the adapter
6124 similarly include vertical openings 7224 formed in
the respective sidewalls 7176 which extend vertically to-
wards the deck 7174 and which are disposed in commu-
nication with the respective channels 7194. As described
in greater detail below, the vertical openings 7224 and
the channels 7194 are configured so as to guide the at-
tachment member 138 with respect to the adapter 7124
during connection between the wiper assembly 116 and
the wiper arm 114, and help facilitate alignment between
the various components and structural features of the
adapter 7124 and the attachment member 138.
[0076] Referring now to Figures 28A-28C, certain as-
sembly steps for securing the seventh embodiment of
the adapter 7124 to the attachment member 138 are
shown sequentially. Here, certain previously-introduced
reference numerals are recited below for illustrative pur-
poses but have been omitted from Figures 28A-28C for
clarity. In order to effect proper connection to the wiper
arm 114, the seventh embodiment of the adapter 7124
of the wiper assembly 116 is positioned such that the
attachment member 138 is spaced vertically above the
adapter 7124 with the vertical openings 7224 of the slots
7166 aligned longitudinally with the protrusions 146 of
the attachment member 138 (see Figure 28A). Next, the
attachment member 138 is brought into engagement with
the adapter 7124 whereby the attachment member 138
and/or adapter 7124 are moved vertically towards each
other such that the protrusions 146 of the attachment
member 138 are guided into and travel along the vertical
openings 7224 of the slots 7166 towards the channels
7194 of the slots 7166 (compare Figure 28A to Figure
28B). In Figure 28B, the slots 7166 are shown in phantom
for illustrative purposes.
[0077] As the attachment member 138 moves further
vertically closer to the adapter 7124, the upper wall 142
of the attachment member 138 comes into contact with
the tooth 7170 of the resilient finger 7168 of the adapter
7124, which deflects the tooth 7170 and the resilient fin-
ger 7168 downwardly into the window 7206 as the upper
wall 142 of the attachment member 138 comes into abut-
ment with the deck 7174 of the adapter 7124. In this sev-
enth embodiment of the adapter 7124, the slots 7166
also include respective profiled regions, generally indi-
cated at 7228, which extend between and merge the re-
spective vertical openings 7224 with the corresponding
channels 7194 of the slots 7166. The profiled regions
7228 are sized, shaped, and arranged to accommodate
the protrusions 146 and to facilitate compound move-
ment of the attachment member 138 vertically down-
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wardly and longitudinally towards the first end 7160 of
the adapter 7124, after the top-down movement which
occurs as the protrusions 146 travel along the vertical
openings 7224. Those having ordinary skill in the art will
appreciate that the profiled regions 7228 could have any
suitable shape, profile, or configuration sufficient to guide
the adapter 7124 into the attachment member 138, with-
out departing from the scope of the present invention.
Moreover, it will be appreciated that the slots 7166 could
be realized without a discrete vertical opening 7224
and/or channel 7194 to guide the protrusions 146, where-
by the profiled region 7228 could extend from the floor
7196 and the deck 7174, or another suitable portion of
the adapter 7124 (not shown in detail).
[0078] As shown best in Figure 28B, the vertical open-
ings 7224, the profiled regions 7228, and the channels
7194 of the slots 7166 are sized so as to accommodate
the protrusions 146 and help facilitate guiding the adapter
7124 into the attachment member 138 during assembly.
As shown best in Figure 28B, the slots 7166 in this sev-
enth embodiment are arranged such that the terminal
end 140 of the attachment member 138 is spaced longi-
tudinally from the braces 7172 of the adapter 7124 as
the protrusions 146 travel along the profiled regions 7228
which, in turn, are shaped and arranged so as to bring
the respective lower brace surfaces 7216 into abutment
with the upper cutout edges 150 of the cutouts 148 of the
attachment member 138 as the protrusions 146 ap-
proach the channels 7194. Here, the protrusions 146 en-
ter the channels 7194 and the attachment member 138
can subsequently move linearly and longitudinally to-
wards the first end 7160 of the adapter 7124 as the pro-
trusions 146 move along the channels 7194 away from
the profiled regions 7228 and towards the floors 7196
(compare Figure 28B to Figure 28C).
[0079] As the attachment member 138 moves longitu-
dinally towards the first end 7160 of the adapter 7124,
the resilient finger 7168 remains deflected downwardly
into the window 7206 as the lower brace surfaces 7216
of the braces 7172 contact and move along the lower
cutout edges 152 of the cutouts 148 of the attachment
member 138. As the attachment member 138 moves fur-
ther longitudinally towards the first end 7160 of the adapt-
er 7124, the terminal end 140 of the attachment member
138 comes into abutment with the stop 7164 of the adapt-
er 7124 as the aperture 156 of the attachment member
138 comes into longitudinal alignment with the tooth 7170
of the adapter 7124 (see Figure 28C), whereby the resil-
ient finger 7168 returns upwardly out of the window 7206
and the tooth face 7208 of the tooth 7170 abuts the ap-
erture face 210 of the aperture 156 so as to restrict lon-
gitudinal movement between the attachment member
138 and the adapter 7124.
[0080] With reference now to Figures 23-25, the third,
sixth, and seventh embodiments of the adapter 3124,
6124, 7124 are shown respectively. As indicated above,
the sixth and seventh embodiments of the adapter 6124,
7124 are substantially similar to the third embodiment of

the adapter 3124 except with respect to the configuration
of the slots. Specifically, while the third embodiment of
the adapter 3124 employs slots 3166 which are config-
ured so as to facilitate assembly with the attachment
member 138 in a substantially linear longitudinal fashion
(see also Figures 26A-26C), the sixth embodiment of the
adapter 6124 employs slots 6166 which are configured
so as to facilitate assembly with the attachment member
138 in a sequential "top-down, linear" fashion (see Fig-
ures 27A-27C), and the seventh embodiment of the
adapter 7124 employs slots 7166 which are configured
so as to facilitate assembly with the attachment member
138 in a sequential "top-down, compound down and for-
ward, linear" fashion (see Figures 28A-28C). Those hav-
ing ordinary skill in the art will appreciate that the slots
3166, 6166, 7166 help guide the adapter 3124, 6124,
7124 into the attachment member 138 during assembly
in predetermined fashions, whereby the slots can be
shaped, configured, or arranged so as to facilitate attach-
ing the wiper assembly 116 to the wiper arm 114 in dif-
ferent ways, orientations, or discrete steps. It will be ap-
preciated that the assembly fashions afforded by the slots
6166, 7166 of the sixth and seventh embodiments can
be advantageously implemented where the vehicle 100
is configured with limited access to the wiper arms 114
and/or where the wiper arms 114 can only be manipulat-
ed or moved to certain limited positions during attach-
ment of the wiper assemblies 116.
[0081] Those having ordinary skill in the art will appre-
ciate that the slots 3166, 6166, 7166 of the third, sixth,
and seventh embodiments of the adapter 3124, 6124,
7124 described above could be used in connection with
structural features and/or components employed by cer-
tain other embodiments of the adapter described herein
in order to secure to the attachment member 138 in dif-
ferent fashions. By way of non-limiting example, the slots
7166 of the seventh embodiment of the adapter 7124
could be combined with the braces 4172 of the fourth
embodiment of the adapter 4124.
[0082] As noted above, an eighth embodiment of the
adapter of the wiper assembly 116 is shown in Figure
30. In the description that follows, the structure and com-
ponents of the eighth embodiment that are the same as
or that otherwise correspond to the structure and com-
ponents of the first embodiment are provided with the
same reference numerals increased by 8000.
[0083] The eighth embodiment of the adapter 8124 de-
picted in Figure 30 and is also substantially similar to the
third embodiment of the adapter 3124 described above
(compare Figure 30 to Figure 29). Thus, for the purposes
of clarity and consistency, only the specific differences
between the eighth embodiment of the adapter 8124 and
the third embodiment of the adapter 3124 will be de-
scribed below and only certain structural features and
components common between these embodiments will
be discussed herein and depicted in the drawings of the
eighth embodiment of the adapter 8124. Unless other-
wise indicated below, it will be appreciated that the de-
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scription of the third embodiment of the adapter 3124
above may be incorporated by reference with respect to
the eighth embodiment of the adapter 8124 without lim-
itation.
[0084] As shown in Figure 30, the eighth embodiment
of the adapter 8124 similarly includes both the braces
8172 and the stop 8164 defined by the head 8186 at the
first end 8160 of the body 8158, and the slots 8166 and
the resilient finger 8168 with the tooth 8170 at the second
end 8162 of the body 8158. Here too, the resilient finger
8168 extends longitudinally into the window 8206 formed
in the deck 8174 between the first end 8160 and the sec-
ond end 8162, and employs the tooth 8170 to engage
the aperture 156 of the attachment member 138 so as
to effect longitudinal retention between the adapter 8124
and the attachment member 138 when the tooth face
8208 abuts the aperture face 210 in use. However, in this
eighth embodiment of the adapter 8124, the resilient fin-
ger 8186 extends longitudinally towards the first end
8160 of the adapter 8124 rather than towards the second
end, as is depicted in connection with the third embodi-
ment of the adapter 3124 described above (compare Fig-
ure 30 to Figure 29). Moreover, it will be appreciated that
the configuration and orientation of the resilient finger
8186 of this eighth embodiment of the adapter 8124 is
similar to the configuration and orientation of the resilient
finger 186 of the first embodiment of the adapter 124
described above (compare Figure 30 to Figures 4A-4B.
[0085] As noted above, a ninth embodiment of the
adapter of the wiper assembly 116 is shown in Figure
31. In the description that follows, the structure and com-
ponents of the ninth embodiment that are the same as
or that otherwise correspond to the structure and com-
ponents of the first embodiment are provided with the
same reference numerals increased by 9000.
[0086] The ninth embodiment of the adapter 9124 de-
picted in Figure 31 and is also substantially similar to the
third embodiment of the adapter 3124 described above
(compare Figure 31 to Figure 29). Thus, for the purposes
of clarity and consistency, only the specific differences
between the ninth embodiment of the adapter 9124 and
the third embodiment of the adapter 3124 will be de-
scribed below and only certain structural features and
components common between these embodiments will
be discussed herein and depicted in the drawings of the
ninth embodiment of the adapter 9124. Unless otherwise
indicated below, it will be appreciated that the description
of the third embodiment of the adapter 3124 above may
be incorporated by reference with respect to the ninth
embodiment of the adapter 9124 without limitation.
[0087] As shown in Figure 31, the ninth embodiment
of the adapter 9124 similarly includes both the braces
9172 and the stop 9164 defined by the head 9186 at the
first end 9160 of the body 9158, and the slots 9166 and
the resilient finger 9168 with the tooth 9170 at the second
end 9162 of the body 9158. Here too, the resilient finger
9168 employs the tooth 9170 to engage the aperture 156
of the attachment member 138 so as to effect longitudinal

