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FASTENER WITH ANTI-ROTATION CLIP

INTRODUCTION
[0001] The present invention generally relates to a fastener with an anti-
rotation clip.
[0002] Locking fasteners have long been utilized for preventing anti-

rotation of a nut relative to a threaded shaft. In a typical conventional
construction, the threaded shaft is provided with an axial groove or keyway and a
locking member, which has an inwardly extending key, is engaged to both the
shaft and the nut. The locking member is adapted to extend over a threaded
portion of the shaft to prevent relative rotation between the locking member and
the shaft. The locking member is also provided with a means for fixedly
engaging the nut to prevent the nut from turning relative to the locking member.
One such arrangement is disclosed in U.S. Patent No. 6,896,463. While such
locking fasteners work for their intended purpose, an improved fastener that is

less expensive, easier to assemble and more secure is desired.

SUMMARY

[0003] This section provides a general summary of some aspects of the
present disclosure and is not a comprehensive listing or detailing of either the full
scope of the disclosure or all of the features described therein.

[0004] In one form, the present teachings provide a fastener that includes
an internally threaded nut, a clip, a first engagement feature and a second
engagement feature. The nut has a front surface, a rear surface and a first lock
structure that is disposed between the front and rear surfaces. The clip has a
body, which defines an internal aperture, a second lock structure and an
engagement member. The second lock structure is coupled to the body and
engages the first lock structure to axially retain the clip to the nut. The
engagement member extends into the internal aperture in the body and is
adapted to be received into a keyway in a shaft to inhibit rotation between the
clip and the shaft. The first engagement feature is coupled to one of the nut and
the clip and comprises at least one tooth. The second engagement feature is
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associated with the other one of the nut and the clip and is engaged with the first
engagement feature to thereby inhibit relative rotation between the nut and the
clip.

[0005] In another form, the present teachings provide a fastener that
includes a first structure and a second structure. The first structure defines an
internally threaded aperture and has a front surface, a rear surface, a frusto-
conical surface, a lock structure and a plurality of teeth. The lock structure is
disposed between the front and rear surfaces and the frusto-conical surface is
disposed forwardly of the lock structure. The teeth are integrally formed with a
remainder of the first structure. The teeth are located on the first structure on a
side of the lock structure opposite the rear surface and extend in a direction
away from the rear surface. The second structure has a body, a plurality of
spring tabs, an engagement member and an engagement feature. The body
defines an internal aperture. The spring tabs are engaged to the lock structure
to axially retain the second structure to the first structure. The engagement
member extends into the internally threaded aperture and is adapted to be
received into a keyway in a shaft to inhibit rotation between the clip and the
shaft. The engagement feature is engaged with the teeth on the first structure to
inhibit relative rotation between the first and second structures. The frusto-
conical surface is configured to urge the plurality of spring tabs radially outwardly
as the second structure is pushed onto the first structure.

[0006] Further areas of applicability will become apparent from the
description provided herein. It should be understood that 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, its application

and/or uses in any way.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007] The drawings described herein are for illustrative purposes only
and are not intended to limit the scope of the present disclosure in any way. The

drawings are illustrative of selected teachings of the present disclosure and do
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not illustrate all possible implementations. Similar or identical elements are
given consistent identifying numerals throughout the various figures.

[0008] Figure 1 is a longitudinal section view of a portion of a spindle
assembly having a fastener constructed in accordance with the teachings of the
present disclosure;

[0009] Figure 2 is a perspective sectional view of a portion of the spindle
assembly of Figure 1 illustrating the spindle in more detail;

[0010] Figure 3 is a side view of a portion of the fastener illustrating the

hub member and first engagement feature in more detail;

[0011] Figure 4 is a front end view of the portion of the fastener illustrated
in Figure 3;

[0012] Figure 5 is a sectional view taken along the line 5-5 of Figure 4;
[0013] Figure 6 is a perspective view of a portion of the fastener

illustrating the clip in more detail;

[0014] Figure 7 is a perspective view similar to that of Figure 6 but
illustrating an alternately constructed clip;

[0015] Figure 8 is a side view of a portion of an alternately constructed
fastener illustrating the hub member and the first engagement feature in more
detail;

[0016] Figure 9 is a front side view of the portion of the alternately
constructed fastener illustrated in Figure 8;

[0017] Figure 10 is a section view taken along the line 10-10 of Figure 9;
[0018] Figure 11 is a section view taken along the line 11-11 of Figure 12
illustrating the clip of the alternately constructed fastener; and

[0019] Figure 12 is a front view of the clip of the alternately constructed

fastener.

