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TOWING ASSEMBLY WITH AUTOMATIC LOCK

BACKGROUND OF THE INVENTION

Field of the Invention.

[0001] The present invention generally relates to an assembly for towing. More
specifically, the present invention relates to a towing bar assembly for towing vehicles.
In particular, the present invention relates to a towing bar assembly that may convert
from an articulating assembly for more easily extracting a vehicle from an inaccessible
location to a rigid assembly for more safely towing a vehicle on a road, an automatic
locking mechanism for locking the towing bar assembly In a closed or storage or
unarticulated position and/or iIn an open or operating or articulated position, and a
mechanism for articulating the towing bar assembly. By having an assembly that may
convert from one that articulates to one that i1s rigid, and that may be automatically
locked In the desired position, and that may be automatically operated, safer storage,

use, and towing can be achieved with heretofore unrealized results.

Description of the Related Art.

[0002] Assemblies for towing vehicles require many, often competing functions. As
IN many designs, In order to maximize the functionality of one operation there Is often a
concomitant reduction in the functionality of another operation. For example, in order to
extract vehicles from an inaccessible location, such as a ditch, it Is preferable to have a
supple and flexible assembly to reach the ditched vehicle. Such assemblies are often
woven fabric, multi-strand cable, or other substantially tensile structures. However,
after extraction, when towing the vehicle on a road, it Is preferable to have a rigid
assembly to more securely affix the towed vehicle to the towing vehicle. Such
assemblies are often of rigid triangular shape. However, such rigid assemblies,

although safer for towing on the road, are of far less use In the extraction process.
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There Is therefore a great need In the art for a towing assembly that can both reach

difficult locations and still safely tow the extracted vehicle.

[0003] Additionally, currently known towing assemblies either do not lock In place or
require manual locking in place. As a result, such towing assemblies either freely move
between a first position and a second position or must be locked In a desired position by
manual manipulation by a user or operator, both of which may not be highly desirable

under certain usage situations. An automated locking mechanism therefore can be

beneficial.

[0004] Further, currently known towing assemblies must be manually manipulated
from the closed or storage or unarticulated position to the open or operating or
articulated position, and back. As a result, such towing assemblies must be manually
manipulated between a first position and a second position, also which may not be

highly desirable under certain usage situations. An automated operating mechanism

therefore can be beneficial.

[0005] Accordingly, there 1s now provided with this invention an improved towing
assembly effectively overcoming the aforementioned difficulties and longstanding
problems Inherent In towing vehicles and In using and operating towing assemblies.
These problems have been solved In a simple, convenient, and highly effective way by
which to construct a towing assembly comprising an automated lock and/or an

automated operating mechanism.
BRIEF SUMMARY OF THE INVENTION

[0006] According to one aspect of the invention, the towing assembly comprises a
hitch and a pair of members pivotally attached to the hitch. Each member has a first

shaft, a second shaft, and a locking joint therebetween.

[0007] According to another aspect of the invention, the towing bar comprises a

lunette, a first shaft attached at one end to the lunette, a second shaft attached at one
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end to the lunette, a first elbow joint attached to the first shaft at another end, a second
elbow joint attached to the second shaft at another end, a third shaft attached at one
end to the first elbow joint, and a fourth shaft attached at one end to the second elbow

joint.

[0008] According to yet another aspect of the invention, the articulating towing
assembly comprises a hitch and a pair of members attached to the hitch. Each pair of
members has two shafts and a locking joint between each of the two shafts of each of
the pair of members. The pair of members locked for rigidly securing the orientation

thereof with respect to the hitch.

[0009] As will be appreciated by those persons skilled in the art, a major advantage
of the present Invention Is providing a towing assembly that can both reach difficult
locations and still safely tow the extracted vehicle, that Iin certain embodiments
comprises an automated locking mechanism, and that in certain other embodiments

comprises an automated operating mechanism.

[0010] According to one aspect of an automated locking mechanism embodiment of
the Invention, when the towing assembly Is articulated from the closed or storage
position to the open or operating position, certain components of the towing assembly
are then automatically locked In place preventing the towing assembly from moving or

collapsing back to the closed or storage position.

[0011] According to one aspect of an automated operating mechanism embodiment
of the Invention, the towing assembly i1s articulated from the closed or storage position
to the open or operating position using an automated system with which certain
components of the towing assembly are automatically moved or acted upon, whereby
the towing assembly Is articulated from the closed or storage position to the open or
operating position, from the open or operating position to the closed or storage position,
or both.
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[0012] Additional objects of the present invention will become apparent from the
following description. The method and apparatus of the present invention will be better
understood by reference to the following detailed discussion of preferred embodiments

and the attached figures which illustrate and exemplify such embodiments.
BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Specific embodiments of the present invention will be described with

reference to the following drawings, wherein:

[0014] FIG. 1A is a perspective view of a first embodiment of the towing assembly In

its extended position.

