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WIPER BLADE WITH COVER

CROSS REFERENCE TO RELATED APPLICATIONS

[1] This application claims the benefit of U.S. Provisional Application No. 62/415,246

filed October 31, 2016, the entire contents of which are herein incorporated by reference in their

entirety.

FIELD OF THE INVENTION

[2] This invention relates to the field of windshield wiper blades and to covers for

windshield wiper blades.

BACKGROUND

[3] Typical wiper blades used on vehicles are plagued with numerous persistent

drawbacks. Traditional wiper blades have a force distribution structure that is a plurality of

tournament- style brackets or frames which distribute the force provided by a wiper arm. In an

effort to improve upon the traditional, bracketed wiper blade, the beam blade (or flat blade) was

developed, keeping a lower profile and generally providing a more uniform force distribution

than most bracketed wiper blades. Beam blades use one or more spring-elastic metal beams as a

force distribution structure. However beam blades do not have the lateral stability of bracketed

blades, and can have problems with wrapping (i.e. keeping contact between the outer edges of

the wiper blade and the windshield) when their curvature is not sufficiently sharp for the

windshield, and banding (i.e. losing contact with the windshield in the middle of the wiper blade,

thereby leaving an unwiped band) when their curvature is too sharp for the windshield.

Accordingly, beam blades may serve well for original equipment (i.e. the wiper blades installed

by manufacturers on cars that are designed specifically for that car, but can experience problems

on certain vehicles if designed as aftermarket wiper blades (i.e. replacement blades designed to

be used on a variety of different windshields where the manufacturer does not know what vehicle

the blade will be used on).

[4] The first generation of hybrid wiper blades developed improved on beam blade

performance in these circumstances. These blades combine the use of brackets with a beam to

improve on the blades' wrapping characteristics without creating problems with banding.

Second generation hybrid blades had a primary frame connected to beams, and/or beam-like

frames in tournament style. The following patent applications are hereby incorporated by



reference in their entirety, including their disclosures with respect to the background and field of

art of wiper blades: U.S. Patent Application Serial Nos. 13/453,601; 13/679,646; 13/572,100;

13/587,389; 13/840,256; 13/776,376; and 13/776,383.

[5] Each type of wiper blade may be provided with a cover to protect the interior portions

of the wiper blade, such as the force distribution structure and its joints and points of contact

with wiper strip. Covers may also be provided with a spoiler or wind deflection strip, which

provides downward force while a car is in motion. However, regardless of the type of cover

used, water may build on or inside the cover and freeze during the winter, impacting the

performance of the wiper blade. Others have tried to apply hydrophobic coatings to the materials

used. U.S. Patent No. 6,287,642 describes such a coating. However, doing so adds additional

materials and requires additional manufacturing process steps to make these products. This

unnecessarily adds to time and cost to the process of making these products. Accordingly, the

present disclosure presents novel concepts relating to using hydrophobic materials, or more

specifically, materials exhibiting hydrophobic qualities to make covers for wiper blades.

BRIEF SUMMARY OF THE INVENTION

[6] The following presents a simplified summary of the invention in order to provide a

basic understanding of some aspects of the invention. This summary is not an extensive

overview of the invention. It is intended to neither identify key or critical elements of the

invention nor delineate the scope of the invention. Its sole purpose is to present some concepts of

the invention in a simplified form as a prelude to the more detailed description that is presented

later.

[7] In one embodiment of the disclosure, a wiper blade includes a wiper strip, a force

distribution structure having opposite ends, the wiper strip connected to the force distribution

structure, and a cover, wherein the cover is made from a hydrophobic material.

[8] In another embodiment of the disclosure, a wiper blade includes a wiper strip, a force

distribution structure having opposite ends, the wiper strip connected to the force distribution

structure, and a cover, wherein the cover is made from a material that exhibits hydrophobic

properties.



[9] In another embodiment of the disclosure, a wiper blade includes a wiper strip, a force

distribution structure having opposite ends, the wiper strip connected to the force distribution

structure, and a cover, wherein the cover is made from material having a water contact angle that

is greater than 90 degrees.

Brief Description of the Figures

[10] Fig. 1 illustrates a perspective view from above of an embodiment of the disclosed

concepts.

[11] Fig. 2 illustrates a perspective view from above of an embodiment of the disclosed

concepts without a cover attached.

[12] Fig. 3 illustrates a frontal view of the embodiment of the disclosed concepts depicted

in Fig. 2 .

[13] Fig. 4 illustrates a perspective view from above of an embodiment of the primary

frame.

[14] Fig. 5 illustrates a view of the primary frame of an embodiment of the disclosed

concepts along the longitudinal axis of the wiper blade.

[15] Fig. 6 illustrates a side view of a secondary frame of an embodiment of the disclosed

concepts, wherein the beam is shown flattened for simplicity.

[16] Fig. 7 illustrates a perspective view from above of a secondary frame of an

embodiment of the disclosed concepts, wherein the beam is shown flattened for simplicity.

[17] Fig. 8 illustrates a rivet which may be used in the joint of an embodiment of the

disclosed concepts.

[18] Fig. 9 illustrates a perspective view from the side of a turn-buckle holder used in a

joint of an embodiment of the disclosed concepts.

[19] Fig. 10 illustrates a view of a turn-buckle holder used in a joint of an embodiment of

the disclosed concepts along the axis of the channel.

[20] Fig. 11 shows a bottom view of a turn-buckle holder used in a joint of an embodiment

of the disclosed concepts.



[21] Fig. 12 shows a cross-sectional view of a turn-buckle holder used in a joint of an

embodiment of the disclosed concepts through the turn-buckle holder's channel.

[22] Fig. 13 illustrates a perspective view from the side of a holder half used in a joint in

an embodiment of the disclosed concepts.

[23] Fig. 14 illustrates a view of a holder half used in a joint in an embodiment of the

disclosed concepts along the axis of the channel.

[24] Fig. 15 illustrates a view of a holder half used in a joint in an embodiment of the

disclosed concepts along the axis of the rivet passage.

[25] Fig. 16 illustrates a bottom view of the holder half used in a joint in an embodiment

of the disclosed concepts.

[26] Fig. 17 illustrates a frontal view of a symmetric tertiary bracket of an embodiment of

the disclosed concepts.

[27] Fig. 18 illustrates a perspective view from above of a symmetric tertiary bracket of an

embodiment of the disclosed concepts.

[28] Fig. 19 illustrates a frontal view of an asymmetric tertiary bracket of an embodiment

of the disclosed concepts.

[29] Fig. 20 illustrates a perspective view from above of an asymmetric tertiary bracket of

an embodiment of the disclosed concepts.

[30] Fig. 2 1 illustrates a perspective view of the pivoting stud of an embodiment of the

disclosed concepts.

[31] Fig. 22 illustrates a side view of a "soft" cover of an embodiment of the disclosed

concepts.

[32] Fig. 23 illustrates a perspective view from above of a "soft" cover of an embodiment

of the disclosed concepts.

[33] Fig. 24 illustrates cross sectional view of the inside of the "soft cover" of an

embodiment of the disclosed concepts.



[34] Fig. 25 illustrates a perspective view from above of the cover center section of the

"soft" section of an embodiment of the disclosed concepts.

[35] Fig. 26 illustrates a perspective view from below of the cover center section of the

"soft" cover of an embodiment of the disclosed concepts.

[36] Fig. 27 illustrates a perspective view from above of the end portion of the cover side

sections of the "soft" cover of an embodiment of the disclosed concepts.

[37] Fig. 28 illustrates a perspective view from below of a cover side sections of the "soft"

cover of an embodiment of the disclosed concepts.

[38] Fig. 29 illustrates a frontal view of a cover side section of the "soft" cover of an

embodiment of the disclosed concepts.

