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TOW HITCH

Field
[0001] The invention relates to a tow hitch design particularly a tow hitch which is
lockable.

Incorporation by Reference
[0002] This application claims priority from Australian provisional application no

2015904668, the entire contents of which are hereby incorporated by reference.

Background
[0003] Tow hitches of various designs have been used for many years by people
wishing to tow caravans, trailers, etc. In broad form, tow hitches generally comprise
a hemispherical socket which fits over a tow ball in a manner which allows the trailer
or caravan attached to the tow hitch to be freely movable in orientation with respect
to the towing vehicle to which the tow hitch is attached. Generally speaking, the tow
hitch hemispherical component may be latched onto the tow ball by pushing the
hemispherical component directly onto the tow ball and moving a locking element
into place to ensure that the tow ball and tow hitch are secured together. Whilst such
an arrangement is quite effective for towing, unfortunately there have been instances
where unscrupulous persons have disengaged the locking element to remove the

trailer from the towing vehicle in order to steal the trailer.

[0004] To overcome this difficulty, there have been various designs of tow hitches
which incorporate some form of keyed lock arrangement to prevent removal of the
locking element. Whilst such arrangements have proved effective for reducing the
incidence of theft, they may have a number of disadvantages. For example, in some
designs, the keyed lock may jut out from the tow hitch at an angle in an ungainly
fashion to the extent that it can catch against other objects in the vicinity of the tow
hitch. Also, by jutting out at an angle to the direction of travel the lock may readily
pick up items of dirt and dust as the towing vehicle and trailer are travelling along
dusty highways. Such designs may also be ugly in appearance and unduly heavy

because of their construction.
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[0005] It is an object of the present invention to provide a tow hitch construction
which incorporates a lock and which can be configured in an alternative way to

currently available tow hitches.

Summary
[0006] In a first aspect the invention provides a tow hitch comprising, a housing
having a generally hemispherical socket for receiving a tow ball, a handle mountable
on the housing having a rod member slidably projecting into the housing and
arranged for moving a locking element within the housing between an engaged
position at which it holds the tow ball within the socket and a disengaged position
where the tow ball is free to move into an out of the socket, a catch member
moveable between a holding position wherein it secures the handle against sliding
and an open position where the handle is free to slide, and a lock arranged to lock the
locking element in the engaged position and to free the locking element for moving

to the disengaged position when the lock is unlocked.

[0007] Suitably the socket is arranged at the front of the tow hitch. The lock may
be located at any suitable position. In some preferred embodiments, the lock is
located at the side of the housing. In other embodiments, the lock may be positioned
at a location at the rear of the tow hitch on a plane bisecting the tow hitch along its
length. In some embodiments, the lock may be positioned above the socket but below
the handle. The lock may be arranged so that it sits flush with the housing when it is
locked.

[0008] The lock may be operated by a conventional key as is known in the art. The
lock may be arranged to project into and engage an aperture in the locking element
when it is locked and to move out of engagement with the aperture when it is
unlocked. The lock comprises a slidable core that engages in a cavity of the locking
element, when the lock is locked, and disengages from the cavity when the lock is

unlocked.

[0009] Suitably, a resilient member is arranged to exert force to move the locking
element into the engaged position when the catch member is in the holding position.
The resilient member may comprise a spring surrounding the rod member. The

spring may sit inside a tubular cavity formed between the locking element and the
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rod member. Opposite ends of the spring may respectively abut a shoulder formed

internally of the housing and a wall formed at the bottom of the tubular cavity.

[0010] An adjustment member may extend through the socket. It may be moveable
into and out of a hemispherical cavity formed by the socket for receiving the tow

ball. It may be screw threaded to allow adjustment.

[0011] The catch member may be pivotally mounted on the handle in cooperative
relationship with a spring member. The spring member may be arranged to urge the
catch member into the holding position. The catch member may have a push pad
arranged so that manual pressure on the push pad pivots the catch member out of

engagement with a recess formed on the rear face of the housing.

[0012] In a second aspect of the present invention, there is provided a tow ball
assembly for mounting on a tow bar, the tow bar including an aperture, the tow ball

assembly comprising
a ball member comprising:
a tow ball;

a threaded shaft to pass through the aperture in the tow bar to

mount the tow ball; and
at least one hole in the threaded shaft; and
a nut member comprising:

an internally threaded aperture, such that the nut member can be
tightened on the threaded shaft of the ball member to mount the assembly;

and

a lock having a slidable member that is movable between an
unlocked position permitting the nut to be threaded onto the threaded shatft,
and a locked position where the slidable member projects into the at least

one hole in the threaded shaft to prevent unthreading of the nut member.
[0013] Again, the lock may be operated by a key.