[0015] FIG. 1B is a perspective view of a first embodiment of the towing assembly In

a partially folded position.

[0016] FIG. 1C is a perspective view of a first embodiment of the towing assembly in

its fully folded position.

[0017] FIG. 2 is a perspective view of a first embodiment of the towing assembly in

its extended position attached to a bumper.

[0018] FIG. 3 is a perspective view of a first embodiment of the towing assembly in

its fully folded position attached to a bumper.

[0019] FIG. 4 is a perspective view of a first embodiment of the towing assembly

llustrating its range of motion.

[0020] FIG. 5 is a magnified cut-away view of the towing assembly of FIG. 1A
exposing the Interior of the shaft as it iIs detachably and pivotally coupled to the elbow

joint.
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[0021] FIG. 6 1s a magnified cut-away view of the towing assembly of FIG. 1A
exposing the Interior of the shaft as the shaft is detachably and pivotally coupled to the

elbow joint and In a first position.

[0022] FIG. 7 is a magnified cut-away view of the towing assembly of FIG. 1A
exposing the Interior of the shaft as the shaft is detachably and pivotally coupled to the

elbow joint and In a second position.

[0023] FIG. 8 i1s a magnified cut-away view of the towing assembly of FIG. 1A
exposing the Interior of the shaft as the shaft is detachably and pivotally coupled to the

elbow joint and In a third position.

[0024] FIG. 9A 1s a perspective view of a second embodiment of the towing

assembly In its extended position.

[0025] FIG. 9B i1s a perspective view of a second embodiment of the towing

assembly In its first intermediate position.

[0026] FIG. 9C is a perspective view of a second embodiment of the towing

assembly In its second intermediate position.

[0027] FIG. 9D is a perspective view of a second embodiment of the towing

assembly In its folded position.

[0028] FIG. 10A i1s a magnified sectional view of the towing assembly of FIG. 9A

exposing the interior of the shaft as the shaft i1s detachably and pivotally coupled to the

slotted joint.

[0029] FIG. 10B i1s a magnified sectional view of the towing assembly of FIG. 9A
exposing the interior of the shaft as the shaft i1s detachably and pivotally coupled to the

slotted joint.

[0030] FIG. 11A is a magnified view of the towing assembly of FIG. 9A depicting the
shaft detachably and pivotally coupled to the slotted joint and In the third position.
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[0031] FIG. 11B is a magnified cut-away view of the towing assembly of FIG. 9A
exposing the Interior of the shaft as the shaft is detachably and pivotally coupled to the

slotted joint and in the third position.

[0032] FIG. 11C is a magnified cut-away view of the towing assembly of FIG. 9A
exposing the Interior of the shaft as the shaft is detachably and pivotally coupled to the

slotted joint and In the second position.

[0033] FIG. 11D is a magnified cut-away view of the towing assembly of FIG. 1A
exposing the Interior of the shaft as the shaft is detachably and pivotally coupled to the

slotted joint and In the first position.

[0034] FIG. 12 1s a perspective view of a third embodiment of the towing assembly

magnified on the right slotted joint.

[0035] FIG. 13 is a sectional view of the carrier of the right slotted joint of FIG. 12

engaged with an automated rotating screw.

[0036] FIG. 14 is a magnified cut-away view of the towing assembly of FIG. 1A
exposing the interior of the shaft as it iIs detachably and pivotally coupled to the elbow

joint, and showing an additional or alternative manual locking pin.

[0037] FIG. 15 is a perspective view of a second embodiment of the towing
assembly of FIG. 9B In its first intermediate position, and showing the additional or

alternative manual locking pin of FIG. 14.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0038] The following preferred embodiments as exemplified by the drawings are
llustrative of the invention and are not intended to Iimit the invention as encompassed

by the claims of this application.

