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POWER TRANSMITTING COMPONENT WITH

A DIFFERENTIAL BEARING SYSTEM

FIELD

[0001] The present disclosure relates to a power transmitting component

with a differential bearing system.

BACKGROUND

[0002] This section provides background information related to the

present disclosure which is not necessarily prior art.

[0003] Various power transmitting components, such as an automotive

axle assembly, employ a differential assembly that permits speed differentiation

between two output members. A conventional automotive axle assembly can

include an axle housing, an input pinion that is mounted in the axle housing for

rotation about a first axis, a differential that is mounted in the axle housing for

rotation about a second axis and a ring gear that is mounted to the differential

and meshingly engaged to the input pinion. Many of these axle assemblies

further include a differential bearing system that can include a pair of differential

bearings and a pair of threaded bearing adjusters. The differential bearings can

support the differential for rotation on the axle housing, while the threaded

bearing adjusters are configured to be rotated relative to another component to

permit the differential bearings (and therefore the differential) to be positioned

along the second axis and/or to apply a desired amount of preload to the

differential bearings.

[0004] A locking system is typically employed to inhibit movement of the

threaded bearing adjuster relative to another structure (e.g., the axle housing).

Exemplary locking systems are disclosed in U.S. Patent Nos. 3,001 ,842;

6,398,689; 7,485,065 and 7,794,1 53, as well as in U.S. Publication No.

2006/0276298. Such locking systems typically comprise a clip that engages the

threaded bearing adjuster, and may include a fastener for retaining the clip to the

axle housing. While such differential bearing systems are suited for their

intended use, there nonetheless remains a need in the art for an improved

differential bearing system.



SUMMARY

[0005] This section provides a general summary of the disclosure, and is

not a comprehensive disclosure of its full scope or all of its features.

[0006] In one form, the present teachings provide a power transmitting

component that includes a housing, a case, a bearing, a bearing adjuster and a

clip. The housing defines a bearing bulkhead and a threaded aperture that are

disposed about an axis. The bearing is coupled to the case to support the case

for rotation about the axis relative to the housing. The bearing adjuster is

threadably engaged to the threaded aperture and abuts the bearing. The

bearing adjuster has a plurality of circumferentially spaced-apart securing

features. The clip has a mount and a set of mating securing features. The clip is

received on the bearing bulkhead such that the mount is secured to the bearing

bulkhead in a snap-fit manner and the set of mating securing features are

engaged to a corresponding set of the securing features.

[0007] In another form, the present teachings provide a power transmitting

component that includes a housing, a case, a pair of bearings, a pair of bearing

adjusters and a pair of clips. The housing defines a pair of bearing bulkheads

and a pair of threaded apertures that are disposed about an axis. The case is

received between the bearing bulkheads. The bearings are coupled to the case

to support the case for rotation about the axis relative to the housing. Each of

the bearing adjusters is threadably engaged to an associated one of the

threaded apertures and abuts an associated one of the bearings. Each of the

bearing adjusters has a plurality of circumferentially spaced-apart securing

features. Each of the clips has a mount and a set of mating securing features.

Each of the clips is received on an associated one of the bearing bulkheads such

that the mounts squeeze the bearing bulkheads and the set of mating securing

features are engaged to a corresponding set of the securing features.

[0008] In still another form, the present teachings provide a power

transmitting component that includes a housing, a case, a pair of bearings, a pair

of bearing adjusters and a pair of clips. The housing defines a pair of bearing

bulkheads and a pair of threaded apertures that are disposed about an axis.

The case is received between the bearing bulkheads. The bearings are coupled



to the case to support the case for rotation about the axis relative to the housing.

Each of the bearing adjusters is threadably engaged to an associated one of the

threaded apertures and abuts an associated one of the bearings. Each of the

bearing adjusters has a plurality of circumferentially spaced-apart securing

features. Each of the clips has a mount and a set of mating securing features.

Each of the mounts is engaged to opposite sides of an associated one of the

bearing bulkheads. The set of mating securing features is engaged to a

corresponding set of the securing features.

[0009] Further areas of applicability will become apparent from the

description provided herein. The description and specific examples in this

summary are intended for purposes of illustration only and are not intended to

limit the scope of the present disclosure.