retention between the adapter 9124 and the attachment
member 138 when the tooth face 9208 abuts the aperture
face 210 in use. However, in this ninth embodiment of
the adapter 9124, a sidewall window, generally indicated
at 9230, is formed in one of the sidewalls 9176 between
the first end 9160 and the second end 9162. Specifically,
in this ninth embodiment of the adapter 9124, the sidewall
window 9230 is formed in the "left" sidewall 9176 and
merges with the window 9206 formed in the deck 9174.
Here, the resilient finger 9168 has a generally "L" shaped
configuration extending vertically in the sidewall window
9230 and also extending laterally in the window 9206
formed in the deck 9174. The tooth 9170 of the resilient
finger 9168 is similarly arranged so as to deflect into the
window 9206 below the deck 9174 in response to en-
gagement of the cam face 9212 with a portion of the
attachment member 138, as described above. It will be
appreciated that the "L" shaped configuration of the re-
silient finger 9168 in this ninth embodiment results in de-
flection which is both vertically downward with respect to
the deck 9174 and laterally inward with respect to the
"left" sidewall 9176.
[0088] As noted above, a tenth embodiment of the
adapter of the wiper assembly 116 is shown in Figure
32. In the description that follows, the structure and com-
ponents of the tenth embodiment that are the same as
or that otherwise correspond to the structure and com-
ponents of the first embodiment are provided with the
same reference numerals increased by 10000.
[0089] The tenth embodiment of the adapter 10124 de-
picted in Figure 32 is also substantially similar to the third
embodiment of the adapter 3124 described above (com-
pare Figure 32 to Figure 29). Thus, for the purposes of
clarity and consistency, only the specific differences be-
tween the tenth embodiment of the adapter 10124 and
the third embodiment of the adapter 3124 will be de-
scribed below and only certain structural features and
components common between these embodiments will
be discussed herein and depicted in the drawings of the
tenth embodiment of the adapter 10124. Unless other-
wise indicated below, it will be appreciated that the de-
scription of the third embodiment of the adapter 3124
above may be incorporated by reference with respect to
the tenth embodiment of the adapter 10124 without lim-
itation.
[0090] As shown in Figure 32, the tenth embodiment
of the adapter 10124 similarly includes both the braces
10172 and the stop 10164 defined by the head 10186 at
the first end 10160 of the body 10158, and the slots 10166
and the resilient finger 10168 with the tooth 10170 at the
second end 10162 of the body 10158. Here too, the re-
silient finger 10168 employs the tooth 10170 to engage
the aperture 156 of the attachment member 138 so as
to effect longitudinal retention between the adapter
10124 and the attachment member 138 when the tooth
face 10208 abuts the aperture face 210 in use. Like the
ninth embodiment of the adapter 9124 described above,
the tenth embodiment of the adapter 10124 also employs
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the sidewall window 10230 formed in one of the sidewalls
10176 between the first end 10160 and the second end
10162. Specifically, in this tenth embodiment of the
adapter 10124, the sidewall window 10230 is formed in
the "right" sidewall 10176 and merges with the window
10206 formed in the deck 10174. It will be appreciated
that this configuration mirrors that of the ninth embodi-
ment of the adapter 9124 described above, wherein the
sidewall window 9230 is formed in the "left" sidewall 9176
(compare Figure 32 to Figure 31). Here too, the resilient
finger 10168 has a generally "L" shaped configuration
extending vertically in the sidewall window 10230 and
also extending laterally in the window 10206 formed in
the deck 10174. The tooth 10170 of the resilient finger
10168 is similarly arranged so as to deflect into the win-
dow 10206 below the deck 10174 in response to engage-
ment of the cam face 10212 with a portion of the attach-
ment member 138, as described above. It will be appre-
ciated that the "L" shaped configuration of the resilient
finger 10168 in this tenth embodiment likewise results in
deflection which is both vertically downward with respect
to the deck 10174 and laterally inward with respect to the
"right" sidewall 10176.
[0091] With reference now to Figures 29-32, the third,
eighth, ninth, and tenth embodiments of the adapter
3124, 8124, 9124, 10124 are shown respectively. As in-
dicated above, the eighth, ninth, and tenth embodiments
of the adapter 8124, 9124, 10124 are substantially similar
to the third embodiment of the adapter 3124 except with
respect to the configuration of the resilient finger and win-
dow. Specifically, while the third embodiment of the
adapter 3124 employs a resilient finger 3168 which ex-
tends in the window 3206 in the deck 3174 towards the
second end 3162, the eighth embodiment of the adapter
8124 employs a resilient finger 8168 which extends in
the window 8206 in the deck 8174 towards the first end
8160, the ninth embodiment of the adapter 9124 employs
an "L" shaped resilient finger 9168 which extends in both
the window 9206 in the deck 9174 and the sidewall win-
dow 9230 formed in the "left" sidewall 9176, and the tenth
embodiment of the adapter 10124 employs an "L" shaped
resilient finger 10168 which extends in both the window
10206 in the deck 10174 and the sidewall window 10230
formed in the "right" sidewall 10176.
[0092] Those having ordinary skill in the art will appre-
ciate that the different configurations of the resilient finger
3168, 8168, 9168, 10168 can be implemented so as to
allow space for other structural features or components,
such as those which may be employed to facilitate con-
necting the adapter 3124, 8124, 9124, 10124 to different
types of wiper arms (not shown, but generally known in
the related art). In addition, it will be appreciated that the
different configurations of the resilient finger 3168, 8168,
9168, 10168 afford opportunities for optimizing tooling
and/or equipment used to manufacture the adapter 3124,
8124, 9124, 10124. Moreover, those having ordinary skill
in the art will appreciate that the resilient finger 8168,
9168, 10168 of the eighth, ninth, and tenth embodiments

of the adapter 8124, 9124, 10124 described above could
be used in connection with structural features and/or
components employed by certain other embodiments of
the adapter described herein in order to engage the ap-
erture 156 of the attachment member 138. By way of
non-limiting example, the resilient finger 9168 of the ninth
embodiment of the adapter 9124 could be combined with
the slots 7166 of the seventh embodiment of the adapter
7124 and the braces 4172 of the fourth embodiment of
the adapter 4124.
[0093] As noted above, an eleventh embodiment of the
adapter of the wiper assembly 116 is shown in Figures
33A-35. In the description that follows, the structure and
components of the eleventh embodiment that are the
same as or that otherwise correspond to the structure
and components of the first embodiment are provided
with the same reference numerals increased by 11000.
[0094] The eleventh embodiment of the adapter 11124
depicted in Figures 33A-35 is similar to the third embod-
iment of the adapter 3124 described above (compare
Figure 33A to Figure 29). Thus, for the purposes of clarity
and consistency, only the specific differences between
the eleventh embodiment of the adapter 11124 and the
third embodiment of the adapter 3124 will be described
below and only certain structural features and compo-
nents common between these embodiments will be dis-
cussed herein and depicted in the drawings of the elev-
enth embodiment of the adapter 11124. Unless otherwise
indicated below, it will be appreciated that the description
of the third embodiment of the adapter 3124 above may
be incorporated by reference with respect to the eleventh
embodiment of the adapter 11124 without limitation.
[0095] As shown in Figures 33A-33B, the eleventh em-
bodiment of the adapter 11124 similarly includes the slots
11166 and the resilient finger 11168 with the tooth 11170
at the second end 11162 of the body 11158. However,
in this eleventh embodiment, the adapter 11124 employs
a sheath, generally indicated at 11232, adjacent to the
first end 11160 of the body 11158. The sheath 11232
extends longitudinally from the head 11186 towards the
second end 11162 of the body 11158, and includes a
sheath top 11234 and a pair of sheath sides 11236 de-
pending from the sheath top 11234 (see also Figure 35).
Here, the sheath 11232 merges with the head 11186
such that the head upper surface 11188 extends with
and defines a portion of the sheath top 11234, and the
head side surfaces 11190 similarly extend with and de-
fine portions of the respective sheath sides 11236. As
shown in Figure 33B, the sheath top 11234 has a lower
abutment surface 11238 arranged so as to abut a portion
of the upper wall 142 of the attachment member 138 ad-
jacent to the terminal end 140. The lower abutment sur-
face 11238 is spaced vertically below and faces away
from the head upper surface 11188 defined by the head
11186. The sheath sides 11236 each have an inner abut-
ment surface 11240 arranged so as to abut a portion of
one of the respective side walls 144 of the attachment
member 138 adjacent to the terminal end 140. The inner
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abutment surfaces 11240 face towards each other and
are spaced laterally inwardly from the head side surfaces
11190 defined by the head 11186. The sheath sides
11236 extend longitudinally further towards the second
end 11162 of the body 11158 than the sheath top 11234,
which gives the sheath 11232 an angled profile. Here,
the sheath sides 11236 extend longitudinally far enough
towards the second end 11162 so as to conceal the cut-
outs 148 of the attachment member 138 when secured,
thereby providing increased aesthetic value and shield-
ing the cutouts 148 from the elements in use. However,
it will be appreciated that the sheath 11232 could be con-
figured in any suitable way sufficient to effect retention
of the attachment member 138 at the first end 11160
without departing from the scope of the present invention.
[0096] As shown best in Figure 33B, the lower abut-
ment surface 11238 and the inner abutment surfaces
11240 of the sheath 11232 cooperate to define a sheath
pocket 11242 adjacent to the stop 11164 at the first end
11160 of the body 11158 of the adapter 11124 (see also
Figure 35). The sheath pocket 11242 is arranged so as
to cooperate with the slots 11166 to guide the terminal
end 140 of the attachment member 138 into the adapter
11124 during assembly as the tooth 11170 of the resilient
finger 11168 engages the aperture 156 of the attachment
member 138 so as to effect longitudinal retention be-
tween the adapter 11124 and the attachment member
138 when the tooth face 11208 abuts the aperture face
210 in use.
[0097] As noted above, a twelfth embodiment of the
adapter of the wiper assembly 116 is shown in Figures
36A-38. In the description that follows, the structure and
components of the twelfth embodiment that are the same
as or that otherwise correspond to the structure and com-
ponents of the first embodiment are provided with the
same reference numerals increased by 12000.
[0098] The twelfth embodiment of the adapter 12124
depicted in Figures 36A-38 is similar to the third embod-
iment of the adapter 3124 described above (compare
Figure 36A to Figure 29). Thus, for the purposes of clarity
and consistency, only the specific differences between
the twelfth embodiment of the adapter 12124 and the
third embodiment of the adapter 3124 will be described
below and only certain structural features and compo-
nents common between these embodiments will be dis-
cussed herein and depicted in the drawings of the twelfth
embodiment of the adapter 12124. Unless otherwise in-
dicated below, it will be appreciated that the description
of the third embodiment of the adapter 3124 above may
be incorporated by reference with respect to the twelfth
embodiment of the adapter 12124 without limitation.
[0099] As shown in Figures 36A-36B, the twelfth em-
bodiment of the adapter 12124 similarly includes the slots
12166 and the resilient finger 12168 with the tooth 12170
at the second end 12162 of the body 12158. However,
in this twelfth embodiment, the adapter 12124 employs
a shelf, generally indicated at 12244, adjacent to the first
end 12160 of the body 12158. The shelf 12244 has a

generally rectangular profile and extends both vertically
above longitudinally away from the head 12186 towards
the second end 12162 of the body 12158. Here, the shelf
12244 merges with the head 12186 and has a shelf upper
surface 12246 which faces away from the head 12186.
As shown in Figure 36B, the shelf 12244 also has a shelf
abutment surface 12248 arranged so as to abut a portion
of the upper wall 142 of the attachment member 138 ad-
jacent to the terminal end 140. The shelf abutment sur-
face 12248 is spaced vertically below and faces away
from the shelf upper surface 12246. Here, the shelf 12244
extends longitudinally over the deck 12174 far enough
towards the second end 12162 so as to effect retention
of the attachment member 138 at the first end 12160 of
the body 12158 of the adapter 12124. The shelf 12244
terminates longitudinally at a shelf curve surface, gener-
ally indicated at 12250, which is arranged to guide the
terminal end 140 of the attachment member 138 under
the shelf 12244 during attachment. The shelf curve sur-
face 12250 merges the shelf abutment surface 12248
with the shelf upper surface 12246.
[0100] As shown best in Figure 36B, the shelf 12244
also extends laterally and is arranged between the side-
walls 12176 of the adapter 12124 above the deck 12174.
However, those having ordinary skill in the art will appre-
ciate that the shelf 12244 could be arranged, shaped, or
otherwise configured in any suitable way sufficient to ef-
fect retention of the attachment member 138 at the first
end 12160 by abutting the upper wall 142 of the attach-
ment member 138 adjacent to the terminal end 140, with-
out departing from the scope of the present invention.
Here too, the shelf 12244 is arranged so as to cooperate
with the slots 12166 to guide the terminal end 140 of the
attachment member 138 into the adapter 12124 during
assembly as the tooth 12170 of the resilient finger 12168
engages the aperture 156 of the attachment member 138
so as to effect longitudinal retention between the adapter
12124 and the attachment member 138 when the tooth
face 12208 abuts the aperture face 210 in use.
[0101] As noted above, a thirteenth embodiment of the
adapter of the wiper assembly 116 is shown in Figures
39A-41. In the description that follows, the structure and
components of the thirteenth embodiment that are the
same as or that otherwise correspond to the structure
and components of the first embodiment are provided
with the same reference numerals increased by 13000.
[0102] The thirteenth embodiment of the adapter
13124 depicted in Figures 39A-41 is similar to the third
embodiment of the adapter 3124 described above (com-
pare Figure 39A to Figure 29). Thus, for the purposes of
clarity and consistency, only the specific differences be-
tween the thirteenth embodiment of the adapter 13124
and the third embodiment of the adapter 3124 will be
described below and only certain structural features and
components common between these embodiments will
be discussed herein and depicted in the drawings of the
thirteenth embodiment of the adapter 13124. Unless oth-
erwise indicated below, it will be appreciated that the de-
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scription of the third embodiment of the adapter 3124
above may be incorporated by reference with respect to
the thirteenth embodiment of the adapter 13124 without
limitation.
[0103] As shown in Figures 39A-39B, the thirteenth
embodiment of the adapter 13124 similarly includes both
the braces 13172 and the stop 13164 defined by the head
13186 at the first end 13160 of the body 13158, and the
slots 13166 and the resilient finger 13168 with the tooth
13170 at the second end 13162 of the body 13158. How-
ever, in this thirteenth embodiment, the adapter 13124
further includes a brace wall, generally indicated at
13252, which extends with each of the braces 13172 lon-
gitudinally from the first end 13160 of the body 13158
towards the second end 13162 of the body 13158. The
brace walls 13252 are spaced laterally outwardly from
each of the respective sidewalls 13176, and also depend
vertically downwardly from the respective braces 13172
(see Figure 39B). The brace walls 13252 merge with the
respective braces 13172 as well as the head 13186. Spe-
cifically, the brace walls 13252 merge into the upper
brace surfaces 13214 of the braces 13172 (see Figure
39B).
[0104] Each of the brace walls 13252 has a wall abut-
ment surface 13254 arranged to abut a portion of the
respective side walls 144 of the attachment member 138
adjacent to the terminal end 140 and below the cutout
148. The wall abutment surfaces 13254 face laterally in-
wardly towards the respective sidewalls 13176. As
shown best in Figure 39B, the side stops 13164B defined
by the head 13186 are disposed adjacent to and vertically
above the braces 13172 and the brace walls 13252. As
shown in Figures 39B and 41, the wall abutment surfaces
13254 of the brace walls 13252 and the lower brace sur-
faces 13214 of the braces 13172 are arranged perpen-
dicularly with respect to each other. Here, the wall abut-
ment surfaces 13254, the lower brace surfaces 13216,
and the sidewalls 13176 cooperate so as to define a pock-
et 13256 for accommodating part of each of the side walls
144 below the cutouts 148 at the terminal end 140 of the
attachment member 138. Here, the pocket 13256 has a
downwardly-opening "U" shaped profile. However, those
having ordinary skill in the art will appreciate that the
pocket 13256 could have any suitable shape or config-
uration sufficient to engage the attachment member 138
adjacent to the first end 13160 of the body 13158 of the
adapter so as to promote retention of the attachment
member 138 in use. Moreover, it will be appreciated that
the adapter 13124 could employ additional structure to
abut the bottoms of the side walls 144 of the attachment
member 138 (not shown).
[0105] It will be appreciated that the brace walls 13252
are arranged so as to cooperate with the slots 13166 to
guide the terminal end 140 of the attachment member
138 into the adapter 13124 during assembly as the tooth
13170 of the resilient finger 13168 engages the aperture
156 of the attachment member 138 so as to effect longi-
tudinal retention between the adapter 13124 and the at-