[0014] Furthermore, the slidable core may slide substantially at a right angle to the

threaded shaft to engage and disengage within the at least one hole.
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[0015] A detailed description of one or more embodiments of the invention is
provided below, along with accompanying figures that illustrate by way of example
the principles of the invention. While the invention is described in connection with
such embodiments, it should be understood that the invention is not limited to any
embodiment. On the contrary, the scope of the invention is limited only by the
appended claims and the invention encompasses numerous alternatives,

modifications and equivalents.

[0016] For the purpose of example, numerous specific details are set forth in the
following description in order to provide a thorough understanding of the present
invention. The present invention may be practiced according to the claims without
some or all of these specific details. For the purposes of clarity, technical material
that is known in the technical fields related to the invention has not been described in

detail so that the present invention is not unnecessarily obscured.

Brief Description of the Drawings
[0017] Embodiments of the invention will now be described with reference to the

accompanying drawings wherein:

[0018] Figure 1 is an elevational view of a tow hitch constructed in accordance

with the invention;
[0019] Figure 2 is an isometric view of the tow hitch of Figure I;

[0020] Figure 3 shows the section A-A of Figure 1 when it is in the disengaged

position;

[0021] Figure 4 shows the section A-A of the tow hitch of Figure 1 when it is in the

engaged position;
[0022] Figure 5 is an exploded view of the tow hitch of Figure 1;

[0023] Figure 6 is an isometric view of a tow ball constructed in accordance with

another embodiment of the invention;
[0024] Figure 7 is an elevational view of the tow ball of Figure 6; and

[0025] Figure 8 is an exploded view of the tow ball of Figure 6.
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[0026] The various elements comprising the tow hitch shown in Figures 1 to 5 are

listed in the following integer list;-

Integer List

1. Tow hitch

3. Housing

5 Handle

7 Rod member

8. Extension

9 Locking element
10. Pin cavity

11. Socket

12. Pin

13. Hemispherical cavity
14. Extension cavity
15. Tow ball

I15A.  Lockable tow ball
17. Lock

18. Barrel

19. Slidable core

20. Spring means
21. Cavity

23. Grub screw
24. Screw socket
25. Cavity

27. Catch member
29. Flange

31. Recess

33. Pivotal mount
35. Spring

37. Push pad
39. Spring
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41. Tubular cavity
42. Cavity

43. Shoulder

45. Profiled edge

47. Ledge

49. Adjustment member
51. Screw socket

53. Pin

55. Key slot

57. Threaded shaft

59. Holes in threaded shaft
61. Nut

63. Key cylinder mount

Detailed Description
[0027] Referring to Figures 1 to 5 of the accompanying drawings, there is shown a

tow hitch generally designated 1 having a housing 3 and handle 5.

[0028] A rod member 7 depends downwardly from the handle and is formed with

an extension 8 for purposes to become apparent.

[0029] The rod member 7 extends into a tubular cavity 41 formed in a locking
element 9. The extension 8 formed at the end of the rod member 7 is received in the
extension cavity 14 provided at the bottom of the locking element 9. The extension 8
is secured to the bottom of the locking element by a pin 12 extending through the pin
cavity 10.

[0030] The locking element 9 is slidable in the cavity 42 formed in the housing so
that it can move into and out of engagement with a tow ball 15 located within the

hemispherical cavity 13 forming the interior of the socket 11 of the tow hitch.

[0031] A lock 17 is intermediately positioned between the socket 11 and handle 5.
In the figures, the lock 17 is shown such that a key can be inserted from the front of
the housing 3, with the lock projected rearwardly. However, in an alternative

embodiment, the lock may be located on a side of the housing 3, projecting
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transversely across the housing. The exact positioning of the lock 17 may be selected
according to user preferences, to give easy access to the lock 17. Wherever the
location of the lock, the lock preferably sits flush with the housing 3 of the tow 1
hitch when it is locked, as is shown (for example) in Figure 4 — in this embodiment,

the lock 17 is flush with the front face of the housing.

[0032] The barrel 18 of the lock is slidably located in the cavity 25 formed in the
rear of the housing 3 and is secured in place by the grub screw 23 inserted through

the screw socket 24.

[0033] The lock includes a slidable core 19 which is spring loaded to move to the
open position shown in figure 3 by the spring means 20 surrounding the slidable core

19.

[0034] The inward end of the slidable core 19 is arranged to fit into the cavity 21

formed in the locking element 9 as is shown in Figure 4.

[0035] A catch member 27 formed with a flange 29 at its lower end is pivotally
mounted by the pivotal mount 33 on the handle and is resiliently urged by a spring
35 into the closed position shown in Figure 4. In the closed position, the flange 29
fits into the recess 31 formed in the rear of the housing 3 in order to hold the handle

in the downward closed position illustrated in Figure 4.