[39] Fig. 30 illustrates a perspective view from above of a "hard" cover of an embodiment

of the disclosed concepts.

[40] Fig. 31 illustrates a perspective view from above of the center cover segment of a

"hard" cover of an embodiment of the disclosed concepts.

[41] Fig. 32 illustrates a perspective view from below of the end section of the center

cover segment of a hard cover of an embodiment of the disclosed concepts.

[42] Fig. 33 illustrates a side view of the center cover segment of a hard cover of an

embodiment of the disclosed concepts.

[43] Fig. 34 illustrates a cross-sectional view of the middle of a center cover segment of a

hard cover of an embodiment of the disclosed concepts.

[44] Fig. 35 illustrates a frontal view of the center cover segment of a hard cover of an

embodiment of the disclosed concepts.

[45] Fig. 36 illustrates a cross-sectional view along the middle of the center cover segment

of a hard cover of an embodiment of the disclosed concepts.

[46] Fig. 37 illustrates a top view of the center cover segment of a hardcover of an

embodiment of the disclosed concepts.



[47] Fig. 38 illustrates a perspective view from the side of a secondary cover segment of a

hard cover of an embodiment of the disclosed concepts.

[48] Fig. 39 illustrates a perspective view of a secondary cover segment of a hard cover of

an embodiment of the disclosed concepts.

[49] Fig. 40 illustrates a frontal view of a secondary cover segment of a hard cover of an

embodiment of the disclosed concepts.

[50] Fig. 4 1 illustrates a top view of a secondary cover segment of a hard cover of an

embodiment of the disclosed concepts.

[51] Fig. 42 illustrates a side view of the inner side of a secondary cover segment of a hard

cover of an embodiment of the disclosed concepts.

[52] Fig. 43 illustrates a side view of the outer side of a secondary cover segment of a hard

cover of an embodiment of the disclosed concepts.

[53] Fig. 44 illustrates a frontal view of a tertiary cover segment of a hard cover of an

embodiment of the disclosed concepts.

[54] Fig. 45 illustrates a cross-sectional view along the middle of a tertiary cover segment

of a hard cover of an embodiment of the disclosed concepts.

[55] Fig. 46 illustrates a top view of a tertiary cover segment of a hard cover of an

embodiment of the disclosed concepts.

[56] Fig. 47 illustrates a perspective view from above of a tertiary cover segment of a hard

cover of an embodiment of the disclosed concepts.

[57] Fig. 48 illustrates a perspective view from below of a tertiary cover segment of a hard

cover of an embodiment of the disclosed concepts.

[58] Fig. 49 illustrates a side view of the inner side of a tertiary cover segment of a hard

cover of an embodiment of the disclosed concepts.

[59] Fig. 50 illustrates a side view of the end section of a hard cover of an embodiment of

the disclosed concepts.



[60] Fig. 51 illustrates a bottom view of the end section of a hard cover of an embodiment

of the disclosed concepts.

[61] Fig. 52 illustrates a perspective view from above an alternative embodiment of the

primary frame of an embodiment of the disclosed concepts.

[62] Fig. 53 illustrates a frontal view of the primary frame depicted in Fig. 52.

[63] Fig. 54 illustrates a frontal concept diagram of a novel hybrid wiper blade that is an

embodiment of the disclosed concepts.

[64] Fig. 55 illustrates a perspective view of a primary frame, a second frame, and a

bushing in a joint between the primary frame and the second frame in an alternative embodiment

of the disclosed concept.

[65] Fig. 56 illustrates a perspective view of the secondary frame and the bushing depicted

in Fig. 55.

[66] Fig. 57 illustrates a perspective view of the secondary frame depicted in Fig. 55.

[67] Fig. 58 illustrates a perspective view of the bushing depicted in Fig. 55.

[68] Fig. 59 illustrates a front view of the bushing depicted in Fig. 58.

[69] Fig. 60 illustrates a side view of the bushing depicted in Fig. 58.

[70] Fig. 6 1 illustrates a bottom view of the bushing depicted in Fig. 58.

[71] Fig. 62 illustrates a perspective view of an alternative embodiment of the disclosed

concept without a cover attached.

[72] Fig. 63 illustrates an exploded side view of the embodiment depicted in Fig. 62.

[73] Fig. 64 illustrates an exploded perspective view of the embodiment depicted in Fig.

62 without the connection device.

[74] Fig. 65 illustrates an exploded side view of the embodiment depicted in Fig. 62

without the connection device.

[75] Fig. 66 illustrates a perspective view of the connection device depicted in Fig. 62.

[76] Fig. 67 illustrates a side view of the connection device depicted in Fig. 62.



[77] Fig. 68 illustrates an exploded perspective view on an alternative embodiment of the

disclosed concept with a side-saddle connection device.

[78] Fig. 69 illustrates a top-perspective view of an embodiment of the disclosed concept

with a side-saddle connection device.

[79] Fig. 70 illustrates a bottom-perspective view of the side-saddle connection device

depicted in Fig. 68.

[80] Fig. 7 1 illustrates a side view of the side-saddle connection device depicted in Fig.

68.

[81] Fig. 72 illustrates a perspective view of an additional embodiment of the central cover

segment with the secondary cover segment removed.

[82] Fig. 73 illustrates water contact angles of greater than 90 degrees and exactly 90

degrees on the surface of a material.

DETAILED DESCRIPTION

[83] The following detailed description and the appended drawings describe and illustrate

exemplary embodiments of the invention solely for the purpose of enabling one of ordinary skill

in the relevant art to make and use the invention. As such, the detailed description and

illustration of these embodiments are purely exemplary in nature and are in no way intended to

limit the scope of the invention, or its protection, in any manner. It should also be understood

that the drawings are not to scale and in certain instances details have been omitted, which are

not necessary for an understanding of the present invention, such as conventional details of

fabrication and assembly.

[84] A novel beam, bracketed and/or hybrid (i.e. having both a spring elastic "beam" and

one or more brackets/frames) wiper blade having a cover made from a hydrophobic material, or

from a material that exhibit hydrophobic qualities is presented.

[85] In certain embodiment of the disclosure, a wiper blade includes a wiper strip; a force

distribution structure having opposite ends, the wiper strip connected to the force distribution

structure; and a cover, wherein the cover is made from a hydrophobic material. In some

embodiments the cover is a hard cover. In other embodiments, the cover is a soft cover. In some

embodiments the cover may be integrated with and form a unitary structure with a portion of the



force distribution structure. In some embodiments, the cover may be the force distribution

structure. In some embodiments the cover is made from a polypropylene polymeric resin. In

some embodiments, the material is Asahi Kasei Material ID. XP9-40FG-0871.

[86] In another embodiment of the disclosure, a wiper blade includes a wiper strip; a force

distribution structure having opposite ends, the wiper strip connected to the force distribution

structure; and a cover, wherein the cover is made from a material that exhibits hydrophobic

properties. In some embodiments the cover is a hard cover. In other embodiments, the cover is a

soft cover. In some embodiments the cover may be integrated with and form a unitary structure

with a portion of the force distribution structure. In some embodiments, the cover may be the

force distribution structure. In some embodiments the cover is made from a polypropylene

polymeric resin. In some embodiments, the material is Asahi Kasei Material ID. XP9-40FG-

0871.

[87] In another embodiment of the disclosure, a wiper blade includes a wiper strip; a force

distribution structure having opposite ends, the wiper strip connected to the force distribution

structure; and a cover, wherein the cover is made from material such having a water contact

angle that is greater than 90 degrees. In some embodiments the cover is a hard cover. In other

embodiments, the cover is a soft cover. In some embodiments the cover may be integrated with

and form a unitary structure with a portion of the force distribution structure. In some

embodiments, the cover may be the force distribution structure. In some embodiments the cover

is made from a polypropylene polymeric resin. In some embodiments, the material is Asahi

Kasei Material I D . XP9-40FG-0871.