[0039] The assembly for towing 1, as illustrated generally in FIGS. 1-4, is for

extracting an immobilized vehicle and then towing it. The towing assembly 1 Is
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preferably made of steel, of either solid or hollow elements. The towing assembly
comprises a hitch 2, often referred in the iIndustry as a lunette. The hitch 2 is typically of
a toroidal shape for engagement with a pintle hook (not shown) attached to a towing
vehicle. The hitch may be of a variety of types for such engagement, as 1s well known
to those skilled In the art. Attached to the hitch 2 are two members 4a and 4b.
Members 4a and 4b are each pivotally attached to the hitch 2 by a pin 6a and 6b,
respectively. In one embodiment, the pin pivotally attaching the members to the hitch Is
a threaded bolt having a nut to secure it. In other embodiments, the pin may be a cotter
pin or a bolt threaded Into the hitch itself. In still other embodiments, a spring loaded
detent mechanism may be used. Multiple types of attachments may be used to pivotally

attach the members to the hitch, as is well known to those skilled in the art.

[0040] The two members 4a and 4b are preferably symmetrical with each other and
accordingly member 4a has two shafts 8a and 10a with a joint 12a therebetween and
member 4b has two shafts 8b and 10b with a joint 12b therebetween. It i1s the shafts 8a
and 8b of members 4a and 4b, respectively that are pivotally attached to the hitch 2.
The orientation of the attachment of the members to the hitch may be fixed In place by a
locking mechanism 14a and 14b, respectively. In one embodiment, the locking
mechanism fixing the orientation of the members to the hitch 1s a threaded bolt having a
nut to secure it. In other embodiments, the locking mechanism may be a cotter pin or a
bolt threaded Into the hitch itself. In still other embodiments, a spring loaded detent
mechanism may be used. In still other embodiments, the locking mechanism and the
joint upon which 1t acts may be configured for a specialized automatic/automated
locking mechanism. In still other embodiments, an automated mechanism can interact
with the members 4a and 4b, and more specifically with the shafts 8a and 10a and 8b
and 10b (see FIGS. 9A-9D, 12, and 13), for operating the towing assembly. Multiple
types of locking mechanisms, automated locking mechanisms, and automated
operating mechanisms may be used to lock the orientation of the members to the hitch
and to manipulate components of the towing assembly 1, as 1s well known to those

skilled in the art.
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[0041] Each of the two shafts 8a, 10a, 8b, 10b of each of the members 4a, 4b are
attached to one another by the joint 12a and 12b. Typically referred to as an elbow joint
by those skilled In the art, the joints 12a and 12b may also be used to lock the
orientation of each of the respective shafts 8a and 10a, 8b and 10b In an aligned
position. In one embodiment, the locking joints 12a and 12b fixing the orientation of the
shafts 8a, 10a, 8b, 10b to each other each have pins 16a and 18a, and 16b and 18b. In
other embodiments, the pins 16a, 16b, 18a, 18b may be threaded bolts each having a
nut to secure it. In yet other embodiments, the locking mechanism may be a cotter pin
or a bolt threaded into the joint itself. In still other embodiments, a spring loaded detent
mechanism may be used. Multiple types of locking mechanisms may be used to lock
the orientation of the shafts 8a, 10a, 8b, 10b with each other, as is well known to those

skilled in the art.

[0042] The aligned position, specifically shown in FIG. 1A, allows the towing
assembly 1 to form a substantially equilateral triangle when the towing assembly 1 I1s In
ts extended position. Typically, this aligned position may be achieved when tensile
force Is substantially equally applied to each pair of shafts 8a, 10a, 8b, 10b of each pair

of members 4a, 4b.

[0043] When each of the pins 14a and 14b, 16a and 16b, and 18a and 18b, are
disengaged from their respective joints, the towing assembly 1 may articulate from its
extended aligned position through an intermediate position illustrated in FIG. 1B, to a
folded position illustrated in FIG. 1C. When the towing assembly 1 is in the fully folded
position illustrated in FIG. 1C, each shaft 8a, 10a, 8b, 10b of each member 4a, 4b is

substantially parallel to each other.

[0044] Attached to the end of shafts 10a and 10b are attaching mechanisms 20a and
200 for attachment to a vehicle to be towed. Many types of such mechanisms may be
used, for example, shackles, eye bolts, or universal joints as shown in FIG. 2, as is well

known to those skilled in the art.
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[0045] FIG. 2 depicts the towing assembly 1 attached to a bumper 22 of a vehicle to
be towed. As shown, the bumper 22 has two attaching devices 24a and 24b for mating
with the attaching mechanisms 20a and 20b, respectively. Until the locking pins 14a
and 14b, 16a and 16b, and 18a and 18b are In engagement with their respective joints

12a, 12b, the towing assembly 1 may articulate for ease of attachment to an otherwise

Inaccessible vehicle.

