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A wheel nut assembly comprises a stud (1), a main wheel nut (4) mountable on threads (3) provided on the stud, and a retaining
nut (6) engageable with threads (5) provided on the stud to prevent accidental loosening of the wheel nut (4). The threads of the
wheel nut (4) and the threads for the retaining nut (6) are of opposite hand. A cap (11) Is slidably mounted on the retaining nut (6)

and biased into the position illustrated by a spring (16).

he cap (11) Includes multi-hexagonal profiles (12, 14) for engaging

hexagonal profiles (13, 15) provided on the retaining nut (6) and on the main wheel nut (4). Accordingly, in the position illustrated
the retaining nut (6) and the main wheel nut (4) are rotationally locked to each other and because of the opposite hand of the
respective threads it is not possible to remvoe the retaining nut. To release the retaining nut (6) the cap (11) Is grasped and pulled
to the limit permitted by the spring (16) to permit rotation of the retaining nut (6) and removal thereof.

C anad a http.//opic.ge.ca + Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca

OPIC - CIPO 191

< o
SSonEeAN S f
T e
B i St [ [ [
N
RN
R

OPIC

§‘$l




WO 02/29263 Al

CA 02417615 2003-01-29

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date
11 April 2002 (11.04.2002)

F16B 39/16,

(51) International Patent Classification”:
37/14, B60B 3/16, F16B 41/00

(21) International Application Number: PCT/GB01/04431

(22) International Filing Date: 4 October 2001 (04.10.2001)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

0024485.5 6 October 2000 (06.10.2000) GB

(71) Applicant (for all designated States except US): WHEEL-
SURE LIMITED [GB/GB]; 66 Heyford Park, Upper Hey-
ford, Bicester, Oxfordshire OX25 SHD (GB).

(72) Inventors; and

(75) Inventors/Applicants (for US only): LEES, John, Syd-
ney [GB/GB]; 285 Walsall Road, Great Wyrley, Walsall,
West Midlands WS6 6DR (GB). VILE, David, Daniel,
George [GB/GB]; 11 Larsen Road, Heyford Park, Bices-
ter, Oxfordshire OX6 3TA (GB).

(54) Title: WHEEL NUT ASSEMBLY

10 4 19

6 179

VII II

\\\

=

-1
"f / s N \\\‘
\ ____ﬂl..._...\\

16 118 11

PCT

Il

——

(10) International Publication Number

WO 02/29263 Al

(74) Agents: GOODENOUGH, Nigel et al.; A.A. Thornton &
Co., 235 High Holborn, London WC1V 7LE (GB).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ., EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, 1.C,
LK, LR, LS, LT, LU, L.V, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK,
SL, T], TM, TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA,
ZW.
(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, I, FR, GB, GR, ILE,
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF,
CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD,
TG).

Published:
with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

»

ililliiﬂllllllllllﬂlii‘

lll
|IIIII.”

(57) Abstract: A wheel nut assembly comprises a stud (1), a main wheel nut (4) mountable on threads (3) provided on the stud,
and a retaining nut (6) engageable with threads (5) provided on the stud to prevent accidental loosening of the wheel nut (4). The
threads of the wheel nut (4) and the threads for the retaining nut (6) are of opposite hand. A cap (11) is slidably mounted on the
retaining nut (6) and biased into the position illustrated by a spring (16). The cap (11) includes multi-hexagonal profiles (12, 14) for
engaging hexagonal profiles (13, 15) provided on the retaining nut (6) and on the main wheel nut (4). Accordingly, in the position
illustrated the retaining nut (6) and the main wheel nut (4) are rotationally locked to each other and because of the opposite hand of
the respective threads it is not possible to remvoe the retaining nut. To release the retaining nut (6) the cap (11) is grasped and pulled
to the limit permitted by the spring (16) to permit rotation of the retaining nut (6) and removal thereof.
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WHEEL NUT ASSEMBLY

This invention relates to improvements in wheel nut assemblies for retaining a
wheel onto a hub and in particular relates to fixings for vehicle wheels.