[88] In certain embodiments, the force distribution structure comprises a primary frame

further comprises a cover-connection structures. In certain such embodiments the cover may be

a segmented hard cover, and wherein the cover segments connect to one another via pivot joints,

and wherein the cover may be secured to the wiper blades at cover connection structures on the

force distribution structure. In certain such embodiments the cover may be a segmented hard

cover, and wherein the cover segments connect to one another via pivot joints, and wherein the

cover may be secured to the wiper blades at cover connection structures on the primary frame or

secondary frame.



[89] In certain such embodiments the cover may include a cover center section and two

cover side sections that are made from a soft, elastic material, wherein the cover side sections

cover the ends of the cover center section and extend to the ends of the wiper blade. In certain

such embodiments, a central cover portion may be made from a harder material than the two

cover side sections.

[90] Figures 1-71 illustrate various embodiments of the disclosed concepts in the context

of a hybrid wiper blade having a primary frame and two beam-like secondary frames. Persons of

skill in the art will note that the disclosed concepts may be practiced with beam blades,

traditional blades, or any type of wiper blade known in the art that uses a cover. Indeed, the

disclosed concepts may be practiced in embodiments where the cover may be part of the force

distribution, such as a primary or secondary frame molded to act as a cover for internal

components of the wiper blade. In some such embodiments, the cover may form the entirety of

the force distribution structure, covering the wiper strip and the connections thereto.

[91] As can be seen in Figs. 2-4 the main support structure of the wiper blade preferably

includes a primary frame 20 having a connection device 10 on its top side to which a connector

and/or or adapter (not shown) can be used to connect the wiper blade to a wiper arm. Suitable

connectors which allow the wiper blade to be connected to various different types of wiper arms

are known in the art, and include U.S. Patent No. 6,640,380 and U.S. Patent Application Serial

Nos. 13/558,624, and 13/560,585, each of which is incorporated by reference herein in its

entirety. Alternatively, the connection device 10 can be implemented to connect directly to a

particular kind of wiper arm with or without the use of a connector and/or adapter. The

connection device 10 may attach to the primary frame 20 through the use of welding, screws,

rivets, claws, crimping or any other method known in the art. Alternatively, the connection

device 10 may be an integrated part of the structure of the primary frame 20. The connection

device 10 may be made out of metal, plastic or any other suitable material known in the art or

any combination of suitable materials known in the art.

[92] The primary frame 20 may be made out of metal, plastic or any other suitable

material known in the art, or any combination of suitable materials known in the art. The

primary frame 20 may be straight or predominantly straight in shape when viewed from the front

(as shown in Fig. 2-4), or may bear a more pronounced curvature. A connection to a pivot



structure may be located at each end of the primary frame 20, and allows the primary frame 20 to

connect to a secondary frame 30, in such a manner as to allow the secondary frame 30 to pivot

about a pivot axis. A novel pivot structure which is the subject of U.S. Provisional Application

61/603,223 and the nonprovisional application filed concurrently herewith is described below,

but any pivot structure known in the art may be used in connection with the described wiper

blade.

[93] As shown in Fig. 5, the profile of the primary frame 20 below the connection device

10, when viewed along the longitudinal axis of the wiper blade, is preferably U shaped to add

strength and rigidity to the primary frame. The primary frame may have a horizontal wall 2 1

from which two side walls 22 may descend vertically. The distance between the side walls 22

may be constant along the length of the primary frame 20, or it may taper or expand as it

approaches either end of the primary frame 20. As described above, at either end of the primary

frame is a connection to a pivot structure. One such connection is shown in Figs 2-5, as pivot

extension walls 23. These pivot extension walls 23 extend from the side walls 22 of the primary

frame 20 and facilitate the connection of the primary frame 20 to the pivot structure. The pivot

extension walls may be provided with holes 24 which will form part of the pivot structure,

wherein a rivet, or protrusions may be placed to facilitate the pivoting of the secondary frame 30.

Persons of skill in the art will recognize that various alternative pivot structures, and connections

to pivot structures might be used and remain within the scope of the disclosed concepts,

including without limitation providing the pivot extension walls with protrusions instead of

holes, or a rivet onto which other parts of the pivot structure can attach by in any known manner.

The horizontal wall 2 1 may end before, or part way along, the pivot extension walls 23 in order

to give the pivot structure a wider range of motion, or may optionally extend all the way to the

end of, or past, the pivot extension walls 23.

[94] Figs. 52 and 53 show another embodiment of the primary frame 20 wherein the

horizontal wall 2 1 running along the top of the primary frame 20 is angled such that from an area

near the connection device 10 the surface of the horizontal wall 2 1 decreases in height it

approaches the pivot extension walls 23. The walls joining the horizontal wall 2 1 to the side

walls 22 in this embodiment is also sloped (and in some embodiments, may be fluted), and the

width of the horizontal wall 2 1 is narrower nearer to the connection device 10 than on the ends of

the primary frame 20. This allows a cover 60, 70 to have a greater degree of fluting and a



narrower top, which can give it an aerodynamic effect similar to spoiler, which can improve the

wiper blade's wind-lift performance.

[95] Figs. 62-67 illustrate another embodiment of primary frame 20 wherein the horizontal

wall 2 1 running along the top of the primary frame 20 as well as the side walls 22 include a cut

out, countersunk or recessed portion 24 where connection device 10 may be connected. Such

cut-out, counter sunk or recessed portion 24 will be collectively referred to as "recessed"

hereinafter. Recessed portion 24 may accordingly accommodate a lower profiled embodiment of

connection device 10, which may be sunk into the recessed portion thereby providing a lower

profile along the top of the wiper blade. Horizontal wall 2 1 is illustrated as angled, similar to the

embodiment shown in Figs. 52 and 53 and described above. The combination of an angled wall

and a lower profile thereby provides an improved aerodynamic effect. In addition to the lower

profile, recessed portion 24 may permit a raising of side walls of connection device 10, thereby

permitting a connecting device of a wiper arm to be fully covered while maintaining a low

profile. Such raised side walls of connection device 10 may strengthen the stability of a

connection to a wiper arm in order to reduce dithering or fishtailing of the wiper blade as it

passes over a window pane. In this embodiment the connection device 10 connects to the

primary frame 20 by having a protrusion 12 on the connection device 10 inserted into a receiving

hole 26 on the primary frame. The protrusion 12 on the connection device 10 is then secured to

the primary frame 20 by crimping, welding, or otherwise secured by any method currently

known in the art. As shown in Figs 64 and 66, positioning protrusions 12 may optionally be

disposed on the primary frame, and corresponding positioning holes 26 or recesses may be

disposed on the connection device 10.

[96] An alternative low profile embodiment of primary frame 20 and connection device 10

is illustrated in Figs. 68-71 featuring a side-saddle embodiment of connection device 10. In this

embodiment, primary frame 20 features the recessed portion 24, while connection device is

offset from primary frame 20 in order to provide for an offset connection to a particular kind of

wiper arm with or without the use of a connector and/or adapter. It should be understood a side

saddle connection device 10 is not restricted to a low profile embodiment, and may be

alternatively provided with the other embodiments of primary frame 20 not featuring a low

profile or recessed portion 24.



[97] As discussed in greater detail below, the primary frame 20 and/or the connection

device 10 may also have cover-connection structures, such as projections, recesses, extension

walls with holes, recesses, projections or rivets, etc., to facilitate the connection of the cover 60,

70, or portions thereof, to the primary frame 20.