DRAWINGS

[0010] The drawings described herein are for illustrative purposes only of

selected embodiments and not all possible implementations, and are not

intended to limit the scope of the present disclosure.

[001 1] Figure 1 is a schematic illustration of a vehicle having a power

transmitting component (i.e., a rear axle assembly) constructed in accordance

with the teachings of the present disclosure;

[0012] Figure 2 is a rear elevation of a portion of the vehicle of Figure 1

illustrating a portion of the rear axle assembly in more detail;

[0013] Figure 3 is a sectional view taken along the line 3-3 of Figure 2 ;

[0014] Figure 4 is an enlarged portion of Figure 3 illustrating a bearing

cap, a clip, a threaded fastener and a threaded adjuster in more detail;

[0015] Figure 5 is an enlarged portion of Figure 2 illustrating the bearing

cap and the clip in more detail (the threaded fastener that secures the clip to the

bearing cap has been omitted for purposes of clarity); and

[0016] Figure 6 is a view similar to that of Figure 4 but depicting a portion

of an alternately constructed axle assembly.

[0017] Corresponding reference numerals indicate corresponding parts

throughout the several views of the drawings.



DETAILED DESCRIPTION

[0018] With reference to Figure 1 of the drawings, a vehicle having a

power transmitting component (e.g., rear axle assembly 26) constructed in

accordance with the teachings of the present disclosure is generally indicated by

reference numeral 10 . The vehicle 10 can include a driveline 12 that is powered

(i.e., driven) by a power train 14 . The power train 14 can include an engine 16

and a transmission 18 . The driveline 12 can include a transfer case 22 or other

power distributing device, a rear propshaft 24, a rear axle assembly 26, a

plurality of rear wheels 28, a front propshaft 30, a front axle assembly 32 and a

pair of front wheels 34. The engine 16 can be mounted in an in-line or

longitudinal orientation along the longitudinal axis of the vehicle 10 and its output

can be coupled to the input of the transmission 18 in a conventional manner to

transmit rotary power (i.e., drive torque) therebetween. The transmission 18 can

include an output and a gear reduction unit that can be employed to couple the

transmission input to the transmission output at a selected gear or speed ratio.

[0019] The transfer case 22 can be a conventional transfer case and can

be coupled to the transmission 18 configured to transmit rotary power to the rear

axle assembly 26 and the front axle assembly 32 in a desired manner. For

example, the transfer case 22 can be operable in a first mode in which rotary

power is transmitted only to the rear axle assembly 26 and in a second mode in

which drive torque is allocated between the rear and front axle assemblies 26

and 32 in a predetermined manner.

[0020] The rear propshaft 24 is conventional and couples a rear output of

the transfer case 22 to an input of the rear axle assembly 26. The rear wheels

28 are coupled to and driven by the rear axle assembly 26 in a conventional

manner. The front propshaft 30 is conventional and couples a front output of the

transfer case 22 to the front axle assembly 32, which can be constructed in a

manner that is similar to the rear axle assembly 26. The front wheels 34 are

coupled to and driven by the front axle assembly 32.

[0021] With reference to Figures 2 and 3 , the rear axle assembly 26 can

include an axle housing 50, a pinion 52, a differential assembly 54, a pair of

bearing adjusters 56, a pair of clips 55, a pair of threaded fasteners 58 and a pair

of differential bearings 60, each of which having an inner bearing race 62, an



outer bearing race 64, and a plurality of bearing elements 66 disposed between

the inner and outer bearing races 62 and 64. The axle housing 50 can include a

carrier housing 70 and a pair of axle tubes 72. For clarity, one of the axle tubes

is not shown in Figure 3 .