It is known to fix a wheel onto a vehicle hub using a plurality of wheel studs,
which are fixed to the hub, and a plurality of wheel nuts with one nut provided for
each stud. The studs have an external threaded portion which is adapted to co-operate
with a corresponding internal threaded portion of the wheel nut. Such a wheel nut
assembly will hereafter be referred to as being of the kind set forth.

Whilst wheel nut assemblies of the kind set forth are widely used to mount
wheels on vehicles, there 1s a serious problem with the nuts working loose. In a worst
case, 1f all the nuts work loose, the wheel can release itself from the hub with
potentially catastrophic results.

In our earlier United Kingdom patent application GB 2335721 there 1s
disclosed an improved wheel nut assembly in which a second thread is provided on the
wheel stud having opposite hand to the first thread. A retaining nut is threaded down
onto the second thread, and a locking cap is placed over the retaining nut and wheel
nut to prevent relative rotation.

[t 1s an object of the present invention to provide improvements in wheel stud
assemblies of the kind set forth, and improvements to the modified assembly of our
earlier British patent application.

In accordance with a first aspect, the invention provides a wheel nut assembly
comprising: a wheel stud having a first portion having a first external thread which 1s
adapted to co-operate with an internal thread provided on a wheel nut, and a second
portion having a second thread, of the opposite hand to the first external thread, which
co-operates with a retaining member having a thread which 1s of the same hand as the
second thread; a locking member which substantially prevents relative movement
between the retaining member and the wheel nut, characterised in that the retaining

member i1s held captive by the locking member when the retaining member 1s
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unthreaded from the wheel stud.

By providing for the locking member to hold captive the retaining member
when free, the retaining member cannot be lost independently from the locking
member. Installation and removal is also made simpler, especially when the operator
is wearing gloves. Also, when the retaining member is in its use position, the locking
member will be retained against accidental loss.

The locking member may comprise an open-ended cap with the retaining
member comprising a nut or bolt held captive at least partially within the cap.
Conveniently, the retaining member comprises a nut, which co-operates with an
external threaded portion of the wheel stud. The nut may be wholly retained within
the cap when the nut is free of the wheel stud.

The nut may be retained within the cap by a spring means, which resiliently
biases the nut into the cap. The nut may be permitted to slide within the cap against
the force provided by the spring means. The spring means may comprise a coil spring,
and 1t may co-operate with an internal groove in the cap.

T'he retaining member may be movable relative to the locking member between
a first position in which it can be tightened to the second thread with the locking
member free of the wheel nut and a second position in which the locking member co-
operates with both the retaining member and the wheel nut to prevent relative rotation.

In one convenient arrangement, an opening in the otherwise closed end of the
cap receives part of the retaining member, and the cap is permanently rotational fast
with the retaining member.

To install, the retaining member is engaged with the second thread by rotating
the cap. Once the nut starts to engage the thread, the cap can be pulled axially away
from the stud whilst turning the cap and nut until the nut is fully tightened. The cap
can then be released whereby it moves under the influence of the spring to its at rest

.(second) position in which an internal profile in the cap engages the wheel nut to
prevent rotation of the cap relative to the wheel nut.

Toremove the retaining member the cap is pulled away from the wheel stud to



CA 02417615 2009-06-04

20373-1321
3

disengage the internal profile of the cap from the wheel nut. The cap and retaining

member can then be turned to unscrew the retaining nut which, on complete release, is

automatically retracted into the cap by the spring means.

According to one aspect of the present intention, there 1s provided a wheel
nut assembly comprising a wheel stud having a first portion having a first external
thread which is adapted to co-operate with an internal thread provided on a wheel
nut, and a second portion having a second thread, of the opposite hand to the first
external thread, which co-operates with a retaining member having a thread which
1s of the same hand as the second thread; a locking member which substantially
prevents relative movement between the retaining member and the wheel nut,
characterised in that the retaining member i1s held captive by the locking member

when the retaining member 1s unthreaded from the wheel stud.