[98] The secondary frame 30 is preferably made out of metal, such as steel, and can

optionally be spring-elastic. The secondary frame 30 can also be made from plastic, or any other

suitable material known in the art. In certain embodiments (not shown in the figures), the

secondary frame 30 can be a curved, spring-elastic beam, making the such embodiments

"hybrid" wiper blades, as they are a hybrid combining elements of a bracketed (or framed) wiper

blade and a beam (or frameless) wiper blade. The secondary frame 30 preferably has a central

pivot connection portion 31, which connects the secondary frame 30 to the primary frame 20 via

a pivot structure. The central pivot connection portion 3 1 is preferably flattened (as shown in

Figs. 6 and 7), but may be curved. The central pivot connection portion 3 1 may have connecting

structures, such as recesses 32; projections; or pivot joint wings having either (1) a rivet or

projections to attach to corresponding recesses, holes or clips in the primary frame's 20 pivot

extension walls 23 or other connection to a pivot structure; or (2) recesses to receive

corresponding projections, rivets, etc. in the primary frame's 20 pivot extension walls 23 or other

connection to a pivot structure. The pivot structure may, accordingly, define a pivot or joint axis

from which secondary frame 30 may pivot or rotate about when secondary frame 30 is connected

to primary frame 20. Persons of skill in the art will recognize that numerous types of pivot

structures can be used, whether directly connecting the secondary frame 30 to the primary frame

20, or as described below in the novel pivot joint presented, using an intermediary piece (or

pieces) to join the two.

[99] On either side of the central pivot connection portion 31, the secondary frame 30 has

legs 33, 34. The legs 33, 34 of the secondary frame 30 may be symmetric or asymmetric (as

shown). The legs 33, 34 of the secondary frame 30 may be of the same, or different in lengths.

In some embodiments, it may be advantageous to have the outer leg 33 (the leg further from the

middle of the wiper blade) with a longer length than the inner leg 34 to allow a more compact

primary frame 20, while still allowing the wiper blade to wrap around the curvature of the

windshield along its extremities, and improve wipe quality. Similarly, each leg 33, 34 may be

independently straight, curved, or have a more elaborate structure depending on the vehicle(s)



for which they are designed. In some embodiments having curved legs 33,34 it may be

advantageous to have the curvature of the inner leg 34 (i.e. the leg closer to the center of the

wiper blade) be different than the curvature of the outer leg 33. In some embodiments, it can be

particularly advantageous to provide the inner leg 34 with a sharper curvature than the curvature

of the outer leg 33 in order to provide better wrapping of the wiper blade around the curvature of

a windshield, and thus improving wipe quality. Similarly, in embodiments with straight legs 33,

34 it may be advantageous to provide the outer leg 33 with a smaller angle of descent from the

central pivot connection portion Θ than the angle of descent φ of the inner leg 34.

[100] As shown in Figs. 6 and7, the secondary frame 30 may be a generally thin bracket,

and may optionally be provided with a strengthening and stiffening bead 35, giving it a more

robust form, and increasing its lateral rigidity. The strengthening bead 35 may be provided along

either, or both legs 33, 34, and may also extend onto portions of the central pivot connection

portion 31.

[101] As discussed above, persons of skill in the art will recognize that the pivoting

structure joining the primary frame 20 and the secondary frame 30 may be made in many

different ways known in the art, either by directly connecting the two frames, or by using

intermediary structures to do so. One such method for connecting the primary frame 20 to the

secondary frame 30, described in greater detail in U.S. Provisional Patent Application No.

61/603,223, and in the concurrently filed non-provisional application entitled Hinged Wiper

Blade filed concurrently herewith uses a turn-buckle holder 51 made up of two holder halves 52

held together by a rivet 50. Thus, when assembled, one holder half 52 is attached to the

secondary frame 30 opposite the other holder half 52 at the central pivot connection portion 31

wherein the central pivot connection portion 31 is inserted into the channel 54 formed between

the upper channel wall 56 and lower channel wall 57 of each holder half 52. The holder halves

52 are then pushed together such that the holder half s 52 projections 55 engage the recesses 32

on the central pivot connection portion 31 of the secondary frame 30. Alternatively, in

embodiments where the central pivot connection portion 31 has projections, the holder halves 52

can be implemented so as to have recesses to receive such projections.

[102] Once the holder 52 halves have been pushed together such that the turn-buckle holder

51 contains the secondary frame 30 within its channel 54, the turn-buckle holder 51 can be



placed between the pivot extension walls 23 of the primary frame 20, and a rivet 50 (shown in

Fig. 8) can be passed through the holes 24 in the pivot extension walls 23 and through the rivet

passage 53 in the turn-buckle holder 51 and secured on the opposite side. Persons of skill in the

art will recognize that various modifications of such a structure can be made while remaining

within the scope of the disclosed concepts, including without limitation, providing protrusions on

the pivot extension walls 23 which can engage the rivet passage 53 in the holder, or providing

the holder 51 with protrusions that can engage the holes 24 in the pivot extension walls 23.

Figures 9-12 show various views of the holder 51. Fig. 12, in particular, shows a cross-section

of the turn-buckle holder 51 taken through the channel 54 along its plane. As can be seen in Fig.

12, the projections inside the holder halves 52 (and thus also the corresponding recesses 32 in the

secondary frame 30) can be made of varying sizes, and need not be symmetric with the

projections 55 in the opposite holder half 52. In certain embodiments, such as that depicted in

Fig. 12, two different sizes of projections 55 may be used in the holder halves 52 in order to

facilitate proper alignment of the secondary frame 30 with the turn-buckle holder 51 during

assembly. In an alternative embodiment, the turn-buckle holder 5 1 is a unitary structure. Such a

structure can be made through insert molding, where the unitary turn-buckle holder is molded

around the secondary frame. This provides a tighter grip by the turn-buckle holder on the

secondary frame.

[103] Figures 13-16 show various views of a holder half 52. As can best be seen in Figs. 13

and 15, the lower channel wall 57 may be angled, or curved in order to allow pivoting of the

secondary frame 30 within the turn-buckle holder 51, or to facilitate the attachment of the turn-

buckle holder to the secondary frame 30 by providing a wider entry point on the edges of the

channel 54 in the holder half 52 while still providing a snug-fitting attachment in the middle

portion of the holder half 52. Alternatively, both the top channel wall 56 and the lower channel

wall 57 may be shaped to follow the contour of the central pivot connection portion 31 of the

secondary frame 30 or to facilitate insertion of the secondary frame 30 into the holder halves 52.

This novel pivot-hinge connection between the primary and secondary frames can be

accomplished within the limited height of the pivot extension walls 23 of the primary frame 20,

and thus allows the disclosed wiper blade to maintain a relatively low profile, thereby reducing

the effect of wind-lift on the wiper blade at high speeds and reducing or obviating the need for a

spoiler on the wiper blade.



[104] An embodiment of the disclosed concept utilizing an alternative novel pivoting

structure for pivotably connecting primary and secondary frames 20, 30 together at a central

pivot connection portion is illustrated in Figs. 55-61. Figs. 55-57 illustrate a bushing 151

provided between primary frame 20 and secondary frame 30 and secured by rivet 50, in

accordance with an embodiment of the invention, while Figs. 57-60 illustrate bushing 151 alone.

Bushing 151 includes an upper wall 156 with a pair of side walls 152, each extending from an

end of upper wall 156. Side walls 152 may each further include an aperture or hole 153 through

which rivet 50 may be inserted. Side walls 152 are preferably parallel and holes 153 are

preferably aligned in order to accommodate the insertion of rivet 50 there through. The bushing

151 is preferably made of molded plastic, but may be made of other types of plastic, steel, other

metals, synthetic materials, or any suitable material known in the art. Upper wall 156 may

further include an opening or gap 154 in order to facilitate a molding process for manufacturing

bushing 151. Upper wall 156 and side walls 152 are illustrated as a single, integral structure,

preferably manufactured through a molding process, however persons of skill in the art will

appreciate that side walls 152 may be separately manufactured and attached to upper wall 156 by

any appropriate securing method known or to be developed.