[0036] The catch member 27 includes a push pad 37 located towards the top of the
handle so that it is easily accessible to a thumb or finger when the handle is grasped
so that the handle can be pivoted to the open position shown in Figure 3. The
arrangement is such that when the handle is moved to the position shown in Figure 3

the locking element 9 is moved out of engagement with the tow ball 15.

[0037] The housing 3 is formed with a shoulder 43 constructed so as to retain the
spring 39 within the cavity 42, the arrangement being such that when the handle is
pushed downwardly the locking element 9 is pushed downward under spring loaded
pressure to bring the profiled edge 45 of the bottom of the locking element into

engagement with the tow ball 15.
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[0038] A pin 53 is arranged to pass through pivotal mount point 33 formed on the
catch member and handle to pivotally secure the catch member 27 to the handle as is

shown in Figure 5.

[0039] The housing 3 is formed with a ledge 47 upon which the flange 29 may rest

to prevent the handle moving downwardly when the tow hitch is in the open position.

[0040] An adjustment member 49 such as a screw threaded bolt may be fitted to a
screw socket 51 in the socket 11 as is known in the art for providing a degree of

adjustment to cope with slight variations in size of tow balls.

[0041] During normal operation, a user will align the tow hitch hemispherical
cavity 11 above a tow ball 15 while lowering the tow hitch onto the ball and pressing
the push pad 37 so that the tow hitch assumes the configuration in Figure 3. After
lowering the tow ball, the handle is pushed downwardly and the push pad is released
so that the locking element 9 engages the tow ball in the manner illustrated in Figure

4.

[0042] The slidable core 19 of the lock 17 can then be pushed inwardly,
substantially at right angles to the rod 7 and the locking element §, so that it engages
the cavity 21 to lock the locking element into position. A key inserted into the key
slot 55 may be used to lock the tow hitch onto the tow ball in the position illustrated
in Figure 4, so that the slidable core 19 is secured within the cavity 21. In this
position, with the lock 17 locked, the tow hitch is not readily removable from the tow

ball without use of a key.

[0043] Subsequently to remove the tow hitch the lock is unlocked to cause the
spring means 20 to retract the slidable core 19 from engagement with the cavity 21.
This frees the locking element 9 to slide upwards when the push pad 37 is pressed to
disengage the flange 29 from recess 31. The handle 5 is then lifted to move the

locking element out of engagement with the tow ball.

[0044] The present invention therefore provides additional security over
conventional tow hitches, because the trailer or other towed vehicle cannot be

removed without unlocking the tow hitch (which requires them to have a key).
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[0045] However, for additional security, the tow ball itself is also lockable to the
tow bar, as depicted in Figures 6 to 8. The tow ball assembly includes a tow ball
member 15A with a threaded shaft 57, which can be passed through an aperture in a
tow bar to mount the tow ball 15A. At least one hole 59 is provided in the threaded
shaft 57 (which may be below the threads). Figure 8 depicts two holes 59, in slightly

different positions.

[0046] Once the shaft 57 is passed through the aperture of a tow bar, a nut member
61 (with internal threads) is screwed onto the threaded shaft 57 from the bottom, to
secure the tow ball 15A to the tow bar. The nut member 61 includes a key cylinder
mount 63, to receive a key cylinder or other locking mechanism (not shown) for

locking the nut 61 in position.

[0047] Essentially, the lock mounted in the nut member 61 may be the same lock
17 described above in relation to the tow hitch 1. Once the nut 61 is appropriately
positioned, a slidable member (like slidable core 19 of lock 17) can be pushed in, so
that it projects into one of the holes 59. The slidable member may secured by locking
the key cylinder (which may or may not require a key). In this position, the nut 61
cannot be turned to remove the tow ball 15A. Preferably, the lock is flush with the

outer face of nut 61, when locked.

[0048] To unlock the nut 61, a key may be turned in the lock to move the slidable
member to an unlocked position, permitting the nut to be loosened. The tow ball 15A

can then be removed.

[0049] Different numbers of holes 59 may be provided in shaft 57. More holes 59
will mean more positions for securing the nut 61, but may adversely affect the
strength of the thread and/or the shaft 57. These factors should be considered and
balanced according to the requirements and operating stresses of a particular tow ball

assembly.

[0050] Although preferred forms of the present invention have been described, it
will be apparent to persons skilled in the art that modifications can be made to the
preferred embodiment described above or that the invention can be embodied in

other forms.
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[0051] Throughout this specification and the claims which follow, unless the
context requires otherwise, the word “comprise”, and variations such as “comprises”
and “comprising”, will be understood to imply the inclusion of a stated integer or
step or group of integers or steps, but not the exclusion of any other integer or step or

group of integers or steps.