tachment member 138 when the tooth face 13208 abuts
the aperture face 210 in use. Moreover, it will be appre-
ciated that no portion of the fourteenth embodiment of
adapter 14124 engages the upper cutout edges 150 of
the cutouts 148 of the attachment member 138.
[0106] As noted above, a fourteenth embodiment of
the adapter of the wiper assembly 116 is shown in Figures
42A-44. In the description that follows, the structure and
components of the fourteenth embodiment that are the
same as or that otherwise correspond to the structure
and components of the first embodiment are provided
with the same reference numerals increased by 14000.
[0107] The fourteenth embodiment of the adapter
14124 depicted in Figures 42A-44 is similar to the third
embodiment of the adapter 3124 described above (com-
pare Figure 42A to Figure 29). Thus, for the purposes of
clarity and consistency, only the specific differences be-
tween the fourteenth embodiment of the adapter 14124
and the third embodiment of the adapter 3124 will be
described below and only certain structural features and
components common between these embodiments will
be discussed herein and depicted in the drawings of the
fourteenth embodiment of the adapter 14124. Unless oth-
erwise indicated below, it will be appreciated that the de-
scription of the third embodiment of the adapter 3124
above may be incorporated by reference with respect to
the fourteenth embodiment of the adapter 14124 without
limitation.
[0108] As shown in Figures 42A-42B, the fourteenth
embodiment of the adapter 14124 similarly includes the
braces 14172 at the first end 14160 of the body 14158,
and the slots 14166 and the resilient finger 14168 with
the tooth 14170 at the second end 14162 of the body
14158. In this fourteenth embodiment, the body 14158
of the adapter 14124 has a smoother, rounded profile
between the first end 14160 and the second end 14160
which omits anything like the head described above, such
as in connection with the third embodiment of the adapter
3124 (compare Figure 42A to Figure 29). Rather, in this
fourteenth embodiment of the adapter 14124, the floors
14196 of the slots 14166 are arranged so as to limit lon-
gitudinal movement of the attachment member 138 to-
wards the first end 14160 of the body 14158 when the
floors 14196 abut the respective protrusions 146 of the
attachment member. In addition, the floors 14196 are
arranged so as to cooperate with the resilient finger
14168 to prevent longitudinal movement between the se-
cured adapter 14124 and the attachment member 138.
Here too, the tooth 14170 of the resilient finger 14168
engages the aperture 156 of the attachment member 138
so as to effect longitudinal retention between the adapter
14124 and the attachment member 138 when the tooth
face 14208 abuts the aperture face 210 in use.
[0109] As shown best in Figure 44, in this fourteenth
embodiment of the adapter 14124, both the floors 14196
of the slots 14166 and the tooth face 14208 of the tooth
14170 of the resilient finger 14168 are arranged on the
body 14158 closer to the second end 14162 than to the
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first end 14160, and are disposed in spaced longitudinal
relation with respect to each other. It will be appreciated
that this configuration promotes sufficient longitudinal re-
tention in use. Here, vertical retention is afforded by abut-
ment of the deck 14174 of the adapter 14124 with the
upper wall 142 of the attachment member 138 between
the first end 14160 and the second end 14162. In addi-
tion, vertical retention is also afforded by engagement of
the protrusions 146 in the slots 14166, as well as en-
gagement of the braces 14172 in the cutouts 148. More-
over, the braces 14172 also contribute to additional lon-
gitudinal retention adjacent to the first end 14160 of the
body 14158 due to abutment of the curve brace surfaces
14218 of the braces 14172 with the curve cutout edges
154 of the respective cutouts 148 of the attachment mem-
ber 138 (see Figure 44). Here too, it will be appreciated
that no portion of the fourteenth embodiment of adapter
14124 engages the upper cutout edges 150 of the cutouts
148 of the attachment member 138.
[0110] As noted above, a fifteenth embodiment of the
adapter of the wiper assembly 116 is shown in Figures
45A-52. In the description that follows, the structure and
components of the fifteenth embodiment that are the
same as or that otherwise correspond to the structure
and components of the first embodiment are provided
with the same reference numerals increased by 15000.
[0111] As shown best in Figures 45A-47, the fifteenth
embodiment of the adapter 15124 similarly includes the
body 15158 which extends between the first end 15160
and the second end 15162. In addition, the adapter 15124
of the fifteenth embodiment also includes a cap, generally
indicated at 15258, which is pivotally attached to the body
15158 adjacent to the first end 15160, as described in
greater detail below.
[0112] In this fifteenth embodiment, the body 15158 of
the adapter 15124 includes a retention socket, generally
indicated at 15260, which is formed adjacent to the first
end 15160 and which is configured to receive a retention
formation 15262 of the cap 15258 so as to selectively
limit pivoting of the cap 15258 with respect to the body
15158. A projection 15264 is provided for engaging in
the aperture 156 formed in the upper wall 142 of the at-
tachment member 138, and extends vertically from the
body 15158 adjacent to the second end 15162. The body
15158 also includes a pair of vertical slots, generally in-
dicated at 15266, formed adjacent to the second end
15162 for receiving the protrusions 146 of the attachment
member 138. The various components and structural
features of the cap 15258 and the body 15158 of the
adapter 15124 of the fifteenth embodiment, including the
retention socket 15260, the retention formation 15262,
the projection 15264, and the vertical slots 15266, will
each be described in greater detail below.
[0113] As is shown best in Figure 45B, the body 15158
of the adapter 15124 also includes the deck 15174 ex-
tending between the first end 15160 and the second end
15162 with opposing sidewalls 15176 depending from
the deck 15174, each of which has an inner surface

15178 and an outer surface 15180. The sidewalls 15176
each extend from the deck 15174 substantially perpen-
dicularly such that the inner and outer surfaces 15178,
15180 of the sidewalls 15176 are substantially parallel
to each other. However, as noted above in connection
with previous embodiments, those having ordinary skill
in the art will appreciate that the sidewalls 15176 could
be configured differently without departing from the
scope of the present invention.
[0114] Here too in the fifteenth embodiment, the body
15158 of the adapter 15124 employs inwardly-facing
trunnions 15182 formed on the body 15158 adjacent to
the first end 15160. The trunnions 15182 extend towards
each other from the respective inner surfaces 15178 of
the sidewalls 15176 and are arranged to be disposed
within the recesses 136 formed in the saddle 134 of the
coupler 122 so as to effect pivoting of the body 15158 of
the adapter 15124 with respect to the coupler 122 in op-
eration. However, as noted above in connection with pre-
vious embodiments, those having ordinary skill in the art
will appreciate that the trunnions 15182 could be config-
ured or otherwise arranged in any suitable way sufficient
to effect pivoting of the body 15158 of the adapter 15124
with respect to the coupler 122, or the trunnions 15182
could be omitted with the adapter 15124 and coupler 122
employing a different arrangement of structural features
and/or components to effect pivoting, without departing
from the scope of the present invention.
[0115] With reference now to Figure 46, an exploded
view of the fifteenth embodiment of the adapter 15124 is
shown with the cap 15258 removed from the body 15158.
As noted above, the cap 15258 is configured to pivot with
respect to the body 15158. To that end, the body 15158
includes opposing bores 15268 formed in the sidewalls
15176 which are arranged to receive corresponding
bosses 15270 of the cap 15258 such that the cap 15258
can pivot with respect to the body 15158 when the adapt-
er 15124 is being secured to the attachment member
138, as described in greater detail below. Those having
ordinary skill in the art will appreciate that the bores 15268
and/or the bosses 15270 could be configured or other-
wise arranged in any suitable way sufficient to effect piv-
oting of the cap 15258 of the adapter 15124 with respect
to the body 15158 of the adapter 15124, or a different
arrangement of structural features and/or components
could otherwise be employed to effect selective relative
pivoting therebetween, without departing from the scope
of the present invention.
[0116] As noted above, in the fifteenth embodiment of
the adapter 15124, the projection 15264 of the body
15158 engages in the aperture 156 of the attachment
member 138 to effect longitudinal retention adjacent to
the second end 15162. The projection 15264 is advan-
tageously formed as a rigid, integral component of the
body 15158, and is disposed closer to the second end
15162 than to the first end 15160. The projection 15264
extends vertically from the deck 15174 so as to define a
projection face 15272 which faces towards the first end
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15160 and which is arranged to abut the aperture face
210 of the aperture 156 of the attachment member 138
when the adapter 15124 is secured to the attachment
member 138 (see Figures 50 and 52). As shown best in
Figures 45A-45B, the projection 15264 has a generally
rounded-rectangular profile that compliments the profile
of the aperture 156 of the attachment member 138. How-
ever, those having ordinary skill in the art will appreciate
that the projection 15264 could have any suitable shape,
profile, or configuration sufficient to be disposed in the
aperture 156 of the attachment member 138 so as to
restrict longitudinal movement between the attachment
member and the body 15158 of the adapter 15124, with-
out departing from the scope of the present invention.
[0117] As noted above, the fifteenth embodiment of
the adapter 15124 employs vertical slots 15266 to ac-
commodate the protrusions 146 of the attachment mem-
ber 138. To that end, the vertical slots 15266 are formed
in the respective sidewalls 15176 adjacent to the second
end 15162, and each has a vertical channel, generally
indicated at 15274 which extends vertically downwardly
from the deck 15174 to a vertical floor, generally indicated
at 15276, defined in each of the sidewalls 15176. As
shown in Figures 50 and 52, the vertical floors 15276 are
arranged to abut the protrusions 146 of the attachment
member 138 when the adapter 15124 is secured to the
attachment member 138 so as to contribute to vertical
retention at the second end 15162 of the body 15158 of
the adapter 15124.
[0118] With reference now to Figures 47 and 52, as
noted above, the body 15158 of the fifteenth embodiment
of the adapter 15124 employs the retention socket 15260
adjacent to the first end 15160 to receive the retention
formation 15262 of the cap 15258 so as to selectively
limit pivoting of the cap 15258 with respect to the body
15158. Here, the retention socket 15260 is defined by a
rectangular aperture formed in the deck 15174 adjacent
to the first end 15160, with a retention face 15278 that is
arranged to engage the retention formation 15262, as
described in greater detail below. As will be appreciated
from the subsequent description of the retention forma-
tion 15262 below, the retention socket 15260 and/or the
retention face 15278 could have any suitable shape or
configuration sufficient to cooperate with the retention
formation 15262 to selectively restrict rotation of the cap
15258 with respect to the body 15158, without departing
from the scope of the present invention.
[0119] Referring now to Figures 46, 47, and 50, as not-
ed above, the cap 15258 of the fifteenth embodiment of
the adapter 15124 can be selectively pivoted with respect
to the body 15158 so as to secure the adapter 15124 to
the attachment member 138 when the retention forma-
tion 15262 engages the retention socket 15260. Here,
the cap 15258 has a generally rectangular top wall 15280
and a pair of generally rectangular edge walls 15282
which depend vertically downwardly from the top wall
15280 and which are spaced laterally from each other
so as to accommodate the side walls 144 of the attach-