[105] Also provided is an embodiment of secondary frame 30 having wings or legs 38

protruding downwards from either side of secondary frame 30 between recesses 32. Each wing

38 is provided with a hole 39. As shown, bushing 151 may be placed over secondary frame 30,

with primary frame 20 placed over bushing 151, all three mutually securable by rivet 50 through

mutually aligned holes 24, 153, 39. By interposing bushing 151 between frames 20, 30, ajoint

connection may be provided permitting increased bendability while separating frames 20, 30

from frictionally wearing against each other. By including bushing 151 in an embodiment of the

pivoting structure, frictional wearing between frames 20, 30 is reduced or avoided, thereby

reducing maintenance because bushing 151 is easily replaceable.

[106] Bushing 151 may thus be dimensioned to form a complimentary shape in order to be

interposed between primary frame 20 and secondary frame 30. Specifically, side walls 152 may

be parallel or substantially parallel with wings 25, 38, while wall 156 may be parallel or

substantially parallel with walls 21, 31. The complimentary shape may also include holes 153,

24, 39 mutually aligned along ajoint axis in order to mutually receive rivet 50, or other known or

to be developed connectors. In some embodiments, one or both holes 153 in bushing 151



includes a protruding channel 154 on the inner side of bushing 151 which may be fittable into

hole 39 thereby further securing bushing 151 to secondary frame 30 and preventing any frictional

wear between the rivet 50 and the secondary frame 30. The complimentary shape may be

described as a substantially "U" shape as viewed from a side profile, however it should be

understood to a person of ordinary skill in the art that additional complimentary shapes are

contemplated as within the scope of the invention. For instance, wings 25, 38 and side walls 152

may project at a non-perpendicular angle away from their respective walls 21, 156, 31, and

aligned holes 24, 153, 39 may not be co-axial, rather are mutually securable by a non-linear

connector as opposed to rivet 50. Such an alternative complimentary shape may offer the benefit

of increased pivotability.

[107] The ends of the secondary frame 30 may either be provided with a wiper strip holder,

such as the claws 43 on the tertiary frames 40, 41, or may with a connection extension 36 having

a structure to connect to a tertiary frame 40, 41. In certain embodiments, as shown in figs. 6-7

and 17-21 the connection between the secondary frame 30 and the tertiary frame(s) 41, 42 is

formed by passing a pivoting stud 44 through a hole 42 in the central joint connection portion of

the tertiary frame and a hole 37 in the connection extensions 36 on the secondary frame 30. As

shown in Fig. 21, the pivoting stud 44 has a tertiary base portion 45 sized to fit in the hole 42 of

the tertiary frame 40, 41, and a bottom portion 47 that is wider than the hole 42 in the tertiary

frame 40, 41. Thus tertiary frame 40, 41, is supported on the bottom portion 47 of the pivoting

stud 44 when the wiper blade is assembled. Accordingly the base portion 47 may be curved (as

shown in Fig. 21) or angled in order to facilitate the pivoting of the tertiary frame 40, 41. The

pivoting stud 44 is also provided with a top portion 48 and a neck 46 wherein the diameter of the

neck is approximately the same as the width of top portion 48 and smaller than the length of the

top portion. Both are the top portion and the neck are sized to fit into the hole 37 of the

secondary frame, and the height of the neck is approximately the same as the thickness of the

connection extension 36 of the secondary frame 30. During assembly, the pivoting stud's 44 top

portion 48 and neck 46 are inserted into hole 37 in the connection extension 36 of the secondary

frame 30, and then turned such that the top portion 48 is perpendicular to the long side of the

hole 37 in the connection extension 36. Accordingly a high friction material, such as natural or

synthetic rubber is preferred for the pivoting stud 44, but plastic and/or other suitable materials

may also be used. Persons of skill in the art will recognize that alternative forms of connecting



the tertiary frames to the secondary frames may be used within the scope of the disclosed

concepts, and that any of the forms for creating a pivoting structure/joint between the primary

and secondary frames discussed above could be implemented between the secondary and tertiary

frames, and vice versa.

[108] The tertiary frames 40, 41 may be symmetrical tertiary frames 40 or asymmetrical

tertiary frames 41. In certain embodiments, as shown in Figs. 2-3, it may be advantageous to use

symmetrical tertiary frames 40 on the connection extensions 36 nearer to the middle of the wiper

blade, and asymmetric tertiary frames 41 on the connection extensions 36 nearer to the

extremities of the wiper blade. In such embodiments it may be advantageous to put the longer

leg of the asymmetric tertiary frames 41 extending outward from the wiper blade so as to provide

a better wrap around the surface of a curved windshield of a vehicle.

[109] Whether symmetric or asymmetric, the tertiary frames are provided with claws 43

which support the wiper strip 15. The wiper blade described herein can use any of the traditional

wiper strips known in the art, which generally have a base portion having grooves into which

metal vertebrae are inserted to provide lateral support for the wiper strip 15. Alternatively, the

wiper blade described above can be implemented using the wiper strip carrier described in U.S.

Patent Application Serial No. 13/558,624, which is incorporated herein by reference in its

entirety, and is attached hereto.

[110] As shown in Figs. 19 and 20, the tertiary strip may have a structure to support and/or

secure the cover 60, 70. The support structure shown in Fig. 19 and 20 is a chamfered "T"

shaped structure 49 which the end of the cover can grip onto and support itself. Such a support

structure can be put on either an asymmetric tertiary frame 41, as shown, or on a symmetric

tertiary frame 40. Any other types of supporting structures for the cover 60, 70 described above

with regard to the primary frame, or otherwise known in the art, including rivets, projections,

recesses, wing walls having same, etc. can be used on the tertiary frames 40, 41. Similar such

supporting structures can also optionally be included in the secondary frame 30 as well.

[Ill] The disclosed concepts include a cover made from a hydrophobic material. A

hydrophobic material exhibits hydrophobic properties. For example, a hydrophobic property that

a material may have is water contact angle that is larger than 90 degrees. In some embodiments,

it may be advantageous to use a material having a water contact angle that is greater than 120



degrees. Fig. 73 shows a water contact angles of greater than 90 degrees, and exactly 90

degrees, for reference. Suitable materials for the cover include, but are not limited to,

polypropylene polymeric resins that are formulated to be hydrophobic, to exhibit hydrophobic

properties, or to have a water contact angle that is greater than 90 degrees, as well as any other

suitable hydrophobic polymer material known in the art. One such suitable material is a specially

formulated polypropylene polymeric resin that is available from Asahi Kasei Plastics as Asahi

Kasei Material I D . XP9-40FG-0871.

[112] The "soft" cover 60 shown in Figs 22-29 is exemplary of the types of soft covers that

may be made in accordance with the disclosed concepts. The soft cover may be made from a

hydrophobic material, a material having hydrophobic properties, or a material having a water

contact angle that is larger than 90 degrees shown below is exemplary of the types of soft covers

that may be made in accordance with the disclosed concepts. Any suitable "soft" cover known

in the art may be made in accordance with the disclosed concepts. It can be used with any

known type of wiper blade, including the above-described wiper blade, beam blades, traditional

blades, other hybrid blades or any other wiper blade known in the art. In some embodiments,

such a cover may be part of the force distribution structure.