DETAILED DESCRIPTION OF THE VARIOUS EMBODIMENTS
[0020] With reference to Figure 1 of the drawings, a spindle assembly 10
is illustrated to include a fastener 18 constructed in accordance with the
teachings of the present invention. In the particular example provided, the
spindle assembly 10 is associated with a full-floating axle assembly A having an

-3-
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axle tube T and an axle shaft S that is rotatably disposed within the axle tube T.
The spindle assembly 10 also includes a wheel hub 12, which is configured to
rotatably support a driven wheel (not shown), a spindle 14, which can be formed
on the axle tube T, and a bearing set 16. In the illustrated example, the axle
shaft S includes a flange F that is secured to the wheel hub 12 via a plurality of
bolts B. It will be appreciated, however, that the fastener 18 can be employed
with other shafts and/or spindle assemblies and as such, the scope of the
disclosure and appended claims is not limited to wheel hub spindle assemblies
or to a wheel hub spindle assembly for a full-floating axle assembly.

[0021] The wheel hub 12 can be configured in a conventional and well
known manner and need not be discussed in significant detail herein. Briefly,
the wheel hub 12 can include a body 20 and a flange 22 that can extend radially
outwardly from the body 20. The body 20 can define a spindle aperture 24 that
can have a main portion 26 and a pair of counterbores 28 that can be adjacent to
the main portion 26. The flange 22 can include a means for mounting the driven
wheel (not shown), such as a plurality of circumferentially spaced apart holes 30
that can be configured to receive threaded studs 32 or bolts (not shown).

[0022] With reference to Figures 1 and 2, the spindle 14 can also be
configured in a conventional and well known manner and need not be discussed
in significant detail herein. Briefly, the spindle 14 can be received into the
spindle aperture 24 in the body 20 of the wheel hub 12 and can include a first
shaft portion 40, a second shaft portion 42 and a third shaft portion 44. The first
shaft portion 40 can be relatively larger in diameter than the second shaft portion
42 so as to form a shoulder 46 at their intersection. The second shaft portion 42
can be configured to mount the bearing set 16. The third shaft portion 44 can be
coupled to an end of the second shaft portion 42 opposite the first shaft portion
40 and can include a plurality of external threads 50 and a keyway 52 that can
extend generally parallel to a longitudinal axis 54 of the spindle 14.

[0023] The bearing set 16 can include a pair of bearings 16a and 16b.
The bearings 16a, 16b can be conventional bearings, such as tapered roller
bearings, and can include an inner race 60, which can be press-fit to the second
shaft portion 42, an outer race 62, which can be press-fit into and bottomed out

-4-
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against the counterbores 28 in the body 20 of the wheel hub 12, and a plurality
of bearing elements, e.g., rollers 64, that are disposed between the inner and
outer races 60 and 62. The inner race 60 of the bearing 16a can be abutted
against the shoulder 46 on the spindle 14. An internal snap ring 66 can be
abutted against a side of the outer race 62 of the bearing 16b that is opposite its
associated counterbore 28. The internal snap ring 66 can be received in an
annular groove 68 that can be formed in the body 20 of the wheel hub 12.

[0024] With reference to Figures 1 and 3 through 6, the fastener 18 can
comprise an internally threaded nut 100, a clip 102, a first engagement feature
104 and a second engagement feature 106. The internally threaded nut 100 can
be formed of a suitable material, such as metal or powdered metal, in a suitable
process (e.g., forging, casting or compacting and sintering). The internally
threaded nut 100 can have a hub body 110 with a rear surface 112, a front
surface 114, a first lock structure 116, a plurality of longitudinally extending
grooves 117 and a plurality of internal threads TH that can be sized to be
threadably engaged to the threads 50 on the third shaft portion 44 of the spindle
14. The first lock structure 116 can be disposed between the rear and front
surfaces 112 and 114. In the particular example provided, the first lock structure
116 includes a circumferentially extending groove 118 that defines an abutting
wall member 120. The internally threaded nut 100 can be threadably engaged to
the threads 50 of the third shaft portion 44 of the spindle 14 and can be tightened
to a desired degree. In some situations, it may be appropriate to tighten the
internally threaded nut 100 to an extent where endplay is limited to a desired
degree, while in other instances it may be desirable to tighten the internally
threaded nut 100 to apply a preload of a desired magnitude to the bearings 16a,
16b. If desired washer (not shown) can be disposed between the internally
threaded nut 100 and the bearing 16b.