[0052] The reference in this specification to any prior publication (or information
derived from it), or to any matter which is known is not, and should not be taken as
an acknowledgment or admission or any form of suggestion that that prior
publication (or information derived from it) or known matter forms part of the
common general knowledge in the field of endeavour to which this specification

relates.
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Claims
l. A tow hitch comprising,

a housing having a generally hemispherical socket for receiving a tow ball,

a handle mountable on the housing having a rod member slidably projecting
into the housing and arranged for moving a locking element within the housing
between an engaged position at which it holds the tow ball within the socket and a
disengaged position where the tow ball is free to move into and out of the socket,

a catch member movable between a holding position wherein it secures the
handle against sliding and an open position where the handle is free to slide, and

a lock arranged to lock the locking element in the engaged position when
the lock is locked, and to free the locking element for moving to the disengaged

position when the lock is unlocked.

2. The tow hitch according to claim 1, wherein the lock sits flush with the

housing when locked.

3. The tow hitch according to claim 1 or 2, including a resilient member
arranged to exert force to move the locking element into the engaged position when

the catch member is in the holding position.

4. The tow hitch according to claim 3 wherein the resilient member comprises
a spring surrounding the rod member arranged so that the spring lies in a tubular
cavity in the locking member with opposite ends of the spring respectively abutting a
shoulder formed internally of the housing and a wall formed at the bottom of the

tubular cavity.

5. The tow hitch according to any one of the preceding claims wherein the lock
is arranged to project into and engage an aperture in the locking element when it is

locked and to move out of engagement with the aperture when it is unlocked.

6. The tow hitch according to any one of the preceding claims comprising an
adjustment member extending through the socket and movable into and out of a

hemispherical cavity formed by the socket for receiving the tow ball.
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7. The tow hitch according to any one of the preceding claims wherein the
catch member is pivotally mounted on the handle in cooperative relationship with a

spring member arranged to urge the catch member into the holding position.

8. The tow hitch according to any one of the preceding claims wherein the
socket is located in a forward end of the housing and the lock is located at the

forward end between the socket and the handle.

9. The tow hitch according to any one claims 1 to 7, wherein the lock is

located on a side of the housing.

10. The tow hitch according to any one of the preceding claims, wherein the
lock is operated by a key.
11. The tow hitch according to any one of the preceding claims, wherein the

lock comprises a slidable core that projects into and engages in an aperture of the
locking element, when the lock is locked, and disengages from the aperture when the

lock is unlocked.

12. The tow hitch according to claim 11, wherein the slidable core slides

substantially at a right angle to the rod member.

13. A tow ball assembly for mounting on a tow bar, the tow bar including an
aperture, the tow ball assembly comprising:
a ball member comprising:
a tow ball;
a threaded shaft to pass through the aperture in the tow bar to
mount the tow ball; and
at least one hole in the threaded shaft; and
a nut member comprising:
an internally threaded aperture, such that the nut member can be
tightened on the threaded shaft of the ball member to mount the assembly;

and
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13
a lock having a slidable member that is movable between an
unlocked position permitting the nut to be threaded onto the threaded shaft,

and a locked position where the slidable member projects into the at least

one hole in the threaded shaft to prevent unthreading of the nut member.

14. The tow ball assembly according to claim 13, wherein the lock is operated
by a key.
15. The tow ball assembly according to claim 13, wherein the slidable member

slides substantially at a right angle to the threaded shaft.
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This International Application does not comply with the requirements of unity of invention because it does not relate to one
invention or to a group of inventions so linked as to form a single general inventive concept.

This Authority has found that there are different inventions based on the following features that separate the claims into distinct
groups:

e Claims 1-12 are directed to a tow hitch. The feature of the hitch such as the hemispherical socket, the locking element,
handle having a slidable rod, the movable catch member and the lock is specific to this group of claims.

e Claims 13-15 are directed to a tow ball assembly. The feature of the assembly such as the ball member, shaft passing
through an aperture in the tow bar, nut member and the lock is specific to this group of claims.

PCT Rule 13.2, first sentence, states that unity of invention is only fulfilled when there is a technical relationship among the
claimed inventions involving one or more of the same or corresponding special technical features. PCT Rule 13.2, second sentence,
defines a special technical feature as a feature which makes a contribution over the prior art.

When there is no special technical feature common to all the claimed inventions there is no unity of invention.

In the above groups of claims, the identified features may have the potential to make a contribution over the prior art but are not
common to all the claimed inventions and therefore cannot provide the required technical relationship. Therefore there is no special
technical feature common to all the claimed inventions and the requirements for unity of invention are consequently not satistied a
priori.
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