[113] The wiper blade covers on commercial wiper blades (whether with or without

spoilers) generally have a hard plastic cap (see U.S. Patent Nos. 7,293,321 and 7,523,520)

hovering over the connection device (See U.S. Patent No. 6,944,905). Particularly in beam

blades, the hard plastic cap above the cover must leave a gap between the top surface of the

cover and the bottom surface of the cap. Failure to leave such a gap results in the cap pushing

down on the cover during the operation of the wiper blade, which compresses the material of the

cover, and exerts a force onto the beam or other support structure, which can have adverse

effects on the wipe quality of the wiper blade. Similarly, designing a connection device to form

a contact seal with a cover can really only be done by custom-tailoring the wiper blade to a

particular curvature of a particular windshield. Thus for aftermarket wiper blades, where the

manufacturer does not know what windshield its products will be used on, the required specific

calculations cannot be made across multiple windshields, and thus the same problem of cover-

material compression and adverse forces on the beam/support structure may be present on some

windshields but not others. Accordingly most wiper blade manufacturers (particularly after-

market manufacturers) provide wiper blades with a gap between the cover and the cap or other



structure that covers it. The novel "soft" cover 60 presented in this application solves these

problems by reversing the order of the pieces. This allows the relatively softer material on the

cover side sections 64 stretch when necessary as the wiper moves over the windshield, which

lessens or eliminates the adverse forces put upon the beam, vertebrae and/or support structure of

the wiper blade. At the same time the relatively harder material of the cover center section 61

helps secure the connection with the cover side sections 64. Persons of skill in the art will

recognize that it is not necessary for the cover center section 61 to be made from a harder

material than the cover side sections 64. Indeed they can be made from the same material.

Suitable materials for both the cover center section 61 and the cover side sections 64 include

natural and synthetic rubber, plastic, and other materials known in the art. However, in some

embodiments it has been found advantageous to use a plastic material with a Shore hardness A

values above 90 in the cover center section 61, and plastic, natural rubber, or synthetic rubber

material with Shore hardness A values between 60 and 90 in the cover side sections 64.

Improved results have been found using a material of Shore hardness A between 80 and 88 in the

cover side sections 64, as it is still flexible enough not to affect the beam/support structure, but

hard enough to maintain good grips on the cover center section 61 as well as on the wiper blade's

primary frame 20, secondary frame 30, tertiary frame 40, 41 and/or a beam (in the case of beam

blades and/or hybrid blades).

[114] Accordingly a cover center ("hard") section 61 is provided with side connecting

structures 62, and top recesses/holes 63 which receive corresponding side receiving structures 65

and top projections 66 from the cover side sections 64. The cover center section 61 is preferably,

but not necessarily, made from a harder material than the cover side sections 64. The cover

center section may also be made from a hydrophobic material, a material having hydrophobic

properties, or a material having a water contact angle that is larger than 90 degrees. It may be

made from a polypropylene polymeric resin, such as Asahi Kasei Material ID. XP9-40FG-0871,

or any other suitable material.

[115] Figures 22-24 show the "soft" cover with the cover center section 61 and the cover

side sections 64 connected. Fig. 24, which has a cross-sectional view, shows the mechanics of

the connections between the sections of the cover 60, showing the top projections 66 on the

cover side sections 64 engaging the top recesses/holes 63 in the cover center section 61.



[116] As shown in Figs. 25-26, the top holes 63 in the cover center section 61 may be

located on a recessed ledge such that when the cover side sections 64 are attached, a smooth,

continuous surface is present on the combined structure (see Fig. 22-24). The side connecting

structures 62 on the cover center section 61 may project outwardly from the main body of the of

the cover center section 61, and may optionally include bottom projections (shown in Figs 24-

26) which grip a corresponding recess or hole in the cover side sections' 64 side receiving

structures 65. These side connecting structures 62 may further be laterally recessed in order to

provide a smooth transition of the outer surfaces of the cover center section and the cover side

sections 64 on the sides as well. Moreover, the recessed ledge housing the top hole 63 and the

recessed side connecting structures 62 may be joined such that the cover side section lip which

covers these structures forms a seal along the boundary of these structures to prevent any water

or debris from entering therein. The cover center section may have a hole for the connection

device to pass through, and may have internal grips 68 which grip may be used to grip the

primary frame 20, connection device 10, and/or beam (in the case of beam or hybrid wiper

blades).

[117] Figs. 27 and 28 show the corresponding structures on the cover side sections 64 that

connect it to the cover center section 61. The side receiving structures 65 on the cover side

sections 64 receive the side connecting structures 62 from the cover center section 61. As shown

in Fig. 28, these side receiving structures 65 may have a recess or hole in them to receive the

optional bottom projection of the side connecting structures 62. For added ease of making the

connection, and to ensure a better connection, as shown in Figs. 24 & 29, the side receiving

structures 65 can project outwardly from the cover side section 64. This increases the surface

area of the side connections, and provides a guiding path for the insertion of the side connecting

structures 62 into the side receiving structures 65. The top projection 66 may be located on a lip

of the which may be elevated, or have a smaller thickness than the main walls of the cover side

section in order to facilitate the smooth transition in the outer surface of the joined cover center

section 61 and cover side sections 64. This lip may also help form a seal to keep water and

debris out of the internal structure of the wiper blade. Accordingly, the top projection 66 and

side receiving structures 65 together with the top hole 63 and side connecting structures form a

three sided locking mechanism which ensures better protection against the elements without



interfering with the operation of the underlying support structure, whether it is brackets or

beams.

[118] Fig. 28 also shows several different kinds of internal grip structures. The contoured

grip 68a extends back from the side receiving structures 65, gripping and following the contour

of the bottom of the primary frame 20, including sloping downwards towards the end of the grip

structure to follow the contour of the pivot extension walls 23. The rib grip 68b acts both as a

structural supporting rib, and as a loose grip on the secondary frame 30, and has a recess cut into

it to accommodate a bead 35 on the secondary frame 30. This loose grip allows the secondary

frame to move upwards and downwards during operation of the wiper blade within a set range

without interfering with the movement of the secondary frame 30. The loose internal grip can

also be used on the "quarter" portion of beam/hybrid blades - half way between the center and

the end of the beam - to give that part of the beam room to bend without interfering with its

behavior. Intermittent or continuous claw-like grips (not shown) can also be used, particularly

on beam blades and/or hybrid blades where the cover must be secured to the beam. One possible

internal end grip 69 is also shown in Fig. 28. This grip has a slotted pocket in the end portion of

the cover which receives the chamfered "T" structure on the tertiary frame 41 of the above-

described wiper blade. Other types of end grips may be used, including detents, dovetails,

projections, and all such end grips described in U.S. Patent Application Serial Nos. 13/453,601,

13/572,100 and 13/587,389, which are incorporated herein by reference in their entirety.

[119] A second type of cover - a "hard" cover 70 is presented in Figs. 30-52. This hard

cover is exemplary of the types of hard covers that may be made in accordance with the

disclosed concepts. The hard cover may be made from a hydrophobic material, a material

having hydrophobic properties, or a material having a water contact angle that is larger than 90

degrees shown below is exemplary of the types of soft covers that may be made in accordance

with the disclosed concepts. For example, the "hard" cover shown in Figs. 30-52 may be made

from polypropylene polymeric resin, such as Asahi Kasei Material ID. XP9-40FG-0871, or any

other suitable material. Any suitable "hard" cover known in the art may be made in accordance

with the disclosed concepts. It can be used with any known type of wiper blade, including the

above-described wiper blade, beam blades, traditional blades, other hybrid blades or any other

wiper blade known in the art. In some embodiments, such a cover may be part of the force

distribution structure.



[120] As shown in Fig. 30, the cover 70 may be composed of multiple segments. A center

cover segment 71 has an opening 74 through which the connection device 10 can be passed.

Secondary cover segments 72 can be attached to each side of the central cover segment 71.

Optional, tertiary cover segments 73 can be attached to the outer ends of the secondary cover

segments 72. Additional cover segments can also be used on covers of this type. The outermost

end of the outermost segment has an end section75. The segments of the "hard" cover are

preferably made of a plastic, and need not actually be "hard". It can be advantageous to use a

plastic having a Shore hardness A of greater than 90. However, any suitable material known in

the art can be used to make the cover 70, including materials having a Shore hardness A values

of 90 or less.

[121] Figs. 31-37 illustrate various views of the center cover segment 71 of the cover 70.