[0025] The clip 102 can have a clip body 130, a second lock structure 132
and an engagement member 134. The clip body 130 can define an internal
aperture 136. The second lock structure 132 can be coupled to the clip body
130 and can be configured to engage the first lock structure 116 to axially retain
the clip 102 to the internally threaded nut 100. The engagement member 134

-5-
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can be integrally formed with the clip body 130 and can extend into the internal
aperture 136 so as to engage the keyway 52 (Fig. 2) in the third shaft portion 44
of the spindle 14 to inhibit rotation between the clip 102 and the spindle 14. For
example, the engagement member 134 can comprise an L-shaped tab that can
define an engagement surface 138 that can be received into the associated
keyway 52 (Fig. 2). Those of skill in the art will appreciate that the engagement
member 134 need not comprise a discrete tab but rather can be shaped or
formed in any desired manner so as to non-rotatably engage the spindle 14. In
this regard, those of skill in the art will appreciate that the keyway 52 on the
spindle 14 could comprise a flat surface (e.g., the third shaft portion 44 of the
spindle 14 could have a lateral cross-section that is generally D-shaped) and the
internal aperture 136 could be generally D-shaped having a flat (not shown) that
constitutes at least a portion of the engagement member 134.

[0026] In the particular example provided, the clip 102 is integrally formed
from a suitable piece of metal, e.g., spring steel, or thermoplastic, and the
second lock structure 132 comprises a plurality of spring tabs 140 that are
configured to include a latch member 142 that abuts the abutting wall member
120 when the clip 102 is mounted on the internally threaded nut 100 to thereby
resist removal of the clip 102 from the internally threaded nut 100 in an axial
direction. One or more removal features, such as tabs 144, can be coupled to
the clip body 130 to aid in removal of the clip 102 from the nut 100. In the
example provided, rotation of the tabs 144 can cause the spring tabs 140 to
deflect and disengage the nut 100.

[0027] The first engagement feature 104 can be coupled to one of the
internally threaded nut 100 and the clip 102 and can include at least one tooth
150. The second engagement feature 106 is associated with the other one of
the internally threaded nut 100 and the clip 102 and is engaged with the first
engagement feature 104 to inhibit relative rotation between the internally
threaded nut 100 and the clip 102. In the particular example provided, the first
engagement feature 104 comprises a plurality of teeth 150 that are coupled to
the internally threaded nut 100 so as to extend from the front surface 114
thereof, while the second engagement feature 106 is associated with the clip 102

-6-
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and comprises a plurality of tooth apertures 152 that are formed through the clip
body 130. As one alternative, the second engagement feature 106 can comprise
a plurality of mating teeth 160 that can be engaged to the at least one tooth 150
of the first engagement feature 102 as shown in Figure 7.

[0028] Returning to Figures 1 and 3 through 6, a frusto-conical surface
170 can be defined by the teeth 150, or the internally threaded nut 100 or both
the teeth 150 and the internally threaded nut 100; the frusto-conical surface 170
can be engaged by the spring tabs 140 as the clip 102 is urged onto the
internally threaded nut 100 so as to push the spring tabs 140 radially outwardly.
The spring tabs 140 can deflect radially inwardly when aligned to the
circumferentially extending groove 118.

[0029] An alternatively configured fastener is illustrated in Figures 8
through 12. This example can be generally similar to the example of Figures 1
through 6, except that the frusto-conical surface 170° is wholly defined by the
internally threaded nut 100°, the teeth 150’ extend from the frusto-conical surface
170° and the clip body 130° of the clip 102° has a frusto-conical shape that
matches the frusto-conical surface 170

[0030] It will be appreciated that the above description is merely exemplary
in nature and is not intended to limit the present disclosure, its application or uses.
While specific examples have been described in the specification and illustrated in
the drawings, it will be understood by those of ordinary skill in the art that various
changes may be made and equivalents may be substituted for elements thereof
without departing from the scope of the present disclosure as defined in the claims.
Furthermore, the mixing and matching of features, elements and/or functions
between various examples is expressly contemplated herein, even if not
specifically shown or described, so that one of ordinary skill in the art would
appreciate from this disclosure that features, elements and/or functions of one
example may be incorporated into another example as appropriate, unless
described otherwise, above. Moreover, many modifications may be made to adapt
a particular situation or material to the teachings of the present disclosure without
departing from the essential scope thereof. Therefore, it is intended that the
present disclosure not be limited to the particular examples illustrated by the