ment member 138 therebetween. As shown best in Fig-
ure 47, the retention formation 15262 depends from the
top wall 15280 of the cap 15258. More specifically, the
retention formation 15262 has a resiliently flexible forma-
tion body 15284 which is operatively attached to the top
wall 15280 and extends vertically downwardly to a bulb
15286 which, in turn, defines a formation face 15288 ar-
ranged to engage the retention face 15278 of the reten-
tion socket 15260 so as to prevent rotation of the cap
15258 with respect to the body 15158. As shown in Figure
50, the formation body 15284 has a generally rectangular
profile shaped to be accommodated in the retention sock-
et 15260 when the formation face 15288 abuts the pro-
jection face 15272. The bulb 15286 has a rounded profile
configured to deflect the retention formation 15262 to-
wards the second end 15162 of the body 15158 as the
bulb 15286 is brought into engagement with a portion of
the deck 15174 adjacent to the retention socket 15260
(see Figure 50; certain reference numerals omitted for
clarity). The formation face 15288 is arranged perpen-
dicularly to the formation body 15284 and is parallel to
the top wall 15280 of the cap 15258. Those having ordi-
nary skill in the art will appreciate that the retention for-
mation 15262 and/or the retention socket 15260 could
be arranged, configured, or shaped in any suitable way
and with any suitable structure sufficient to selectively
prevent rotation of the cap 15258 with respect to the body
15158, without departing from the scope of the present
invention.
[0120] As shown in Figures 46 and 52, the cap 15258
of the adapter 15124 also includes a spacer, generally
indicated at 15290, formed on each of the edge walls
15282. The spacers 15290 extend laterally inwardly to-
wards each other and are arranged so as to be disposed
adjacent to the terminal end 140 of the attachment mem-
ber 138 when the adapter 15124 is secured to the at-
tachment member 138 (see Figure 52). While the spac-
ers 15290 are shown as being spaced from the terminal
end 140 of the attachment member 138, it will be appre-
ciated that the spacers 15290 could be configured to ex-
tend longitudinally towards the second end 15162 of the
body 15158 when secured so as to abut part of the ter-
minal end 140 of the attachment member 138. As shown
in Figure 46, the bosses 15270 extend laterally inwardly
from the respective spacers 15290 towards each other.
As noted above, the edge walls 15282 are spaced later-
ally from each other so as to accommodate the side walls
144 of the attachment member 138 therebetween. Sim-
ilarly, the spacers 15290 are spaced laterally from each
other so as to accommodate the sidewalls 15176 of the
body 15158 therebetween.
[0121] Referring now to Figures 48A-48C, certain as-
sembly steps for securing the fifteenth embodiment of
the adapter 15124 to the attachment member 138 are
shown sequentially. Here, certain previously-introduced
reference numerals are recited below for illustrative pur-
poses but have been omitted from Figures 26A-26C for
clarity. In order to effect proper connection to the wiper
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arm 114, the fifteenth embodiment of the adapter 15124
of the wiper assembly 116 is positioned such that the
attachment member 138 is spaced vertically above the
body 15158 of the adapter 15124 and the cap 15258 is
rotated such that the top wall 15280 is moved longitudi-
nally away from the second end 15162 of the body 15158
to accommodate the terminal end 140 of the attachment
member 138 between the edge walls 15282 (see Figure
48A). Next, the attachment member 138 is brought into
engagement with the body 15158 of the adapter 15124
whereby the attachment member 138 and/or adapter
15124 are moved vertically towards each other such that
the protrusions 146 of the attachment member 138 enter
into the vertical channels 15274 of the vertical slots 15266
formed in the sidewalls 15176 of the body 15158. The
protrusions 146 of the attachment member 138 travel
along the vertical slots 15266 until coming into abutment
with the vertical floors 15276 which, in turn, also guides
the projection 15264 of the body 15158 into the aperture
156 of the attachment member 138 (see Figure 48B; see
also Figures 50 and 52). Next, the cap 15258 of the adapt-
er 15124 is rotated towards the second end 15162 of the
body 15158 such that the retention formation 15262 is
deflected into the retention socket 15260. As the cap
15258 is rotated further towards the second end 15162
of the body 15158, the top wall 15280 of the cap 15258
comes into abutment with the deck 15174 of the body
15158 and the retention formation 15262 resiliently re-
turns away from the second end 15162 of the body 15158
such that the formation body 15284 of the retention for-
mation 15262 is disposed within the retention socket
15260 and the formation face 15288 of the retention for-
mation 15262 comes into abutment with the retention
face 15278 of the retention socket 15260, thereby pre-
venting subsequent rotation of the cap 15258 with re-
spect to the body 15158 and, at the same time, securing
the adapter 15124 to the attachment member 138 (see
Figure 48C). Here, the cooperation between the cap
15258 and the body 15158 affords vertical and lateral
retention adjacent to the first end 15160 via engagement
with the upper wall 142 and the side walls 144 of the
attachment member 138. In addition, the projection
15264 and the vertical slots 15266 of the body 15158
afford longitudinal, lateral, and vertical retention adjacent
to the second end 15162 via engagement with the aper-
ture 156 and the protrusions 146, respectively, of the
attachment member 138 (see Figures 50 and 52). Here
too, it will be appreciated that no portion of the body 15158
or the cap 15258 of the adapter 15124 engages or oth-
erwise abuts the upper cutout edge 150 of the cutout 148
of the attachment member 138.
[0122] As noted above, a sixteenth embodiment of the
adapter of the wiper assembly 116 is shown in Figures
53A-60. In the description that follows, the structure and
components of the sixteenth embodiment that are the
same as or that otherwise correspond to the structure
and components of the first embodiment are provided
with the same reference numerals increased by 16000.

[0123] The sixteenth embodiment of the adapter
16124 depicted in Figures 53A-60 is similar to the fif-
teenth embodiment of the adapter 15124 described
above (compare Figures 53A-55 to Figures 45A-47).
Thus, for the purposes of clarity and consistency, only
the specific differences between the sixteenth embodi-
ment of the adapter 16124 and the fifteenth embodiment
of the adapter 15124 will be described below and only
certain structural features and components common be-
tween these embodiments will be discussed herein and
depicted in the drawings of the sixteenth embodiment of
the adapter 16124. Unless otherwise indicated below, it
will be appreciated that the description of the fifteenth
embodiment of the adapter 15124 above may be incor-
porated by reference with respect to the sixteenth em-
bodiment of the adapter 16124 without limitation.
[0124] As shown best in Figures 53A-55, the sixteenth
embodiment of the adapter 16124 similarly employs a
configuration in which the cap 16258 is pivotally mounted
to the body 16158 at the first end 16160, and vertical
slots 16266 are formed in the body 16158 adjacent to
the second end 16162. Here too, the cap 16258 includes
a retention formation 16262 depending vertically down-
wardly from the top wall 16280 which cooperates with a
retention socket 16260 formed in the body 16158 so as
to selectively limit pivoting of the cap 16258 with respect
to the body 16158. However, in the sixteenth embodi-
ment of the adapter 16124, the retention socket 16260
is formed adjacent to the second end 16162 of the body
16158, as opposed to the first end 15160 of the body
15158 as described above in connection with the fifteenth
embodiment of the adapter 15124 (compare Figures
54-55 to Figures 46-47).
[0125] As shown best in Figure 55, the retention socket
16260 has a generally rectangular profile, is formed ver-
tically through the deck 16174, and is arranged laterally
between both the sidewalls 16176 and the vertical slots
16266. In this sixteenth embodiment, the retention socket
16260 defines a socket face, generally indicated at
16292, which is arranged so as to align longitudinally with
the aperture face 210 of the aperture 156 of the attach-
ment member 138 when the adapter 16124 is secured
to the attachment member 138, as described in greater
detail below (see Figures 58 and 60). To that end, in this
sixteenth embodiment, the retention formation 15262 of
the cap 16258 is arranged such that the formation body
15284 extends through both the retention socket 16260
formed in the body 16158 and the aperture 156 of the
attachment member 138 when the adapter 16124 is se-
cured to the attachment member 138. Here, as shown in
Figures 58 and 60, the formation face 16288 engages
the underside of the upper wall 142 of the attachment
member 138, and the formation body 16284 abuts both
the socket face 16292 of the socket 16260 of the body
16158 and the aperture face 210 of the aperture 156 of
the attachment member 138 (see Figure 58; certain ref-
erence numerals omitted for clarity).
[0126] Referring now to Figures 56A-56C, certain as-
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sembly steps for securing the sixteenth embodiment of
the adapter 16124 to the attachment member 138 are
shown sequentially. Here, certain previously-introduced
reference numerals are recited below for illustrative pur-
poses but have been omitted from Figures 56A-56C for
clarity. In order to effect proper connection to the wiper
arm 114, the sixteenth embodiment of the adapter 16124
of the wiper assembly 116 is positioned such that the
attachment member 138 is spaced vertically above the
body 16158 of the adapter 16124 and the cap 16258 is
rotated such that the top wall 16280 is moved longitudi-
nally away from the second end 16162 of the body 16158
to accommodate the terminal end 140 of the attachment
member 138 between the edge walls 16282 of the cap
16258 (see Figure 56A). Next, the attachment member
138 is brought into engagement with the body 16158 of
the adapter 16124 whereby the attachment member 138
and/or adapter 16124 are moved vertically towards each
other such that the protrusions 146 of the attachment
member 138 enter into the vertical channels 16274 of
the vertical slots 16266 formed in the sidewalls 16176 of
the body 16158. The protrusions 146 of the attachment
member 138 travel along the vertical slots 16266 until
coming into abutment with the vertical floors 16276
which, in turn, also aligns the retention socket 16260 of
the body 16158 with the aperture 156 of the attachment
member 138 (see Figure 56B; see also Figures 58 and
60). Next, the cap 16258 of the adapter 16124 is rotated
towards the second end 16162 of the body 16158 such
that the retention formation 16262 is deflected into the
retention socket 16260 and also into the aperture 156 of
the attachment member 138. As the cap 16258 is rotated
further towards the second end 16162 of the body 16158,
the top wall 16280 of the cap 16258 comes into abutment
with the deck 16174 of the body 16158 and the retention
formation 16262 resiliently returns away from the second
end 16162 of the body 16158 such that the formation
body 16284 of the retention formation 16262 is disposed
within both the retention socket 16260 of the body 16158
and the aperture 156 of the attachment member 138, and
the formation face 16288 of the retention formation 16262
comes into abutment with the underside of the upper wall
142 of the attachment member 138, thereby preventing
subsequent rotation of the cap 16258 with respect to the
body 16158 and, at the same time, securing the adapter
16124 to the attachment member 138 (see Figure 56C).
Here, the cooperation between the cap 16258 and the
body 16158 affords vertical and lateral retention adjacent
to the first end 16160 via engagement with the upper wall
142 and the side walls 144 of the attachment member
138. In addition, both the vertical slots 16266 of the body
16158, as well as the cooperation between the retention
formation 16262 and the retention socket 16260, afford
longitudinal, lateral, and vertical retention adjacent to the
second end 16162 via engagement with the protrusions
146 and the aperture 166 and, respectively, of the at-
tachment member 138 (see Figures 58 and 60). It will be
appreciated that abutment of the formation body 16284