[0022] The carrier housing 70 can include a wall member 80 and a pair of

bearing bulkhead structures 82. The wall member 80 can define a cavity 86 as

well as a pinion bore 88, a pair of threaded adjuster bores 90, and a pair of

collars 92 that can define respective axle tube bores 94. The bearing bulkhead

structures 82 can be disposed in the cavity 86 and interconnected to the wall

member 80. Each bearing bulkhead 82 can define a bearing seat 100 and a

fastener aperture 104. The bearing seats 100 can define a rotational axis 106

around which the differential assembly 54 can be rotatably mounted. If desired,

an annular groove 108 can be formed into each bearing bulkhead 82 between

the bearing seat 100 and the threaded adjuster bore 90. The threaded adjuster

bore 90 can be disposed on an outboard side of an associated one of the

bearing seats 100. The fastener aperture 104 can be formed into an end 99 of

each bearing bulkhead 82. If desired, the bearing bulkheads 82 can be unitarily

and integrally formed with and non-removably coupled to the wall member 80,

but in the particular example provided, each bearing bulkhead 82 includes a

bulkhead structure 120, which is unitarily and integrally formed with the wall

member 80, and a bearing cap 122 into which the fastener aperture 104

extends. A pair of threaded fasteners 124 is employed to fixedly but removably

couple the bearing cap 122 to its associated bulkhead structure 120.

[0023] With reference to Figures 4 and 5 , the bearing cap 122 can include

a generally U-shaped cap structure 400, a flange member 402, a first rail 404

and a second rail 406. The flange member 402 can be disposed on an end of

the cap structure 400. The first and second rails 404 and 406 can be fixedly

coupled to opposite lateral sides of the flange member 402 such that a cross-

section of the bearing cap 122 taken through the cap structure 400, the flange

member 402 and the first and second rails 404 and 406 can be generally T-

shaped. The first and second rails 404 and 406 can be parallel one another and

can be disposed generally perpendicular to the rotational axis 106. Each of the



fastener apertures 104 can extend through an associated one of the flange

members 402 and into the cap structure 400.

[0024] Returning to Figures 2 and 3 , the pinion bore 88 can be disposed

about a second axis 140 that can be generally perpendicular to the rotational

axis 106. The pinion 52 can be received in the pinion bore 88 and supported on

pinion bearings 144 for rotation about the second axis 140.

[0025] Each axle tube 72 can be a hollow, tubular structure that can be

received into a respective one of the collars 92. If desired, the axle tubes 72 can

engage the collars 92 in a press-fit or interference-fit manner. Slug welds (not

shown) can be employed to inhibit axial and rotational movement of the axle

tubes 72 relative to the carrier housing 70.

[0026] With reference to Figure 3 , the differential assembly 54 can include

a differential case 150, a ring gear 152, and a means for dividing power between

a pair of output members, such as a gear set 154. The differential case 150 can

be received between the bearing bulkheads 82 and can define a case cavity

164, into which the gear set 154 is received, and a pair of bearing hubs 168 (only

one shown). The ring gear 152 can be coupled to the differential case 150 by

any suitable means, such as laser welding or via a plurality of threaded fasteners

170 (Fig. 2). The gear set 154, which can include a pair of side gears 172 and a

pair of pinion gears 174, can be received in the case cavity 164. The bearing

hubs 168 can be generally tubular projections formed onto the opposite sides of

the differential case 150. Each of the inner bearing races 62 can be mounted on

a corresponding one of the bearing hubs 168 and abutted against a shoulder

180 defined by the bearing hub 168 such that the differential bearings 60 are

coupled to the differential case 150 to support the differential case 150 for

rotation about the rotational axis 106 relative to the carrier housing 70.

[0027] Each bearing adjuster 56 can include a body portion 190, an

adjustment portion 192 and a longitudinally extending bore 194 that can be

formed longitudinally through the bearing adjuster 56. The body portion 190 can

include an externally threaded portion 196 and an inboard end surface 198. The

threaded portion 196 is sized to be threadably received in the threaded adjuster

bore 90 such that the inboard end surface 198 is abutted against the outer

bearing race 64. The adjustment portion 192 can be configured to be engaged



by a tool (not shown) to rotate the bearing adjusters 56 to both preload the

differential bearings 60, as well as to set the lash between the pinion 52 and the

ring gear 152 and/or a desired gear tooth contact pattern. The adjustment

portion 192 can include a plurality of circumferentially spaced apart securing

features 2 12 . In the particular example provided, the securing features 2 12

comprise slotted apertures that can be formed entirely through the bearing

adjusters 56 and which can extend longitudinally in a direction that is generally

parallel with the rotational axis 106.