There will now be descnibed, by way of example only, one embodiment of the
present invention with reference to the accompanying drawings of which :

Figure 1 is a side view of a preferred embodiment of the present invention;

Figure 2 1s a longitudinal cross-section of the embodiment of Figure 1;

Figure 4 is a cross-section along the line iv-iv of Figure 2

The wheel nut assembly comprises a stud 1 which is attached at its lower end to
a hub (not shown). The stud can be welded in place. The stud has a first external

thread 3 provided over at least a lower portion proximal to the hub. A wheel nut 4 is
adopted to threadedly engage with the stud 1 by means of an internal thread, which co-
operates with the external thread 3 on the stud 1. The wheel nut 4 may be tightened to
the required torque and acts to trap a part of the vehicle wheel (not shown) onto the

wheel hub.
The stud 1 1s of a greater axial length than is needed to accommodate the wheel

nut 4 so that when the nut is correctly tightened onto the stud, an end portion of the

stud 1 protrudes from the wheel nut 4.
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An external thread S is provided on the end of the stud, which has a smaller
external diameter than the internal diameter of the wheel nut 4. This second thread 5 is
of opposite hand to the first thread 3. A retaining nut 6 which, in the preferred
embodiment, is in the form of a cap nut, 1s provided which includes an internal
threaded region 7 which engages with the second thread 5. Between the threaded
region 7 and the end surface 8 of the retaining nut the retaining nut has a smooth
cylindrical portion 9 which is sized to be a clearance fit over the threads 3 of the stud
I. Accordingly, once the.wheel nut 4 has been tightened to the required extent the
retaining nut may be threaded onto the external thread 5 until the end surface 8 of the

rétaining member engages the end surface 10 of the nut 4. It will be appreciated that
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when the retaining nut 6 is screwed down in this manner 1t will prevent removal of the
main wheel nut 4, unless the retaining nut 6 is first removed. By making the external
threads 3 associated with the wheel nut 4 and the threads 5 associated with the
retaining nut 6 of opposite hand, the direction of rotation necessary to remove the
retaining nut 6 1s the direction of rotation which will tend to tighten the wheel nut 4.
Accordingly, by making the retaining nut 6 rotationally fast with the wheel nut 4
removal of the retaining nut is prevented hence slackening of the wheel nut is
prevented.

During normal use, the retaining nut 6 is held rotationally fast with the wheel
nut 4 by means of a cap 11. The cap 11 is slidably mounted on the retaining nut 6 so
that 1t is, to a limited extent, axially movable relative to the retaining nut 6. The cap
11 includes a multi-hexagonal profile 12 which is in engagement with the an
hexagonal profile 13 provided on the retaining nut 6 so that the cap 11 is rotationally
fast with the retaining nut, at least when the components are in the use configuration
Illustrated in the drawings. Similarly, the cap includes a second multi-hexagonal
profile 14 which, when the components are in the rest configuration illustrated in the
drawing, 1s engaged within the hexagonal profile 15 of the wheel nut 4 to prevent
rotation between the cap 11 and the wheel nut 4. Hence, when the components are in
their relaxed configuration illustrated in the drawings the retaining nut 6 is rotationally
fast with the wheel nut 4, and accordingly removal of the retaining nut 6 (and of
course removal of the wheel nut 4) is prevented.

A coil spring 16 1s located with one end received under the shoulder provided
on the retaining nut 6 and the other end received within a groove 18 provided in the
cap I1. The coil spring maintains the cap 11 in the position illustrated in the
drawings, but permits axial movement of the cap if the cap is manually grasped and
pulled in the direction of the arrow X. The spring 16 prevents complete removal of
the c-ap I1 from the retaining nut, but permits the cap to move axially sufficiently far
to disengage the multi-hexagonal profile 14 from the wheel nut 4 and/or to permit the

disengagement of the multi-hexagonal profile 12 from the hexagonal profile 13 of the
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retaining nut 6.

A seal 18 formed of suitable elastomeric material, for example a rubber, is
provided to prevent ingress of dirt between the cap 11 and the wheel nut 4. The seal
does not prevent axial movement of the cap 11 and accordingly does not impede
operation of the wheel nut assembly as described above.