-7-
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drawings and described in the specification as the best mode presently
contemplated for carrying out the teachings of the present disclosure, but that the
scope of the present disclosure will include any embodiments falling within the

foregoing description and the appended claims.
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CLAIMS

What is claimed is:

1. A fastener comprising:

an internally threaded nut having a front surface, a rear surface and a first
lock structure that is disposed between the front and rear surfaces;

a clip having a body, a second lock structure and an engagement
member, the body defining an internal aperture, the second lock structure being
coupled to the body and engaged to the first lock structure to axially retain the
clip to the internally threaded nut, the engagement member extending into the
internal aperture in the body and being adapted to be received into a keyway in a
shaft to inhibit rotation between the clip and the shaft;

a first engagement feature coupled to one of the internally threaded nut
and the clip, the first engagement feature comprising at least one tooth; and

a second engagement feature associated with the other one of the
internally threaded nut and the clip, the second engagement feature being
engaged with the first engagement feature to thereby inhibit relative rotation

between the internally threaded nut and the clip.

2. The fastener of Claim 1, wherein the first lock structure comprises

a circumferentially extending groove that defines an abutting wall member.

3. The fastener of Claim 2, wherein the second lock structure
comprises a plurality of spring tabs that abut the abutting wall to resist removal of
the clip from the internally threaded nut in an axial direction.

4. The fastener of Claim 3, wherein a frusto-conical surface is formed
on the internally threaded nut, the frusto-conical surface being configured to urge
the plurality of spring tabs radially outwardly as the clip is pushed onto the
internally threaded nut.
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5. The fastener of Claim 1, wherein the at least one tooth comprises a
plurality of teeth that are spaced circumferentially about the internally threaded

nut.

6. The fastener of Claim 5, wherein the plurality of teeth are disposed

on a frusto-conical surface of the internally threaded nut.

7. The fastener of Claim 6, wherein the second engagement feature

includes a plurality of tooth apertures

8. The fastener of Claim 7, wherein the second engagement feature

includes a plurality of mating teeth.

9. The fastener of Claim 5, wherein the second engagement feature

includes a plurality of tooth apertures.

10. The fastener of Claim 5, wherein the plurality of teeth extend

forwardly from the front surface.

11.  The fastener of Claim 10, wherein the plurality of teeth at least
partly form a frusto-conical surface that urge the second lock structure radially
outwardly as the clip is mounted onto the internally threaded nut.

12.  The fastener of Claim 10, wherein the second engagement feature

includes a plurality of tooth apertures.

13. A fastener comprising:

a first structure defining an internally threaded aperture, the first structure
having a front surface, a rear surface, a frusto-conical surface, a lock structure
and a plurality of teeth, the lock structure being disposed between the front and
rear surfaces, the frusto-conical surface being disposed forwardly of the lock
structure, the teeth being integrally formed with a remainder of the first structure,

-10-
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the teeth being located on the first structure on a side of the lock structure
opposite the rear surface and extending in a direction away from the rear
surface; and

a second structure having a body, a plurality of spring tabs, an
engagement member and an engagement feature, the body defining an internal
aperture, the spring tabs being engaged to the lock structure to axially retain the
second structure to the first structure, the engagement member extending into
the internally threaded aperture and being adapted to be received into a keyway
in a shaft to inhibit rotation between the clip and the shaft, the engagement
feature being engaged with the teeth on the first structure to thereby inhibit
relative rotation between the first and second structures;

wherein the frusto-conical surface is configured to urge the plurality of
spring tabs radially outwardly as the second structure is pushed onto the first
structure; and

wherein the first structure comprises a hub member and an internally

threaded member.
14.  The fastener of Claim 13, wherein the lock structure comprises a
circumferentially extending groove that defines an abutting wall member, the

tabs being engaged to the abutting wall.

15. The fastener of Claim 14, wherein the frusto-conical surface is at

least partly defined by the teeth of the first structure.

16. The fastener of Claim 15, wherein the engagement feature
includes a plurality of tooth apertures

17. The fastener of Claim 15, wherein the engagement feature
includes a plurality of mating teeth.

18. The fastener of Claim 14, wherein the teeth of the first structure

extend from the frusto-conical surface.

11-
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19. The fastener of Claim 18, wherein the engagement feature

includes a plurality of tooth apertures

20. The fastener of Claim 18, wherein the engagement feature
includes a plurality of mating teeth.

21.  The fastener of Claim 13, wherein the plurality of teeth extend
forwardly from the front surface.

-1o-
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