of the retention formation 16262 of the cap 16258 against
the socket face 16292 of the retention socket 16160 of
the body 16158 and the aperture face 210 of the aperture
156 of the attachment member 138 contributes signifi-
cantly to longitudinal retention adjacent to the second
end 16162. Here too, it will be appreciated that no portion
of the body 16158 or the cap 16258 of the adapter 16124
engages or otherwise abuts the upper cutout edge 150
of the cutout 148 of the attachment member 138.
[0127] As noted above, a seventeenth embodiment of
the adapter of the wiper assembly 116 is shown in Figures
61A-65. In the description that follows, the structure and
components of the seventeenth embodiment that are the
same as or that otherwise correspond to the structure
and components of the first embodiment are provided
with the same reference numerals increased by 17000.
[0128] Moreover, as will be appreciated from the sub-
sequent description of the seventeenth embodiment of
the adapter 17124 described below, certain structural
features of the fifteenth embodiment of the adapter 15124
are likewise employed by the seventeenth embodiment
of the adapter 17124. Thus, for the purposes of clarity
and consistency, certain structure and components of
the seventeenth embodiment that are the same as or that
otherwise correspond to the structure and components
of the fifteenth embodiment are provided with the same
reference numerals increased by 2000.
[0129] As shown best in Figures 61A-61B, the body
17158 of the seventeenth embodiment of the adapter
17124 similarly extends between the first end 17160 and
the second end 17162. Similar to the fifteenth embodi-
ment of the adapter 15124 described above, the seven-
teenth embodiment of the adapter 17124 also employs
the projection 17264 for engaging in the aperture 156
formed in the upper wall 142 of the attachment member
138, and the pair of vertical slots 17266 formed adjacent
to the second end 17162 for receiving the protrusions
146 of the attachment member 138 (compare Figure 61A
to Figure 45A). Further, in this seventeenth embodiment,
the body 17158 also includes a retainer, generally indi-
cated at 17294, formed adjacent to the first end 17160
and configured to receive a portion of the terminal end
140 of the attachment member 138 so as to secure the
adapter 17124 to the attachment member 138, as de-
scribed in greater detail below. The various components
and structural features of the adapter 17124 of the sev-
enteenth embodiment will each be described in greater
detail below.
[0130] As shown best in Figures 61A-61B, the body
17158 of the adapter 17124 also includes the deck 17174
extending between the first end 17160 and the second
end 17162 with opposing sidewalls 17176 depending
from the deck 17174, each of which has an inner surface
17178 and an outer surface 17180. The sidewalls 17176
each extend from the deck 17174 substantially perpen-
dicularly such that the inner and outer surfaces 17178,
17180 of the sidewalls 17176 are substantially parallel
to each other. However, as noted above in connection
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with previous embodiments, those having ordinary skill
in the art will appreciate that the sidewalls 17176 could
be configured differently without departing from the
scope of the present invention.
[0131] Here too in the seventeenth embodiment, the
body 17158 of the adapter 17124 employs inwardly-fac-
ing trunnions 17182 formed on the body 17158 adjacent
to the first end 17160 (see Figures 61A and 65). The
trunnions 17182 extend towards each other from the re-
spective inner surfaces 17178 of the sidewalls 17176 and
are arranged to be disposed within the recesses 136
formed in the saddle 134 of the coupler 122 so as to effect
pivoting of the body 17158 of the adapter 17124 with
respect to the coupler 122 in operation. However, as not-
ed above in connection with previous embodiments,
those having ordinary skill in the art will appreciate that
the trunnions 17182 could be configured or otherwise
arranged in any suitable way sufficient to effect pivoting
of the body 17158 of the adapter 17124 with respect to
the coupler 122, or the trunnions 17182 could be omitted
with the adapter 17124 and coupler 122 employing a dif-
ferent arrangement of structural features and/or compo-
nents to effect pivoting, without departing from the scope
of the present invention.
[0132] As noted above, in the seventeenth embodi-
ment of the adapter 17124, the projection 17264 engages
in the aperture 156 of the attachment member 138 to
effect longitudinal retention adjacent to the second end
17162. The projection 17264 is advantageously formed
as a rigid, integral component of the body 17158, and is
disposed closer to the second end 17162 than to the first
end 17160. The projection 17264 extends vertically from
the deck 17174 so as to define the projection face 17272,
which faces towards the first end 17160 and which is
arranged to abut the aperture face 210 of the aperture
156 of the attachment member 138 when the adapter
17124 is secured to the attachment member 138 (see
Figure 64). As shown best in Figures 61A-61B, the pro-
jection 17264 has a generally rounded-rectangular pro-
file that compliments the profile of the aperture 156 of
the attachment member 138. However, those having or-
dinary skill in the art will appreciate that the projection
17264 could have any suitable shape, profile, or config-
uration sufficient to be disposed in the aperture 156 of
the attachment member 138 so as to restrict longitudinal
movement between the attachment member and the
body 17158 of the adapter 17124, without departing from
the scope of the present invention.
[0133] As noted above, the seventeenth embodiment
of the adapter 17124 also employs vertical slots 17266
to accommodate the protrusions 146 of the attachment
member 138. To that end, the vertical slots 17266 are
formed in the respective sidewalls 17176 adjacent to the
second end 17162, each with the vertical channel 17274
extending vertically downwardly from the deck 17174 to
the respective vertical floor 17276. As shown in Figure
65, the vertical floors 17276 are arranged to abut the
protrusions 146 of the attachment member 138 when the

adapter 17124 is secured to the attachment member 138
so as to contribute to vertical retention at the second end
17162 of the body 17158 of the adapter 17124. In this
seventeenth embodiment, the adapter 17124 further in-
cludes a tab 17296 arranged in each of the vertical chan-
nels 17274 spaced vertically above the respective verti-
cal floors 17276. The tabs 17296 extend laterally out-
wardly away from each other (see Figure 65) and are
configured to promote vertical retention at the second
end 17162 of the body 17158 when the adapter 17124
is secured to the attachment member 138. Specifically,
the tabs 17296 are arranged so as to impede vertical
movement of the protrusions 146 of the attachment mem-
ber 138 in the vertical channels 17274 away from the
vertical floors 17276 when the adapter 17124 is secured
to the attachment member 138. Thus, the tabs 17296 are
configured so as to allow the protrusions 146 to travel
along the vertical channels 17274 to the vertical floors
17276, and to inhibit subsequent movement of the pro-
trusions 146 back out of the vertical channels 16274 once
the protrusions 146 come into abutment with the vertical
floors 17276. To that end, it will be appreciated that the
tabs 17296 may be configured so as to urge the sidewalls
17176 of the body 17158 laterally towards each other in
response to engagement with the protrusions 146 of the
attachment member 138 until the protrusions 146 come
into abutment with the vertical floors 17276 and the side-
walls 17176 resiliently return and move laterally away
from each other. However, those having ordinary skill in
the art will appreciate that the tabs 17296 could be
shaped, sized, spaced, arranged, or otherwise config-
ured in any suitable way sufficient to promote vertical
retention adjacent to the second end 17162 of the body
17158 without departing from the scope of the present
invention. Moreover, those having ordinary skill in the art
will appreciate that the tabs 17296 could be omitted for
certain applications where sufficient vertical retention is
afforded by other structural features or components.
[0134] Referring again to Figures 61A-61B, as noted
above, the retainer 17294 is formed on the body 17158
adjacent to the first end 17160 and is configured to secure
the terminal end 140 of the attachment member 138. To
that end, a living hinge, generally indicated at 17298,
connects the retainer to the sidewalls 17176 and allows
the retainer 17294 to move resiliently with respect to the
second end 17162 of the body 17158 in response to en-
gagement with the attachment member 138, as de-
scribed in greater detail below. In this embodiment, the
retainer 17294 includes a laterally-extending crossbrace
17300 and a pair of pillars 17302 depending vertically
downwardly from the crossbrace 17300, with the living
hinge 17298 merging each of the pillars 17302 with one
of the sidewalls 17176. The living hinges 17298 each
have a curved profile configured to facilitate resilient
movement of the retainer 17294, as described in greater
detail below. Here, the living hinges 17298 define a lon-
gitudinally-extending valley 17304 arranged adjacent to
the pillars 17302 and the sidewalls 17176 and vertically
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above the living hinges 17298. Those having ordinary
skill in the art will appreciate that the retainer 17294
and/or the living hinge 17298 could be configured in a
number of different ways without departing from the
scope of the present invention. By way of non-limiting
example, the retainer 17294 could employ a single pillar
depending from the crossbrace 17300, with a single living
hinge 17298 extending between and merging with the
pillar and the sidewalls 17176 (not shown).
[0135] The crossbrace 17300 of the retainer 17294 has
a crossbrace cam, generally indicated at 17306, and a
crossbrace face 17308 spaced vertically below the cross-
brace cam 17306. The crossbrace cam 17306 and the
crossbrace face 17308 each extend longitudinally into
the valley 17304 towards the second end 17162 of the
body 17158. Here, portions of the crossbrace cam 17306
and the crossbrace face 17308 are spaced vertically
above the living hinge 17298 (see Figure 64). As shown
best in Figures 61A-61B, the crossbrace cam 17306 has
a rounded profile configured to engage the upper wall
142 of the attachment member 138 during assembly, as
described in greater detail below. However, those having
ordinary skill in the art will appreciate that the crossbrace
cam 17306 could have any suitable profile sufficient to
effect releasable attachment with the attachment mem-
ber 138 without departing from the scope of the present
invention. The crossbrace face 17308 of the crossbrace
17300 is spaced vertically below the crossbrace cam
17306 and is arranged so as to be substantially parallel
to the deck 17174 and likewise so as to be substantially
perpendicular to the pillars 17302. Here, the crossbrace
face 17308 is configured to abut the upper wall 142 of
the attachment member 138 adjacent to the terminal end
140 so as to promote vertical retention adjacent to the
first end 17160 of the body 17158, as described in greater
detail below. Those having ordinary skill in the art will
appreciate that the crossbrace face 17308 could have
any suitable profile, arranged in any suitable way suffi-
cient to promote vertical retention adjacent to the first
end 17160 of the body 17158, without departing from the
scope of the present invention.
[0136] Referring now to Figures 62A-62C, certain as-
sembly steps for securing the seventeenth embodiment
of the adapter 17124 to the attachment member 138 are
shown sequentially. Here, certain previously-introduced
reference numerals are recited below for illustrative pur-
poses but have been omitted from Figures 62A-62C for
clarity. In order to effect proper connection to the wiper
arm 114, the seventeenth embodiment of the adapter
17124 of the wiper assembly 116 is positioned such that
the attachment member 138 is spaced vertically above
and the body 17158 of the adapter 17124 (see Figure
62A). Next, the attachment member 138 is brought into
engagement with the body 17158 of the adapter 17124
whereby the attachment member 138 and/or adapter
17124 are moved vertically towards each other such that
the protrusions 146 of the attachment member 138 enter
into the vertical channels 17274 of the vertical slots 17266

formed in the sidewalls 17176 of the body 17158 (shown
in phantom in Figure 62B). The protrusions 146 of the
attachment member 138 travel along the vertical slots
17266 and pass beyond the tabs 17296, deflecting the
sidewalls 17176 laterally inwardly towards each other un-
til the protrusions 146 come into abutment with the ver-
tical floors 17276, as discussed below. As the protrusions
146 travel along the vertical slots 17266, the retainer
17294 comes into engagement with the upper wall 142
of the attachment member 138 adjacent to the terminal
end 140, while the alignment afforded by the vertical slots
17266 also helps guide the projection 17264 of the body
17158 into the aperture 156 of the attachment member
138 (see Figure 62B; see also Figures 64 and 65). The
crossbrace cam 17306 of the crossbrace 17300 of the
retainer 17294 abuts the upper wall 142 of the attachment
member 138 and is deflected away from the second end
17162 of the body 17158 via the living hinge 17298 until
the protrusions 146 pass beyond the tab 17296 and abut
the vertical floors 17276 of the respective vertical slots
17266, whereby the retainer 17294 subsequently returns
resiliently towards the second end 17162 and the cross-
brace face 17308 comes into engagement with the upper
wall 142 of the attachment member 138 (compare Fig-
ures 62B and 62C). Here, the retainer 17294 promotes
vertical and longitudinal retention adjacent to the first end
17160 and cooperates with the sidewalls 17176 and the
deck 17174 of the body 17158 to effect lateral retention.
Similarly, the projection 17264 and the vertical slots
17266 cooperate to effect longitudinal, lateral, and verti-
cal retention adjacent to the second end 17162 via en-
gagement with the aperture 156 and the protrusions 146,
respectively, of the attachment member 138. Moreover,
the tabs 17296 help further promote vertical retention
adjacent the second end 17162 via engagement with the
protrusions 146 of the attachment member 138. Here
too, it will be appreciated that no portion of the adapter
17124 engages or otherwise abuts the upper cutout edge
150 of the cutout 148 of the attachment member 138.
[0137] As noted above, an eighteenth embodiment of
the adapter of the wiper assembly 116 is shown in Figures
66A-70. In the description that follows, the structure and
components of the eighteenth embodiment that are the
same as or that otherwise correspond to the structure
and components of the first embodiment are provided
with the same reference numerals increased by 18000.
[0138] The eighteenth embodiment of the adapter
18124 depicted in Figures 66A-70 is similar to the sev-
enteenth embodiment of the adapter 17124 described
above (compare Figures 66A-66B to Figures 61A-61B).
Thus, for the purposes of clarity and consistency, only
the specific differences between the eighteenth embod-
iment of the adapter 18124 and the seventeenth embod-
iment of the adapter 17124 will be described below and
only certain structural features and components common
between these embodiments will be discussed herein
and depicted in the drawings of the eighteenth embodi-
ment of the adapter 18124. Unless otherwise indicated
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below, it will be appreciated that the description of the
seventeenth embodiment of the adapter 17124 above
may be incorporated by reference with respect to the
eighteenth embodiment of the adapter 18124 without lim-
itation.
[0139] As shown in Figures 66A-66B, the eighteenth
embodiment of the adapter 18124 similarly includes the
projection 18264, the vertical slots 18266, and the tabs
18296 which cooperate so as to effect retention of the
attachment member 138 adjacent to the second end
18162 of the body 18158 of the adapter 18124. Here too,
the projection 18264 extends vertically from the deck
18174, the vertical slots 18266 are formed in the side-
walls 18176, and the tabs 18296 are arranged within the
vertical slots 18266 and extend laterally outwardly away
from each other. However, in this eighteenth embodiment
of the adapter 18124, retention adjacent to the first end
18160 of the body 18158 is afforded by a pair of sidewall
hooks, generally indicated at 18310, which are config-
ured to releasably secure to the attachment member 138,
as described in greater detail below.
[0140] The sidewall hooks 18310 are formed in the re-
spective sidewalls 18176 of the body 18158 of the adapt-
er 18124 adjacent the first end 18160. As best shown in
Figures 66A-66B, a hook window 18312 is formed in each
of the sidewalls 18176 spaced below the deck 18174
adjacent to the first end 18160, with the sidewall hooks
18130 extending into the respective hook windows 18312
towards the deck 18174 (see also Figure 69). Here, the
hook windows 18312 have a generally rectangular profile
and are formed between the inner surface 18178 and the
outer surface 18180 of the respective sidewalls 18176.
However, as will be appreciated from the subsequent
description below, those having ordinary skill in the art
will appreciate that the hook windows 18312 could have
any suitable shape or configuration sufficient to accom-
modate the sidewall hooks 18310 without departing from
the scope of the present invention.
[0141] The sidewall hooks 18310 each have a hook
body 18314 which extends vertically towards the deck
18174 to a hook cam, generally indicated at 18316. The
hook cam 18316 has an angled profile and extends lat-
erally outwardly from the hook body 18314, beyond the
outer surface 18180 of the respective sidewall 18176, so
as to define a hook face 18318 arranged to engage the
lower cutout edge 152 of the respective cutout 148 of the
attachment member 138 in use, as described in greater
detail below. The hook faces 18318 are generally rec-
tangular, are defined substantially perpendicular to the
hook body 18314, are arranged so as to be substantially
parallel to the deck 18174, and extend laterally to beyond
the outer surfaces 18180 of the respective sidewalls
18176. However, those having ordinary skill in the art will
appreciate that the sidewall hooks 18310 could have any
suitable shape or configuration sufficient to releasably
engage the lower cutout edges 152 of the cutouts 148 of
the attachment member 138 without departing from the
scope of the present invention. Moreover, while the eight-