The end sections of the center cover segment 71 has receiving walls 711, which are used to

connect to the secondary cover segments 72 using a pivoting connection. The receiving walls

711 may have a receiving channel 712 and a seating recess 713 which receives a projection 722

from the secondary cover segments 72. The seating hole may also be used in place of a seating

recess 713. In some embodiments it may be advantageous for the receiving walls to be narrower

than the main walls of the center cover segment 71, or to have the receiving walls 711 taper so as

to allow them to deflect enough to allow the insertion of the projections 722 of the secondary

cover segment 72. Persons of skill in the art will recognize that the projection may be located on

the center cover segment 71, and that the seating recess may be located on the secondary cover

segment 72. Likewise other pivoting connections known in the art, including the use of rivets,

or additional structures known in the art which allow the center cover segment and the secondary

cover segment to form a pivoting connection may also be used.

[122] The center cover segment 71 may also have a lip 714 which can cover the sides of the

connection device, and hold grips 715 and/or other structures which can help secure the center

cover segment 71 to the primary frame 20. Additional internal grips 717, 718 can be located

along the inner surface of the center cover section 71 and may also help secure the center cover

section to the primary frame 20. As can be seen in Figs. 33 and 34, the internal grips 717, 718

may be implemented as appropriate to fit a particular design of primary frame 20. For instance

the inner internal grips 717 are sized to secure the shorter middle portion of the side walls 22 of



the primary frame 20, while the outer internal grips 718 are sized to secure the larger pivot

extension walls 23 of the primary frame 20.

[123] Fig. 72 further illustrates an embodiment of the disclosure where the end sections of

center cover segment 7 1 includes an end wall 719 thereby thickening the cover at least proximate

to the end sections. The cover may protrude farther downward, towards secondary frame 35, than

the adjacent or adjoining wall of secondary cover 72. By including end wall 719, the central

cover segment 7 1 blocks weather elements, such as snow or rain, from entering between central

cover segment 7 1 and secondary cover segment 72 as they pivot respective to one another in

order to avoid damage to or ice forming on the covered elements, such as secondary frame 35 or

the pivot structure.

[124] As shown in Figs 30, 31, 33 and 34, the cover 70 may be provided with fluting 716

on its outer walls. The fluting may act as an aerofoil to help increase the downward force on the

wiper blade at higher speeds. Alternatively the cover may be shaped to embody a spoiler, with

or without fluting. Such spoilers can be embodied as a symmetric isosceles triangle (with or

without fluting), as an asymmetric right triangle (with or without fluting), or in any other suitable

shape. Similarly, embodiments of the cover 70 that do not have a spoiler may also be symmetric,

as shown in Fig. 30 - 51, or asymmetric.

[125] Figs 38-43 illustrate various views of the secondary cover segments 72 of the cover

70. The inner side of the secondary cover segment includes a connecting wall 721 which

contains a projection 722 which pass through the receiving channel 712 and into the seating

recess 713 of the receiving wall 711 of the center cover segment 71. The connecting wall 721

may be narrowed, or may taper in order to bend to allow the insertion of the projection 722 into

the seating recess 713. As best shown in Figs. 39 and 41, the connecting wall 721 is preferably

laterally recessed, such that the receiving wall 711 of the center cover segment 7 1 can cover it.

The outer edge 723 of the inner side of the secondary cover segment 72 and the edge of the

receiving wall 711 may have complementary shapes which allow the secondary cover segment

72 and the center cover segment 7 1 to form a pivot joint that can move during the operation of

the windshield wiper as the curvature of the windshield underneath the wiper strip 15 changes.

The outer edge 723 of the inner side of the secondary cover segment 72 may also define a

covering portion 724 which covers a portion of the outer edge of the center cover segment 71,



and can help prevent water, ice or debris from entering the internal structure of the wiper blade.

Persons of skill in the art will recognize that a covering portion can instead be located on the

receiving walls of the center cover segment, and can cover corresponding portions of the inner

side of the secondary cover segment. Persons of skill in the art will also recognize that a

covering wall (not shown) can be used to join the portions of the edge of the segment that is

covered by the covering portion 724, in order to increase the protection against debris, water and

ice at the joint between the center cover segment and the secondary cover segment.

[126] The secondary cover segment may have an end section 75, or it may have a second

receiving wall 725 with a second receiving channel 726 and a second seating recess 727 which

connect the secondary cover segment 72 to a tertiary cover segment 73. Persons of skill in the

art will recognize that it is not necessary for the cover 70 to be symmetric, or to have the same

number of segments on each side of the center cover segment 71. As discussed above, persons

of skill in the art will also recognize that the projections and recesses connecting the cover

segments may be reversed, and that other pivoting structures such as rivets may be used to make

the pivoting connection between the cover segments.

[127] As illustrated in Figs. 42 and 43, the secondary cover segment 72 may also have

internal grips 728, 729 which can grip the portion of the frame that the secondary cover segment

72 covers. The internal grips 728, 729 depicted are sized to secure the secondary frame 30 of the

wiper blade. The internal grips may be sized to form a tight grip on the corresponding portion of

the frame, or may be sized larger than the frame in order to give the frame a defined freedom of

movement within the grip to allow for greater variability in its positioning during the operation

of the wiper blades, as the curvature of the windshield under the wiper changes.

[128] An embodiment of a tertiary cover segment is illustrated in Figs. 33-50. The depicted

tertiary cover segment 73 has a second connecting wall 731 having a second projection 732

which engages the second seating recess 727 on the second receiving wall 725 of the secondary

cover segment 72. The tertiary cover segment 73 may have an outer edge 733 which is shaped

complementary to the second receiving wall 725 of the secondary cover segment 72 so as to

allow the joint between the secondary cover segment 72 and the tertiary cover segment 71 to

pivot and move during the operation of the wiper blade. The tertiary cover segment 73 may have

a second covering portion 734 which covers the corresponding portion of the receiving wall 725



of the secondary cover segment 72 so as to help prevent water, ice and debris from entering the

internal structure of the wiper blade. The edge of the second receiving wall 725 may be provided

with a wall to help cover the region underneath the second covering portion 734 to add additional

protection against the elements.

[129] As can be seen in Figs. 46 and 47, on the second connecting wall, opposite the second

projections 732, reinforcing projections may be added to strengthen the integrity of the second

connecting wall 731, and the connection between the secondary cover segment 72 and the

tertiary cover segment 73. The second connecting wall 731 may be narrow, or may taper, so as

to allow it to deflect enough to allow the second projection to enter the second seating recess

727. Again, a hole may be used in place of the second seating recess 726, and other pivoting

connections known in the art, such as rivets, may also be used to establish the joint connection

between the tertiary cover segments 73 and the secondary cover segments 72.

[130] The receiving channel 712 and second receiving channel 726 may be provided with a

ramp or chamfer structure to facilitate the insertion of the corresponding projection 722 and

second projection 732 into same.

[131] The tertiary cover segments 73 may be provided with internal grips to secure the

segments to the corresponding portion of the cover, as described above relating to the internal

grips of the center cover segment 7 1 and the secondary cover segments 72. The tertiary cover

segment may also be provided with ribs between the side walls to give them additional structural

strength and stability. Indeed, ribs may be provided to any of the cover segments 71, 72, 73, or

cover sections 61, 62 described above, and the ribs may also help form the internal grips of all

such structures. Persons of skill in the art will also recognize that there are numerous shapes that

the internal grips can take, as described above, or as otherwise known in the art, including "L"

shaped grips, "C" shaped grips, etc.