In use, the components will normally occupy the configuration shown in the
drawing and will be effective to lock the wheel nuts 4 against accidental release.
When it 1s desired to release a wheel nut an operative will grasp the cap 11 and pull it
In the direction of the arrow X to the length of travel permitted by the spring 16,
thereby disengaging the multi-hexagonal profile 14 from the wheel nut4. The cap 11
may then be rotated and, by virtue of the engagement to the multi-hexagonal profile 12
with the hexagonal profile 13 of the retaining nut, the retaining nut 6 itself will be
rotated. By this means, the retaining nut 6 can be removed and the wheel nut 4 can
then be removed 1n conventional manner. To re-apply the retaining nut 6, the wheel
nut 4 is first tightened to the required torque and then the retaining nut is offered up to
the external thread 5 and rotated to start the internal thread 7of the retaining nut on the
external thread 5. If necessary, the end 20 of the retaining nut may be depressed
relative to the cap 11 in order to assist engagement of the internal threads 7 of the
retaining nut 6 with the exterior thread 5 of the stud.

Once the internal thread 7 of the retaining nut 6 has been started on the exterior
thread S the operative will grasp the cap 11 and pull it axially away from the wheel nut
to the limit of travel permitted by the spring 16. With the cap so pulled, the retaining
nut 6 can be screwed fully home until the end surface 8 of the retaining nut engages
the end surface 10 of the wheel nut 4. The cap may then be released and under the
influence of the spring 16 will return to the configuration illustrated in the drawings.
Sufficient clearance is provided between the multi-hexagonal profile 14 and the wheel
nut 4 to ensure that the cap 11 1s able to assume its use position as illustrated in the

drawings, regardless of the relative rotational positions of the hexagonal profiles 13,15

of the retaining nut 6 and wheel nut 4.
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CLAIMS:
1. A wheel nut assembly comprising a wheel stud having a first portion having a

first external thread which is adapted to co-operate with an internal thread provided on
a wheel nut, and a second portion having a second thread, of the opposite hand to the
first external thread, which co-operates with a retaining member having a thread
which is of the same hand as the second thread; a locking member which substantially
prevents Telative movement between the retaining member and the wheel nut,
characterised in that the retaining member is held captive by the locking member

when the retaining member is unthreaded from the wheel stud.

2. The wheel nut assembly of claim I in which the locking member comprises an

open ended cap and the retaining member comprises a nut or bolt held captive at least

partially within the cap.

3. The wheel nut assembly of claim 2 in which the retdining member is retained
within the cap by spring means, which resiliently biases the retaining member into the

cap, but permits limited axial movement of the retaining member relative to the cap.

4.  The wheel nut assembly of claim 3 in which the spring means comprises a cotl
Spring.
5. The wheel nut assembly of any one of claims 1 to 4 in which the retainer member

is movable relative to the locking member between a first position in which it can be

tightened to the second thread with the locking member free of the wheel nut and a

second position in which the locking member co-operates with both the retaining

member and the wheel nut to prevent relative rotation therebetween.

6. The wheel nut assembly of claim 5 in which an opening is provided in the
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otherwise closed end of the cap for access to the nut to move the nut relative to the cap

against the biasing means from the first position to the second position and vice versa.

7. A wheel nut assembly according to any one of claims 1 to 6 wherein the retaining

member has an hexagonal external profile and the locking member includes a portion

with a profile, preferably a multi-hexagonal profile, for engaging the hexagonal profile

of the retaining member.

8. A wheel nut assembly according to any one of claims 1 to 7 wherein the wheel nut
has an hexagonal external profile and the locking member includes a portion with a

multi-hexagonal profile for engaging the hexagonal profile of the wheel nut.

9. A wheel nut assembly according to any one of claims 1 to 8 wherein the retaining

member is in the form of a cap nut.

10. A wheel nut assembly according to any one of claims 1 to 9 including a seal means

of elastomeric material located between the locking member and the wheel nut to

prevent any ingress of dirt and moisture between the locking member and the wheel

nut.
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