eenth embodiment of the adapter 18124 is depicted as
having two sidewall hooks 18310, it will be appreciated
that a single sidewall hook 18310 could be utilized without
departing from the scope of the present invention.
[0142] Referring now to Figures 67A-67C, certain as-
sembly steps for securing the eighteenth embodiment of
the adapter 18124 to the attachment member 138 are
shown sequentially. Here, certain previously-introduced
reference numerals are recited below for illustrative pur-
poses but have been omitted from Figures 26A-26C for
clarity. In order to effect proper connection to the wiper
arm 114, the eighteenth embodiment of the adapter
18124 of the wiper assembly 116 is positioned such that
the attachment member 138 is spaced vertically above
and the body 18158 of the adapter 18124 (see Figure
67A). Next, the attachment member 138 is brought into
engagement with the body 18158 of the adapter 18124
whereby the attachment member 138 and/or adapter
18124 are moved vertically towards each other such that
the protrusions 146 of the attachment member 138 enter
into the vertical channels 18274 of the vertical slots 18266
formed in the sidewalls 18176 of the body 18158 (shown
in phantom in Figure 67B). The protrusions 146 of the
attachment member 138 travel along the vertical slots
18266 and pass beyond the tabs 18296, deflecting the
sidewalls 18176 laterally inwardly towards each other un-
til the protrusions 146 come into abutment with the ver-
tical floors 18276, as discussed below. As the protrusions
146 travel along the vertical slots 18266, the hook cams
18316 of the sidewall hooks 18310 come into engage-
ment with the respective side walls 144 of the attachment
member 138 (see Figure 67B), which deflects the side-
wall hooks 18310 towards each other into the respective
hook windows 18312 until the protrusions 146 come into
abutment with the vertical floors 18276 of the respective
vertical slots 18266, whereby the sidewall hooks 18310
resiliently deflect away from each other and the hook
faces 18318 come into engagement with the respective
lower cutout edges 152 of the cutouts 148 of the attach-
ment member (see Figure 67C; see also Figure 69). Here
too, the alignment afforded by the vertical slots 18266
helps guide the projection 18264 of the body 18158 into
the aperture 156 of the attachment member 138 (see
Figures 69-70). Here, the sidewall hooks 18310 promote
vertical retention adjacent to the first end 18160 and co-
operate with the sidewalls 18176 and the deck 18174 of
the body 18158 to effect lateral retention. Similarly, the
projection 18264 and the vertical slots 18266 cooperate
to effect longitudinal, lateral, and vertical retention adja-
cent to the second end 18162 via engagement with the
aperture 156 and the protrusions 146, respectively, of
the attachment member 138. Moreover, the tabs 18296
also help further promote vertical retention adjacent the
second end 18162 via engagement with the protrusions
146 of the attachment member 138. Here too, it will be
appreciated that no portion of the adapter 18124 engages
or otherwise abuts the upper cutout edge 150 of the cut-
out 148 of the attachment member 138.
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[0143] As noted above, a nineteenth embodiment of
the adapter of the wiper assembly 116 is shown in Figures
71A-74. In the description that follows, the structure and
components of the nineteenth embodiment that are the
same as or that otherwise correspond to the structure
and components of the first embodiment are provided
with the same reference numerals increased by 19000.
[0144] The nineteenth embodiment of the adapter
19124 depicted in Figures 71A-74 is similar to the eight-
eenth embodiment of the adapter 18124 described above
(compare Figures 71A-71B to Figures 66A-66B), and al-
so includes certain structural features used in connection
with the other embodiments of the adapter described
above. Thus, for the purposes of clarity and consistency,
the specific differences between the nineteenth embod-
iment of the adapter 19124 and the eighteenth embodi-
ment of the adapter 18124 will be described below and
certain structural features and components common be-
tween these embodiments, and other previously de-
scribed embodiments, will be discussed herein and de-
picted in the drawings of the nineteenth embodiment of
the adapter 19124. Unless otherwise indicated below, it
will be appreciated that the description of these previous-
ly described embodiments may be incorporated by ref-
erence with respect to the nineteenth embodiment of the
adapter 19124 without limitation.
[0145] As shown in Figures 71A-71B, the nineteenth
embodiment of the adapter 19124, like the eighteenth
embodiment of the adapter 18124 described above, em-
ploys sidewall hooks 19310 extending in hook windows
19312 formed in the sidewalls 19176 adjacent to the first
end 19160 of the body 19158 which engage the lower
cutout edges 152 of the cutouts 148 of the attachment
member 138 so as to effect vertical retention adjacent to
the first end 19160, as described in greater detail below.
Further, the nineteenth embodiment of the adapter
19124, like the third embodiment of the adapter 3124
described above, includes the head 19168 formed adja-
cent to the first end 19160 of the body 19158 which, in
turn, defines the stop 19164 for abutting the terminal end
140 of the attachment member 138 so as to effect longi-
tudinal retention adjacent to the first end 19160, as de-
scribed in greater detail below. Moreover, like the sixth
embodiment of the adapter 6124 described above, the
nineteenth embodiment of the adapter 19124 employs
the slots 19166 formed in the sidewalls 19176 adjacent
to the second end 19162 which each utilize the vertical
openings 19224 extending vertically between the deck
19174 and the apex 19226, and the channels 19194 ex-
tending longitudinally between the apex 19226 and the
floor 19196. However, in this nineteenth embodiment of
the adapter 19124, additional retention adjacent to the
second end 19162 of the body 19158 is afforded by a
step protrusion, generally indicated at 19320, which ex-
tends from the deck 19174 and is configured to engage
the aperture 156 of the attachment member 138 as de-
scribed in greater detail below.
[0146] As shown best in Figure 71B, in this nineteenth

embodiment of the adapter 19124, the head upper sur-
face 19188 of the head 19186 is arranged so as to be
generally perpendicular to the deck 19174, unlike the
curved profile of the head upper surface 3188 of the third
embodiment of the adapter 3124 described above (com-
pare Figure 71B to Figure 13B). Similarly, the head 19186
of the nineteenth embodiment of the adapter 19124 em-
ploys head side surfaces 19190 which are generally per-
pendicular to the sidewalls 19176, unlike the curved pro-
file of the head side surfaces 3190 of the third embodi-
ment of the adapter 3124 described above (compare Fig-
ure 71A to Figure 13A). Indeed, as is best shown in Figure
74, when the nineteenth embodiment of the adapter
19124 is secured to the attachment member 138, the
head side surfaces 19190 abut the side edges 140B of
the terminal end 140 of the attachment member 138 and
the head upper surface 19188 remains spaced from the
front edge 140A of the terminal end 140 of the attachment
member 138. However, those having ordinary skill in the
art will appreciate that the head 19186 of the nineteenth
embodiment of the adapter 19124 could be configured
or otherwise arranged in any suitable way without de-
parting from the scope of the present invention.
[0147] As noted above, the nineteenth embodiment of
the adapter 19124 employs slots 19166 formed in the
sidewalls 19176 adjacent to the second end 19162 of the
body 19158 for receiving the protrusions 146 of the at-
tachment member 138. As is explained in greater detail
below in connection with Figures 72A-72D, the slots
19166 are arranged and shaped to cooperate with the
step protrusion 19320 so as to guide the attachment
member 138 into the adapter 19124 during assembly.
[0148] As shown best in Figures 71A, 71, and 74, the
step protrusion 19320 has a generally L-shaped profile
defined by a step body 19322 and a step arm 19324. The
step body 19322 has a generally rounded rectangular
profile, extends vertically from the deck 19174, and is
shaped to be accommodated in the aperture 156 formed
in the upper wall 142 of the attachment member 138, as
described in greater detail below. The step arm 19324
similarly has a generally rounded rectangular profile and
extends longitudinally from the step body 19322 away
from the first end 19160 of the body 19158. Here, the
step arm 19324 is spaced vertically above the deck
19174 and is shaped so as to pass through the aperture
156 formed in the upper wall 142 of the attachment mem-
ber 138, and to abut against the upper wall 142 of the
attachment member 138, as described in greater detail
below.
[0149] Referring now to Figures 72A-72D, certain as-
sembly steps for securing the nineteenth embodiment of
the adapter 19124 to the attachment member 138 are
shown sequentially. Here, certain previously-introduced
reference numerals are recited below for illustrative pur-
poses but have been omitted from Figures 72A-72D for
clarity. In order to effect proper connection to the wiper
arm 114, the nineteenth embodiment of the adapter
19124 of the wiper assembly 116 is positioned such that
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the attachment member 138 is spaced vertically above
and the body 19158 of the adapter 19124 with the pro-
trusions 146 of the attachment member 138 aligned with
the vertical openings 19224 of the slots 19166 (see Fig-
ure 72A). Next, the attachment member 138 is brought
into engagement with the body 19158 of the adapter
19124 whereby the attachment member 138 and/or
adapter 19124 are moved vertically towards each other
such that the protrusions 146 of the attachment member
138 enter into the vertical openings 19224 of the slots
19166 (compare Figure 72B to Figure 72A). As the pro-
trusions 146 of the attachment member 138 travel along
the vertical openings 19224 of the slots 19166, the hook
cams 19316 of the sidewall hooks 19310 come into en-
gagement with the respective side walls 144 of the at-
tachment member 138 (see Figure 72B), which deflects
the sidewall hooks 19310 towards each other into the
respective hook windows 19312 until the protrusions 146
come into abutment with the apexes 19266 of the slots
19166 (compare Figure 72C to Figure 72B) whereby the
sidewall hooks 19310 resiliently deflect away from each
other and the hook faces 19318 come into engagement
with the respective lower cutout edges 152 of the cutouts
148 of the attachment member (see Figure 72C; see also
Figure 74). Here, as the protrusions 146 approach the
apexes 19266 while traveling along the vertical openings
19224 of the slots 19166, the step arm 19324 passes
through the aperture 156 formed in the upper wall 142
of the attachment member 138. Next, the protrusions 146
can travel longitudinally along the channels 19194 of the
slots 19166 away from the apexes 19266 until coming
into abutment with the floors 19196 of the slots 19166.
As the protrusions 146 travel towards the floors 19196
of the slots 19166, the step arm 19324 of the step pro-
trusion 19320 comes into engagement with the upper
wall 142 of the attachment member 138 with the step
body 19322 of the step protrusion 19320 passing through
the aperture 156 of the attachment member 138 (see
Figure 72D; see also Figure 74). Here, the head side
surface 19190 of the head 19186 abut the side edges
140B of the terminal end 140 of the attachment member
138, which effects longitudinal retention adjacent to the
first end 19160 of the body 19158. In addition, the side-
wall hooks 19310 promote vertical retention adjacent to
the first end 19160 and cooperate with the sidewalls
19176 and the deck 19174 of the body 19158 to effect
lateral retention. Moreover, as noted above, the slots
19166 and the step protrusion 19320 are complimentarily
shaped and cooperate to effect retention of the adapter
19124 adjacent to the second end 19162 of the body
19158. Here, the floors 19196 of the slots 19166 abut
the protrusions 146 of the attachment member 138 to
promote longitudinal and vertical retention adjacent to
the second end 19162, and the step arm 19324 of the
step protrusion 19320 abuts the upper wall 142 of the
attachment member 138 to further promote vertical re-
tention adjacent to the second end 19162. Here too, it
will be appreciated that no portion of the adapter 19124