[0028] With reference to Figures 4 and 5 , the clips 55 can be formed of a

suitable material such as sheet spring steel. Each of the clips 55 can have a

mount 430, at least one spring member 432 and a set of mating securing

features 434. Each mount 430 can have a seat 450, a first clip member 452,

which can be fixed to a first end of the seat 450, and a second clip member 454

that is fixed to a second end of the seat 450 opposite to the first end of the seat

450. The seat 450 can define a fastener aperture 460 and can abut the end of

the flange member 402 (i.e., the end 99 of the bearing bulkhead 82). The first

clip member 452 can be engaged to the first rail 404 such that it wraps around

the first rail 404 and abuts the flange member 402 on a side opposite the seat

450. If desired, the first clip member 452 can be slidably received on the first rail

404. Similarly, the second clip member 454 can be engaged to the second rail

406 such that it wraps around the second rail 406 and abuts the flange member

402 on the side opposite the seat 450 such that the first and second clip

members 452 and 454 are disposed on opposite sides of the bearing bulkhead

82 to which the clip 55 is mounted. If desired, the second clip member 454 can

be slidably received on the second rail 406. The spring member 432 can extend

from the second clip member 454 and can be configured to squeeze or apply a

compressive force to the bearing bulkhead 82 that resists movement of the clip

55 relative to the bearing bulkhead 82. The mating securing features 434 can

be coupled to an end of the spring member 432 on an end opposite the second

clip member 454. The mating securing features 434 can be configured to

engage a set of the securing features 2 12 on the bearing adjuster 56. The

mating securing features 434 can comprise one or more tines that can be



received into a corresponding quantity of the securing features 2 12 (slotted

apertures in the example provided).

[0029] During the assembly process, each of the clips 55 can be received

on an associated one of the bearing bulkheads 82 such that the mounts 430 are

secured to the bearing bulkheads 82 in a snap-fit manner. For example, the first

clip member 452 can be engaged to the first rail 404 and the clip 55 can be

rotated about the first rail 404 to snap-fit engage the second clip member 454 to

the second rail 406. If the mount 430 of the clip 55 is configured to slide on the

bearing cap 122, the mating securing features 434 can be aligned to the

securing features 2 12 prior to snap-fit engaging the second clip member 454 to

the second rail 406. The threaded fasteners 58 can be received through the

fastener aperture 460 in the seats 450, threadably engaged to the fastener

apertures 104 and tightened to apply a clamp force to the clips 55 to inhibit

movement of the clips 55 relative to the bearing caps 122. To accommodate

sliding movement of the clip 55 relative to the bearing cap 122, the fastener

aperture 460 in the seats 450 can be slotted in a direction that is parallel to the

rotational axis 106.

[0030] From the foregoing, those of skill in the art will appreciate from this

disclosure that the bearing bulkheads 82, the securing features 2 12 , the clips 55

and the threaded fasteners 58 cooperate to form a locking system for inhibiting

relative rotation between the axle housing 50 and the bearing adjusters 56.

[0031] While the clip 55 has been described as having a mount 430 that is

configured to engage a bearing bulkhead 82 having a flange member 402 with

first and second rails 404 and 406, it will be appreciated that the clip 55 (and the

bearing bulkhead 82) could be formed somewhat differently. In the example of

Figure 6 , each clip 55' can have a seat 450', a first spring member 500 and a

second spring member 432'. The first and second spring members 500 and 432'

can be coupled to opposite ends of the seat 450 and can cooperate to apply a

compressive force to (i.e., squeeze) the bearing bulkheads 82'. The first spring

member 500 can terminate at a first foot 5 10 that can be received into a first

groove 5 12 that is formed in the bearing cap 122'. Similarly, the second spring

member 432' can have a second foot 520 that can be received into a second

groove 522 in the bearing cap 122'. The first and second grooves 5 12 and 522



can extend perpendicular to the rotational axis 106 to permit the clip 55' to be

slidably received on the bearing cap 122'. The threaded fasteners 58 can be

received through apertures 460 in the seats 450' and the fastener apertures 104'

in the bearing caps 122'. The threaded fasteners 58 can be tightened to apply a

clamping force to the seat 450' to inhibit movement of the clip 55' relative to the

bearing cap 122'.