[132] The tertiary cover segment 73 may optionally connect to additional cover segments

(not shown), or may have on their outer end an end section 75. The end section 75 of the cover

70 may optionally have a securing structure, connecting the end section to the frame of the wiper

blade. One such structure is depicted in Fig. 51, shows a recess 751 and a detent 752 that are

shaped to engage the "T" shaped ends of the outer tertiary frames 4 1 of the wiper blades. As

described above in connection with the "soft" cover, numerous structures are known in the art for



forming that sort of connection, including without limitation the structures described in the

patents and patent applications incorporated therein by reference, and all such structures and

other structures known in the art may be used, and are contemplated as within the scope of the

disclosed concepts.

[133] A novel hybrid wiper blade is presented in Fig. 54. A specific embodiment of this

hybrid wiper blade is set forth in concurrently filed provisional patent application entitled

Hinged Wiper Blade filed concurrently herewith. The novel hybrid wiper blade generally has a

primary frame, which may be as described above, and can be generally flat, curved, triangular, or

have any other suitable desired shape. The primary frame 120 preferably has a connection

device 110 attached to its top surface or formed integrally therewith, in any of the methods

known in the art or depicted above. At either end the primary frame connects to a pair of beams

130, preferably made from spring-elastic steel, although other suitable materials may be used.

As described above with respect to the connection device 1 in Fig. 1, any manner of connector,

adaptor or specialized design for a particular wiper arm known in the art can be used with the

connection device 110.

[134] The connection between the beams 130 and the primary frame 120 is preferably

formed by a pivot joint of some sort. This may be accomplished in any method currently known

in the art. For example the beams 130 may be provided with structures (similar to a connection

device 10, 110) having a two pairs of claws which are crimped, welded or form-fitted onto the

beams 130, and having two parallel side walls having which may have projection, recesses or

holes, rivets or other structures which can attach to recesses or holes, projections, clips and/or

holes, and other complementary structures on the ends of the primary frame 120 in order to form

a pivoting connection. The beams 130 may be symmetric across the pivot joint in length and/or

curvature, or asymmetric (as shown in Fig. 54).

[135] Tertiary frames 140 are secured to the beams 130, and in turn secure the wiper strip

(and any vertebrae, and/or wiper strip carrier as described above. The connection between the

beams 130 and the tertiary frames 140 may be made in any manner known in the art, including

the use of pivoting studs 44 and other pivot joints known in the art as described above. Like the

inner and outer tertiary frames 40, 41 described above, the hybrid blade depicted in Fig. 54 may

have symmetric or asymmetric tertiary frames 140. Additionally, any one or more of the



connection device 110, primary frame 120, beams 130, and tertiary frames 140 may be provided

with structure to help it connect to a cover 60, 70 described above, or any other type of cover or

spoiler known in the art.

[136] The descriptions set forth above are meant to be illustrative and not limiting, and

persons of skill in the art will recognize that various common and known deviations from the

above described structures are considered to be within the scope of the disclosed concepts

described herein.



We claim:

1. A wiper blade comprising:

a wiper strip;

a force distribution structure having opposite ends, the wiper strip connected to the force

distribution structure; and

a cover, wherein the cover is made from a hydrophobic material.

2 . A wiper blade comprising:

a wiper strip;

a force distribution structure having opposite ends, the wiper strip connected to the force

distribution structure; and

a cover, wherein the cover is made from a material that exhibits hydrophobic properties.

3. A wiper blade comprising:

a wiper strip;

a force distribution structure having opposite ends, the wiper strip connected to the force

distribution structure; and

a cover, wherein the cover is made from a material having a water contact angle that is

greater than 90 degrees.

4 . The wiper blade of claims 1, 2 or 3, wherein the cover is a hard cover.

5 . The wiper blade of claims 1, 2 or 3, wherein the cover is a soft cover.

6 . The wiper blade of claims 1, 2 or 3, wherein the material is a polypropylene polymeric

resin.

7 . The wiper blade of claims 1, 2 or 3, wherein the material is Asahi Kasei Material ID.

XP9-40FG-0871.

8 . The wiper blade of claims 1, 2 or 3, wherein at least part of the cover is embodied on the

force distribution structure.



9 . The wiper blade of claims 1, 2 or 3, wherein the cover and at least part of the force

distribution structure are a unitary structure.

10. The wiper blade of claims 1, 2 or 3, wherein the force distribution structure comprises a
primary frame comprising a cover-connection structures.

11. The wiper blade of claim 4, wherein the cover comprises a segmented hard cover, and
wherein the cover segments connect to one another via pivot joints.

12. The wiper blade of claims 1, 2, or 3 wherein the cover is secured to the wiper blade at
cover connection structures on the force distribution structure.

13. The wiper blade of claim 12 wherein the force distribution comprises a primary frame, and a
first cover connection structure of the cover connection structures is disposed on the primary
frame.

14. The wiper blade of claims 5 wherein cover comprises a cover center section and two
cover side sections that are made from a soft, elastic material, wherein the cover side sections
cover the ends of the cover center section and extend to the ends of the wiper blade.

15. The wiper blade of claim 14 wherein the central cover section is made from a harder
material than the two cover side sections.





































INTERNATIONAL SEARCH REPORT International application No.

PCT/US 17/59275

A . CLASSIFICATION O F SUBJECT MATTER
IPC(8) - B60S 1/00, B60S 1/02, B60S 1/04, B60S 1/32, B60S 1/38 (201 7.01 )
CPC - B60S 1/00, B60S 1/02, B60S 1/04, B60S 1/32, B60S 1/38, B60S 1/3849

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

See Search History Document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

See Search History Document

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

See Search History Document

C. DOCUMENTS CONSIDERED T O BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 2012/0066857 A 1 (Webert) 22 March 2012 (22.03.2012) entire document, especially Title, 1-3, 4/(1-3), 8/(1-3)-10/(1-
Abstract, Figs. 1-3, para[0018]-[0027] 3), 12/(1-3)-13

1-3, 4/(1-3), 5/(1-3), 6/(1-
3), 11, 14-15

7/(1-3)

6/(1-3)
US 8,361 ,595 B2 (Van De Rostyne et al.) 29 January 201 3 (29.01 .201 3) entire document,
especially Title, ABstract, fig. 1, col 6 , In 61-64. 7/(1-3)

1-3, 4/(1-3), 11
US 3,082,464 A (Smithers) 26 March 1963 (26.03.1963) entire document, especially fig. 1, col
3, In 6-14.

1-3, 5/(1-3), 14-15
US 2015/0274131 A 1 (Tolentino et al.) 1 October 2015 (01 .10.2015) entire document,
especially Title, Abstract, fig.1, para[0071]-[0072]. 7/(1-3)

7/(1-3)
US 2009/0197047 A 1 (Teranishi) 6 August 2009 (06.08.2009) entire document, especially Title,
Abstract, Figs. 1, para[01 13].

Further documents are listed in the continuation of Box C . | | See patent family annex.

Special categories of cited documents: "T" later document published after the international filing date or priority
A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand

to be of particular relevance the principle or theory underlying the invention
E" earlier application or patent but published on o after the international "X" document of particular relevance; the claimed invention cannot be

filing date considered novel or cannot be considered to involve an inventive
L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone

cited to establish the publication date of another cilalion or other
special reason (as specified) "Y" document of particular relevance; the claimed invention cannot be

considered to involve an inventive step when the document is
O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination

means being obvious to a person skilled in the art
P" document published prior to the international filing date but later than "&" document member of the same patent family

the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

2 January 2018 2 5 J AN 2018
Name and mailing address of the ISA/US Authorized officer:

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Lee W. Young
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.

PCT/US 17/59275

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A "Surface Design: Applications in Bioscience and Nanotechnology" Appendix C (Forch et al) 3
2009 entire document, especially pg 1, In 16-20,
<URL:http://onlinelibrary.wiley.com/doi/10.1002/9783527628599.app3/pdf>

Form PCT ISA 10 (continuation of second sheet) (January 201 5)


	abstract
	description
	claims
	drawings
	wo-search-report