engages or otherwise abuts the upper cutout edge 150
of the cutout 148 of the attachment member 138.
[0150] It will be appreciated that the slots 19166 of the
nineteenth embodiment of the adapter 19124 could be
configured to promote sufficient vertical retention adja-
cent to the second end 19162 of the body 19158 without
the use of the step protrusion 19320 without departing
from the scope of the present invention. Similarly, the
slots 19166 of the nineteenth embodiment of the adapter
19124 could be configured to cooperate with the sidewall
hooks 19310 in such a way as to promote sufficient lon-
gitudinal retention of the adapter 19124 without the use
of a head 19186 without departing from the scope of the
present invention.
[0151] As noted above, a twentieth embodiment of the
adapter of the wiper assembly 116 is shown in Figures
75A-79. In the description that follows, the structure and
components of the twentieth embodiment that are the
same as or that otherwise correspond to the structure
and components of the first embodiment are provided
with the same reference numerals increased by 20000.
[0152] The twentieth embodiment of the adapter
20124 depicted in Figures 75A-79, is also similar to the
third embodiment of the adapter 3124 described above
(compare Figures 75A- 75B to Figures 13A-13B). Thus,
for the purposes of clarity and consistency, only the spe-
cific differences between the twentieth embodiment of
the adapter 20124 and the third embodiment of the adapt-
er 3124 will be described below and only certain structural
features and components common between these em-
bodiments will be discussed herein and depicted in the
drawings of the twentieth embodiment of the adapter
20124. Unless otherwise indicated below, it will be ap-
preciated that the description of the third embodiment of
the adapter 3124 above may be incorporated by refer-
ence with respect to the twentieth embodiment of the
adapter 20124 without limitation.
[0153] As best shown in Figures 75A-75B, the twenti-
eth embodiment of the adapter 20124 similarly includes
the stop 20164 defined by the head 20186, as well as
braces 20172 extending laterally from the sidewalls
19176 spaced below the deck 20174. Here too, the stop
20164 and the braces 20172 are arranged at the first end
20160 of the body 20158 and cooperate to promote ver-
tical, lateral, and longitudinal retention adjacent to the
first end 20160 when the adapter 20124 is secured to
the attachment member 138. However, in this twentieth
embodiment, the adapter 20124 employs a pair of resil-
ient locks 20326 to effect retention adjacent to the second
end 20162 when the adapter 20124 is secured to the
attachment member 138, as described in greater detail
below.
[0154] The resilient locks 20326 are arranged adjacent
to the second end 20162 of the body 20158. Here, an L-
shaped knock 20328 is formed laterally through each re-
spective sidewall 20176 adjacent to the second end
20162 of the body 20158, and the resilient locks 20326
are arranged within the knocks 20328 and extend gen-
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erally longitudinally away from the first end 20162 of the
body 20158. To that end, the resilient locks 20326 each
include a lock body 20330 arranged within the respective
knock 20328 which extends longitudinally from the side-
wall 20176 to a lock cam 20332. Here, the lock body
20330 has a generally rectangular profile and is spaced
laterally inwardly from the outer surface 20180 of the re-
spective sidewall 20176 so as to accommodate one the
protrusions 146 of the attachment member 138. To that
end, the lock cams 20332 extend laterally outwardly
away from the inner surfaces 20178 of the respective
sidewalls 20176 and define corresponding lock faces
20334 arranged to abut the protrusions 146 of the attach-
ment member 138 when the adapter 20124 is secured
to the attachment member 138 (see Figure 78). Here,
the lock cams 20332 have a curved profile configured to
urge the resilient locks 20326 laterally inwardly towards
each other in response to engagement with the protru-
sions 146 of the attachment member 138, whereby the
resilient locks 20326 subsequently return laterally away
from each other when the lock faces 20334 comes into
abutment with the protrusions 146. It will be appreciated
that the resilient locks 20326 cooperate with the sidewalls
20176 adjacent to the knocks 20328 so as to effect re-
tention of the attachment member 138 adjacent to the
second end 20162 of the body 20158.
[0155] As shown in Figure 76, when the twentieth em-
bodiment of the adapter 20124 is secured to the attach-
ment member 138, the side walls 144 of the attachment
member 138 may inhibit or otherwise restrict access to
the resilient locks 20326 due to the relative position of
the protrusions 146 of the attachment member 138. In
order to promote access to the resilient locks 20326, such
as to help facilitate detaching the adapter 20124 from the
attachment member 138, in one embodiment the resilient
locks 20326 are provided with actuators, generally indi-
cated at 20336. Here, the actuators 20336 have an ac-
tuator body 20338 and an actuator head 20340. The ac-
tuator bodies 20338 are formed with a generally L-
shaped profile and extend between the respective actu-
ator head 20340 and the respective lock body 20330 of
the resilient lock 20326. The actuator heads 20340 also
have a generally rectangular profile. As shown best in
Figure 79, the actuator bodies 20338 are arranged so as
to extend vertically downwardly from the lock bodies
20330 and also laterally under the side walls 144 of the
attachment member 138 to the respective actuator heads
20340. Here, in order to release the adapter 20124 from
the attachment member 138, the actuator heads 20340
can be pressed laterally towards each other so as to urge
the resilient locks 20326 laterally inwardly until the lock
faces 20334 disengage from the protrusions 146 of the
attachment member 138, thereby enabling longitudinal
movement of the adapter 20134 with respect to the at-
tachment member 138. Here too, it will be appreciated
that no portion of the adapter 20124 engages or other-
wise abuts the upper cutout edge 150 of the cutout 148
of the attachment member 138.

[0156] In this way, the embodiments of the present in-
vention provides for simple, releasable attachment of the
wiper assembly 116 to the attachment member 138 of
the wiper arm 114 described above. Those having ordi-
nary skill in the art will appreciate that various compo-
nents and structural features of the embodiments of the
adapter cooperate to efficiently secure the attachment
member 138 longitudinally, vertically, and laterally with
respect to the adapter without necessitating complicated
relative positioning of the wiper arm 114 and/or the wiper
assembly 116 with respect to the windshield 110 of the
vehicle. Specifically, those having ordinary skill in the art
will appreciate that the embodiments of the present in-
vention enable installation of the wiper assembly 116 to
the attachment member 138 described above in efficient,
non-complicated manor. Thus, the present invention af-
fords increased opportunity for connection of the wiper
assembly 116 and wiper arm 114 in more advantageous
positions and at significantly shallow angles and, thus,
significantly improves ease-of-use on a substantial
number of vehicle 100 types, makes, and models, in par-
ticular where the vehicle 100 utilizes a cowl 102 that cov-
ers or otherwise partially hides the wiper arm 114. Fur-
ther, the embodiments of the adapter afford minimal play
between the wiper arm 114 and the secured wiper as-
sembly 116, thereby ensuring improved wipe quality and
optimized life of the wiper assembly 116 in use. Moreo-
ver, it will be appreciated that the embodiments of the
adapter strike a substantial balance between usability
and manufacturability while, at the same time, affording
significant opportunities for improved wiper assemblies
116 used in wiper systems 32.
[0157] The invention has been described in an illustra-
tive manner. It is to be understood that the terminology
which has been used is intended to be in the nature of
words of description rather than of limitation. Many mod-
ifications and variations of the invention are possible in
light of the above teachings. Therefore, within the scope
of the appended claims, the invention may be practiced
other than as specifically described.

Claims

1. An adapter (124) for use in releasably attaching a
wiper assembly (116) to a wiper arm (114) attach-
ment member (138) which extends to a terminal end
(140) with an upper wall (142) and a pair of side walls
(144) depending from the upper wall (142), the side
walls (144) each having an inwardly-extending pro-
trusion (146) spaced longitudinally from the terminal
end (140) and a U-shaped cutout (148) formed at
the terminal end (140) defining upper and lower cut-
out edges (150, 152), and the upper wall (142) having
an aperture (156) spaced longitudinally from the ter-
minal end (140), said adapter (124) comprising:

a body (158) having first and second ends (160,
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162);
a resilient finger (168) operatively attached to
said body (158) and having a tooth (170) for en-
gaging the aperture (156) of the attachment
member (138);
characterized in that
a stop (164) is formed on said body (158) at said
first end (160) for abutting the terminal end (140)
of the attachment member (138);
at least one slot (166) is formed in said body
(158) at said second end (162) for receiving one
of the protrusions (146) of the attachment mem-
ber (138); and
said tooth (170) of the resilient finger (168) pre-
vents longitudinal movement between said
adapter (124) and the attachment member (138)
of the wiper arm (114) when said stop (164)
abuts the terminal end (140) of the attachment
member (138).

2. The adapter according to claim 1, wherein at least
one brace (172) is formed on said body (158) at said
first end (160) for being received in one of the cutouts
(148) of the attachment member (138) when said
tooth (170) of said resilient finger (168) engages the
aperture (156) of the attachment member (138).

3. The adapter according to claim 2, wherein said brace
(172) at least partially abuts the lower cutout edge
(152) of the attachment member (138) and remains
spaced from the upper cutout edge (150) of the at-
tachment member (138).

4. The adapter according to claim 3, wherein said slot
(166) having a floor (196) arranged to abut one of
the protrusions (146) of the attachment member
(138) so as to limit longitudinal movement of the at-
tachment member (138) towards said first end (160)
of said body (158) of said adapter (124) when said
floor (196) abuts the protrusion (146) .

5. A wiper assembly (116) for use in releasably attach-
ing to a wiper arm (114) attachment member (138)
which extends to a terminal end (140) with an upper
wall (142) and a pair of side walls (144) depending
from the upper wall (142), the side walls (144) each
having an inwardly-extending protrusion (146)
spaced longitudinally from the terminal end (140)
and a U-shaped cutout (148) formed at the terminal
end (140) defining upper and lower cutout edges
(150, 152), and the upper wall (142) having an ap-
erture (156) spaced longitudinally from the terminal
end (140), said wiper assembly (116) comprising:

a wiping element (118) adapted to contact the
surface to be wiped;
at least one elongated spline (120A) acting to
support said wiping element (118), said spline

(120A) having opposing longitudinal ends ;
an airfoil (126) operatively attached to said
spline (120A);
a pair of end caps (128) operatively attached to
each of said longitudinal ends of said spline
(120A); a coupler (122) operatively attached to
said spline (120A) between said longitudinal
ends; and an adapter (124) pivotally attached to
said coupler (122), said adapter including:

a body (158) having first and second ends
(160, 152);
a resilient finger (168) operatively attached
to said body (158) and having a tooth (170)
for engaging the aperture (156) of the at-
tachment member (138);
characterized in that
a stop (164) is formed on said body (158)
at said first end (160) for abutting the termi-
nal end (140) of the attachment member
(138);
at least one slot (166) is formed in said body
(158) at said second end (162) for receiving
one of the protrusions (146) of the attach-
ment member (138); and
said tooth (170) of the resilient finger (168)
prevents longitudinal movement between
said adapter (124) and the attachment
member (138) of the wiper arm (114) when
said stop (164) abuts the terminal end (140)
of the attachment member (138).

6. The wiper assembly according to claim 5, wherein
at least one brace (172) is formed on said body (158)
at said first end (160) for being received in one of
the cutouts (148) of the attachment member (138)
when said tooth (170) of said resilient finger (168)
engages the aperture (156) of the attachment mem-
ber (138).

7. The wiper assembly according to claim 6, wherein
said brace (172) at least partially abuts the lower
cutout edge (152) of the attachment member (138)
and remains spaced from the upper cutout edge
(150) of the attachment member (138).

8. The wiper assembly according to claim 7, wherein
said slot (166) having a floor (196) arranged to abut
one of the protrusions (146) of the attachment mem-
ber (138) so as to limit longitudinal movement of the
attachment member (138) towards said first end
(160) of said body (158) of said adapter (124) when
said floor (196) abuts the protrusion (146) .