[0032] The foregoing description of the embodiments has been provided

for purposes of illustration and description. It is not intended to be exhaustive or

to limit the disclosure. Individual elements or features of a particular

embodiment are generally not limited to that particular embodiment, but, where

applicable, are interchangeable and can be used in a selected embodiment,

even if not specifically shown or described. The same may also be varied in

many ways. Such variations are not to be regarded as a departure from the

disclosure, and all such modifications are intended to be included within the

scope of the disclosure.



CLAIMS

What is claimed is:

1. A power transmitting component comprising:

a housing defining a bearing bulkhead and a threaded aperture that are

disposed about an axis;

a case;

a bearing coupled to the case to support the case for rotation about the

axis relative to the housing;

a bearing adjuster threadably engaged to the threaded aperture and

abutting the bearing, the bearing adjuster having a plurality of circumferentially

spaced-apart securing features; and

a clip having a mount and a set of mating securing features, the clip being

received on the bearing bulkhead such that the mount is secured to the bearing

bulkhead in a snap-fit manner and the set of mating securing features are

engaged to a corresponding set of the securing features.

2 . The power transmitting component of Claim 1, further comprising a

fastener received through a fastener aperture in the clip and threadably engaged

to the bearing bulkhead.

3 . The power transmitting component of Claim 2 , wherein the fastener

aperture is slotted in a direction that is parallel to the axis.

4 . The power transmitting component of Claim 1, wherein the bearing

bulkhead has a flange member and a first rail, the first rail being coupled to the

flange member and extending perpendicular to the axis, and wherein the mount

has a seat and a first clip member that is fixed to a first end of the seat, the seat

abutting an end of the flange member, the first clip member being engaged to

the first rail such that it wraps around the first rail and abuts the flange member

on a side opposite the seat.

5 . The power transmitting component of Claim 4 , wherein the flange

member has a second rail that is coupled to the flange member and extends



parallel to the first rail, and wherein the mount has a second clip member that is

fixed to a second end of the seat opposite to the first end, the second clip

member being engaged to the second rail such that it wraps around the second

rail and abuts the flange member on the side opposite the seat, wherein the first

and second clip members are disposed on opposite sides of the bearing

bulkhead.

6 . The power transmitting component of Claim 5 , wherein the clip is

slidably mounted on the first and second rails.

7 . The power transmitting component of Claim 4 , wherein the first clip

member is slidably mounted on the first rail.

8 . The power transmitting component of Claim 1, wherein each clip is

snap-fit to a generally T-shaped portion of the bearing bulkhead.

9 . The power transmitting component of Claim 1, wherein the clip has

a seat, a first spring member and a second spring member, the first and second

spring members being coupled to opposite ends of the seat, wherein the seat

abuts an end of the bearing bulkheads and wherein the first and second

members apply a compressive force to the bearing bulkhead.

10 . The power transmitting component of Claim 9 , wherein the first

spring member terminates at a first foot, and wherein the first foot is received

into a first groove in the bearing bulkhead, the first groove extending

perpendicular to the axis.

11. The power transmitting component of Claim 10 , wherein the

second spring member comprises a second foot, and wherein the second foot is

received into a second groove in the bearing bulkhead, the second groove

extending perpendicular to the axis.



12 . The power transmitting component of Claim 1, wherein the clip is

formed of sheet steel.

13 . The power transmitting component of Claim 12 , wherein the clip is

formed of spring steel.

14 . The power transmitting component of Claim 1, wherein the set of

mating securing features comprises one or more tines.

15 . The power transmitting component of Claim 14 , wherein the

securing features comprise holes formed through the bearing adjuster.

16 . The power transmitting component of Claim 1, wherein the bearing

bulkhead comprises a bulkhead structure and a bearing cap that is fixedly but

removably coupled to the bulkhead structure.

17 . The power transmitting component of Claim 16 , wherein the

threaded aperture is formed in the bearing bulkhead.

18 . The power transmitting component of Claim 1, further comprising a

differential gearset housed in the case.

19 . A power transmitting component comprising:

a housing defining a pair of bearing bulkheads and a pair of threaded

apertures that are disposed about an axis;

a case received between the bearing bulkheads;

a pair of bearings coupled to the case to support the case for rotation

about the axis relative to the housing;

a pair of bearing adjusters, each of the bearing adjusters being threadably

engaged to an associated one of the threaded apertures and abutting an

associated one of the bearings, each of the bearing adjusters having a plurality

of circumferentially spaced-apart securing features; and



a pair of clips, each of the clips having a mount and a set of mating

securing features, each of the clips being received on an associated one of the

bearing bulkheads such that the mounts squeeze the bearing bulkheads and the

set of mating securing features are engaged to a corresponding set of the

securing features.

20. A power transmitting component comprising:

a housing defining a pair of bearing bulkheads and a pair of threaded

apertures that are disposed about an axis;

a case received between the bearing bulkheads;

a pair of bearings coupled to the case to support the case for rotation

about the axis relative to the housing;

a pair of bearing adjusters, each of the bearing adjusters being threadably

engaged to an associated one of the threaded apertures and abutting an

associated one of the bearings, each of the bearing adjusters having a plurality

of circumferentially spaced-apart securing features; and

a pair of clips, each of the clips having a mount and a set of mating

securing features, each of the mounts being engaged to opposite sides of an

associated one of the bearing bulkheads, and the set of mating securing features

being engaged to a corresponding set of the securing features.













A. CLASSIFICATION OF SUBJECT MATTER

B60K 17/16(2006.01)i, F16H 48/00(2006.01)i, F16C 19/00(2006.01)i

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)
B60K 17/16; F16C 43/00; B60B 21/00; F16H 48/06; F16C 35/063; B60B 27/00; F16C 35/06; F16H 48/00; F16C 19/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & keywords: bearing, clip, retainer, snap, differential housing and axle assembly

DOCUMENTS CONSIDERED TO BE RELEVANT

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

US 7,794,153 B2 (SZCZEPANSKI et al.) 14 September 2010 1-3,12-20

See column 2 , lines 46-55; column 3 , lines 49-57,

column 4 , line 40 - column 5 , line 21; and figures 1-3,10,12,13.

4-11

US 7,485,065 B2 (KEARNEY, TODD J.) 03 February 2009 1-20

See column 3 , line 25 - column 4 , line 14; and figures 2-5.

US 7,175,560 B2 (PETRUSKA et al.) 13 February 2007 1-20

See column 2 , line 21 - column 3 , line 13; and figures 1,2.

WO 98-33667 Al (MERITOR HEAVY VEHICLE SYSTEMS LIMITED) 06 August 1998 1-20

See page 5 , line 2 - page 6 , line 15; and figures 1-3.

US 5,560,687 A (HAGELTHORN, GEORGE A.) 01 October 1996 1-20

See column 6 , lines 12-50; and figures 16-18.

I IFurther 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 or 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 citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) 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 "&" document member of the same patent family
than the priority date claimed

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

07 May 2014 (07.05.2014) 07 May 2014 (07.05.2014)
Name and mailing address of the ISA/KR Authorized officer ..

tt International Application Division
Korean Intellectual Property Office
189 Cheongsa-ro, Seo-gu, Daejeon Metropolitan City, 302-701,

HAN, Joong Sub

V Republic of Korea

Facsimile No. +82-42-472-7140 Telephone No. +82-42-481-5606

Form PCT/ISA/210 (second sheet) (July 2009)



Information on patent family members PCT/US2014/014368

Patent document Publication Patent family Publication
cited in search report date member(s) date

US 7794153 B2 14/09/2010 US 2009-0145683 Al 11/06/2009

US 7485065 B2 03/02/2009 us 2008-020888 Al 24/01/2008

US 7175560 B2 13/02/2007 BR PI0600066 A 19/09/2006
EP 1683990 Al 26/07/2006
JP 2006-200743 A 03/08/2006

R 10-2006-0084798 A 25/07/2006
US 2006-0160651 Al 20/07/2006
us 2007-0155578 Al 05/07/2007
us 7282006 B2 16/10/2007

WO 98-33667 Al 06/08/1998 AU 5774398 A 25/08/1998
GB 2322178 A 19/08/1998
GB 9701979 DO 19/03/1997
GB 9801688 DO 25/03/1998
WO 98-33667 Al 06/08/1998
ZA 9800747 A 28/07/1998

US 5560687 A 01/10/1996 US 5795037 A 18/08/1998

Form PCT/ISA/210 (patent family annex) ( y 2009)


	abstract
	description
	claims
	drawings
	wo-search-report