Patentansprüche

1. Adapter (124) zur Verwendung beim lösbaren Be-
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festigen einer Wischeranordnung (116) an einem
Befestigungselement (138) eines Wischerarms
(114), das sich zu einem Abschlussende (140) mit
einer oberen Wand (142) und einem Paar von Sei-
tenwänden (144), die von der oberen Wand (142)
abhängen, erstreckt, wobei die Seitenwände (144)
jeweils einen sich nach innen erstreckenden Vor-
sprung (146), der in Längsrichtung von dem Ab-
schlussende (140) beabstandet ist, und einen U-för-
migen Ausschnitt (148) aufweisen, der an dem Ab-
schlussende (140) ausgebildet ist und obere und un-
tere Ausschnittkanten (150, 152) definiert, und wo-
bei die obere Wand (142) eine Öffnung (156) auf-
weist, die in Längsrichtung von dem Abschlussende
(140) beabstandet ist, wobei der Adapter (124) um-
fasst:

einen Körper (158) mit einem ersten und einem
zweiten Ende (160, 162);
einen elastischen Finger (168), der funktionell
an dem Körper (158) befestigt ist und einen
Zahn (170) zum Eingreifen in die Öffnung (156)
des Befestigungselements (138) aufweist;
dadurch gekennzeichnet, dass
ein Anschlag (164) am Körper (158) am ersten
Ende (160) ausgebildet ist, um an das Abschlus-
sende (140) des Befestigungselements (138)
anzustoßen;
mindestens ein Schlitz (166) im Körper (158) am
zweiten Ende (162) zum Aufnehmen eines der
Vorsprünge (146) des Befestigungselements
(138) ausgebildet ist; und
der Zahn (170) des elastischen Fingers (168)
eine Längsbewegung zwischen dem Adapter
(124) und dem Befestigungselement (138) des
Wischerarms (114) verhindert, wenn der An-
schlag (164) an das Abschlussende (140) des
Befestigungselements (138) anstößt.

2. Adapter nach Anspruch 1, wobei mindestens eine
Strebe (172) am Körper (158) am ersten Ende (160)
ausgebildet ist, um in einem der Ausschnitte (148)
des Befestigungselements (138) aufgenommen zu
werden, wenn der Zahn (170) des elastischen Fin-
gers (168) in die Öffnung (156) des Befestigungse-
lements (138) eingreift.

3. Adapter nach Anspruch 2, wobei die Strebe (172)
mindestens teilweise an der unteren Ausschnittkan-
te (152) des Befestigungselements (138) anstößt
und von der oberen Ausschnittkante (150) des Be-
festigungselements (138) beabstandet bleibt.

4. Adapter nach Anspruch 3, wobei der Schlitz (166)
einen Boden (196) aufweist, der dazu angeordnet
ist, an einen der Vorsprünge (146) des Befestigungs-
elements (138) anzustoßen, um die Längsbewe-
gung des Befestigungselements (138) in Richtung

des ersten Endes (160) des Körpers (158) des Ad-
apters (124) zu begrenzen, wenn der Boden (196)
an den Vorsprung (146) anstößt.

5. Wischeranordnung (116) zur Verwendung beim lös-
baren Befestigen an einem Befestigungselement
(138) eines Wischerarms (114), das sich zu einem
Abschlussende (140) mit einer oberen Wand (142)
und einem Paar von Seitenwänden (144), die von
der oberen Wand (142) abhängen, erstreckt, wobei
die Seitenwände (144) jeweils einen sich nach innen
erstreckenden Vorsprung (146), der in Längsrich-
tung von dem Anschlussende (140) beabstandet ist,
und einen U-förmigen Ausschnitt (148) aufweisen,
der an dem Anschlussende (140) ausgebildet ist und
obere und untere Ausschnittkanten (150, 152) defi-
niert, und wobei die obere Wand (142) eine Öffnung
(156) aufweist, die in Längsrichtung von dem Ab-
schlussende (140) beabstandet ist, wobei die Wi-
scheranordnung (116) umfasst:

ein Wischerelement (118), das dazu angepasst
ist, die zu wischende Oberfläche zu berühren;
mindestens eine langgestreckte Rippe (120A),
die zum Halten des Wischerelements (118)
dient, wobei die Rippe (120A) gegenüberliegen-
de Längsenden aufweist; ein Profil (126), das
funktionell an der Rippe (120A) befestigt ist;
ein Paar von Endkappen (128), die funktionell
an jedem der Längsenden der Rippe (120A) be-
festigt sind; eine Kupplung (122), die funktionell
an der Rippe (120A) zwischen den Längsenden
befestigt ist; und einen Adapter (124), der
schwenkbar an der Kupplung (122) befestigt ist,
wobei der Adapter umfasst:

einen Körper (158) mit einem ersten und
einem zweiten Ende (160, 152);
einen elastischen Finger (168), der funktio-
nell an dem Körper (158) befestigt ist und
einen Zahn (170) zum Eingreifen in die Öff-
nung (156) des Befestigungselements
(138) aufweist;
dadurch gekennzeichnet, dass
ein Anschlag (164) am Körper (158) am ers-
ten Ende (160) ausgebildet ist, um an das
Abschlussende (140) des Befestigungsele-
ments (138) anzustoßen;
mindestens ein Schlitz (166) im Körper
(158) am zweiten Ende (162) zum Aufneh-
men eines der Vorsprünge (146) des Be-
festigungselements (138) ausgebildet ist;
und
der Zahn (170) des elastischen Fingers
(168) eine Längsbewegung zwischen dem
Adapter (124) und dem Befestigungsele-
ment (138) des Wischerarms (114) verhin-
dert, wenn der Anschlag (164) an das Ab-
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schlussende (140) des Befestigungsele-
ments (138) anstößt.

6. Wischeranordnung nach Anspruch 5, wobei mindes-
tens eine Strebe (172) am Körper (158) am ersten
Ende (160) ausgebildet ist, um in einem der Aus-
schnitte (148) des Befestigungselements (138) auf-
genommen zu werden, wenn der Zahn (170) des
elastischen Fingers (168) in die Öffnung (156) des
Befestigungselements (138) eingreift.

7. Wischeranordnung nach Anspruch 6, wobei die
Strebe (172) mindestens teilweise an die untere Aus-
schnittkante (152) des Befestigungselements (138)
anstößt und von der oberen Ausschnittkante (150)
des Befestigungselements (138) beabstandet bleibt.

8. Wischeranordnung nach Anspruch 7, wobei der
Schlitz (166) einen Boden (196) aufweist, der dazu
angeordnet ist, an einen der Vorsprünge (146) des
Befestigungselements (138) anzustoßen, um die
Längsbewegung des Befestigungselements (138) in
Richtung des ersten Endes (160) des Körpers (158)
des Adapters (124) zu begrenzen, wenn der Boden
(196) an den Vorsprung (146) anstößt.

Revendications

1. Adaptateur (124) à utiliser pour attacher de façon
détachable un ensemble formant essuie-glace (116)
sur un élément d’attache (138) pour bras d’essuie-
glace (114) qui s’étend jusqu’à une extrémité termi-
nale (140) avec une paroi supérieure (142) et une
paire de parois latérales (144) qui dépendent de la
paroi supérieure (142), les parois latérales (144)
ayant chacune une projection (146) s’étendant vers
l’intérieur et espacée longitudinalement depuis l’ex-
trémité terminale (140) et une découpe en forme de
U (140) formée au niveau de l’extrémité terminale
(140) en définissant des bords de découpe supérieur
et inférieur (150, 152), et la paroi supérieure (142)
ayant une ouverture (156) espacée longitudinale-
ment de l’extrémité terminale (140), ledit adaptateur
(124) comprenant :

un corps (158) ayant une première et une se-
conde extrémité (160, 162) ;
un doigt élastique (168) fonctionnellement atta-
ché sur ledit corps (158) et ayant une dent (170)
pour engager l’ouverture (156) de l’élément d’at-
tache (138) ;
caractérisé en ce que
un arrêt (164) est formé sur ledit corps (158) à
ladite première extrémité (160) pour venir buter
contre l’extrémité terminale (140) de l’élément
d’attache (138) ;
au moins une fente (166) est formée dans ledit

corps (158) à ladite seconde extrémité (162)
pour recevoir l’une des projections (146) de l’élé-
ment d’attache (138) ; et
ladite dent (170) du doigt élastique (168) empê-
che un mouvement longitudinal entre ledit adap-
tateur (124) et l’élément d’attache (138) du bras
d’essuie-glace (114) quand ledit arrêt (164)
vient buter contre l’extrémité terminale (140) de
l’élément d’attache (138).

2. Adaptateur selon la revendication 1, dans lequel au
moins une entretoise (172) formée sur ledit corps
(158) à ladite première extrémité (160) afin d’être
reçue dans l’une des découpes (148) de l’élément
d’attache (138) quand ladite dent (170) dudit doigt
élastique (168) engage l’ouverture (156) de l’élé-
ment d’attache (138).

3. Adaptateur selon la revendication 2, dans lequel la-
dite entretoise (172) vient au moins partiellement bu-
ter contre le bord inférieur (152) de la découpe de
l’élément d’attache (138) et reste espacée du bord
supérieur (150) de la découpe de l’élément d’attache
(138) .

4. Adaptateur selon la revendication 3, dans lequel la-
dite fente (166) comporte un plancher (196) agencé
pour venir buter contre l’une des projections (146)
de l’élément d’attache (138) de manière à limiter un
mouvement longitudinal de l’élément d’attache (138)
en direction de ladite première extrémité (160) dudit
corps (158) dudit adaptateur (124) quand ledit plan-
cher (196) vient buter contre la projection (146).

5. Ensemble formant essuie-glace (116) à utiliser pour
être attaché de façon détachable sur un élément
d’attache (138) pour bras d’essuie-glace (114) qui
s’étend jusqu’à une extrémité terminale (140), avec
une paroi supérieure (142) et une paire de parois
latérales (144) dépendant de la paroi supérieure
(142), les parois latérales (144) ayant chacune une
projection (146) s’étendant vers l’intérieur et espa-
cée longitudinalement de l’extrémité terminale (140)
et une découpe en forme de U (148) formée à l’ex-
trémité terminale (140) en définissant des bords de
découpe supérieur et inférieur (150, 152), et la paroi
supérieure (142) ayant une ouverture (156) espacée
longitudinalement de l’extrémité terminale (140), le-
dit ensemble formant essuie-glace (116)
comprenant :

un élément d’essuyage (118) adapté pour venir
en contact contre la surface à essuyer ;
au moins une cannelure allongée (120A) ayant
pour fonction de supporter ledit élément d’es-
suyage (118), ladite cannelure (120A) ayant des
extrémités longitudinales opposées ;
un profilé aérodynamique (126) fonctionnelle-
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ment attaché à ladite cannelure (120A) ;
une paire de capuchons d’extrémité (128) fonc-
tionnellement attachés à chacune desdites ex-
trémités longitudinales de ladite cannelure
(120A) ; un coupleur (122) fonctionnellement at-
taché à ladite cannelure (120A) entre lesdites
extrémités longitudinales ; et un adaptateur
(124) attaché avec faculté de pivotement sur le-
dit coupleur (122), ledit adaptateur incluant : un
corps (158) ayant une première et une seconde
extrémité (160, 152) ;
un doigt élastique (168) fonctionnellement atta-
ché sur ledit corps (158) et ayant une dent (170)
pour engager l’ouverture (156) de l’élément d’at-
tache (138) ;
caractérisé en ce que
un arrêt (164) est formé sur ledit corps (158) à
ladite première extrémité (160) pour venir en bu-
tée contre l’extrémité terminale (140) de l’élé-
ment d’attache (138) ;
au moins une fente (166) est formée dans ledit
corps (158) à ladite seconde extrémité (160)
pour recevoir l’une des projections (146) de l’élé-
ment d’attache (138) ; et
ladite dent (170) du doigt élastique (168) empê-
che un mouvement longitudinal entre ledit adap-
tateur (124) et élément d’attache (138) du bras
d’essuie-glace (114) quand ledit arrêt (164)
vient buter contre l’extrémité terminale (140) de
l’élément d’attache (138).

6. Ensemble formant essuie-glace selon la revendica-
tion 5, dans lequel au moins une entretoise (172) est
formée sur ledit corps (158) à ladite première extré-
mité (160) pour être reçue dans l’une des découpes
(148) de l’élément d’attache (138) quand ladite dent
(170) dudit doigt élastique (168) engage l’ouverture
(156) de l’élément d’attache (138).

7. Ensemble formant essuie-glace selon la revendica-
tion 6, dans lequel ladite entretoise (172) vient au
moins partiellement buter contre le bord inférieur
(152) de la découpe de l’élément d’attache (138) et
reste espacé du bord supérieur (150) de la découpe
de l’élément d’attache (138) .

8. Ensemble formant essuie-glace selon la revendica-
tion 7, dans lequel ladite fente (166) comporte un
plancher (196) agencé pour venir buter contre l’une
des projections (146) de l’élément d’attache (138)
de manière à limiter un mouvement longitudinal de
l’élément d’attache (138) en direction de ladite pre-
mière extrémité (160) dudit corps (158) dudit adap-
tateur (124) quand ledit plancher (196) vient buter
contre la projection (146).
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