[0046] FIG. 3 also depicts the towing assembly 1 attached to a bumper 22 of a
vehicle, although In its substantially folded position. In this embodiment, the bumper 22
of the vehicle to which the towing assembly 1 Is attached Is the towing vehicle.
Accordingly, when not In use, It Is preferable to have it In its folded position. In this

embodiment, it I1s the hitch 2 that Is used to attach to the vehicle to be towed.

[0047] In FIG. 4, the space defined by dotted line 26 illustrates the range of motion of
the towing assembly 1. Thus, although made of rigid components, the towing assembly
1 can articulate through a wide range of motion. This allows attachment to a vehicle
when It 1s In a difficult position for access. When, for example, the ditched vehicle has
been extracted from its iImmobilized position, the towing assembly 1 can be moved from
its articulated position (FIG. 1B) to its fully extended position (FIG. 1A). Having moved
into its fully extended, substantially equilateral triangular configuration (FIG. 1A), all of
the shafts 8a, 10a, 8b, 10b can be locked Into their respective locking joints 12a, 12b so

that the towed vehicle can be more safely towed along a thoroughfare.

[0048] FIG. 5 depicts a second embodiment of the locking mechanism 16a, 16b,
18a, 18b, and a second embodiment of the elbow joint 12a, 12b of assembly for towing
1. These embodiments of the locking mechanism 16a, 16b, 18a, 18b and the elbow
joint 12a, 12b are configured for automatic locking (I.e., engagement with the elbow joint
12a, 12b) whenever the corresponding and associated shafts of the member 4a, 4b are
aligned and parallel relative one another (as is best seen in FIG. 1A and FIG. 8). This

results In the corresponding and associated shafts of the member 4a, 4b being held
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fixed In their relative parallel alignment unless the locking mechanism 16a, 16b, 18a,

18b 1s directly and/or remotely disengaged (described In greater detail herein).

[0049] More specifically, FIG. 5 depicts a magnified cut-away view of the interior of
shaft 8a of member 4a with a clevis termination 30 as it Is detachably and pivotally
coupled to the elbow joint 12a by a pin 32. In one embodiment, the pin 32 Is a threaded
bolt having a nut/cap to secure it (as is depicted in FIG. 5). In other embodiments, the
pin 32 may be a cotter pin or a bolt threaded Into the joint itself. In still other
embodiments, a spring loaded detent mechanism may be involved with the pin 32. In
still other embodiments, the pin 32 may be a clevis pin having a clevis tang. Multiple
types of the pin 32 may be used to detachably and pivotally couple the shaft 8a to the

elbow joint 123, as I1s well known to those skilled In the art.

[0050] The embodiment of the locking mechanism 16a shown in FIG. 5 is engaged
with the elbow joint 12a via a socket 34. The socket 34 Is configured to receive and
securely hold at least a portion of the locking mechanism 16a such that, when the
locking mechanism 16a Is engaged, the shaft 8a is held fixed In its alignment relative to
the elbow joint 12a. Although FIG. 5 depicts the socket 34 as a single relatively shallow
cavity defined by the elbow joint 12a, one of ordinary skill in the art understands that the

socket 34 may Involve more complex geometric/mechanical configurations.

[0051] The locking mechanism 16a of FIG. 5 engages with the socket 34 of the
elbow joint 12a via a bolt 36 that automatically, and retractably, extends out of the clevis
termination 34 of the shaft 8a. More specifically, the automatic extension and
retractable extension functions of bolt 36 are facilitated by a barrel 38, which holds and
guides the bolt 36 as It extends or retracts, and a spring mechanism 40, which forces
the bolt 36 to its fully extended position when the bolt 36 aligns with the socket 34.
More specifically, the spring mechanism 40 is compressed during retraction of the bolt
36 Into the barrel 38, and the spring mechanism 40 I1s uncompressed during the
extension of the bolt 34 into the socket 34. Although FIG. 5 depicts the bolt 36 as a

single cylindrical extension with a rounded tip, one of ordinary skill In the art
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understands that the bolt 36 may Involve more complex geometric/mechanical
configurations (described In greater detall herein). If this Is the case, then the socket 34

complements the bolt 36 such that the socket 34 remains mechanically operable.

[0052] At the junction between the clevis termination 30 and the shaft 8a Is an
aperture 42. The barrel 38 accesses the aperture 42 such that the bolt 36 extends
across the aperture 42, preferably relative to the length of the aperture 42, for reception
INnto the socket 34. A handle 44 |s attached to the bolt 36, and the handle 44 projects
perpendicularly from the bolt 34 through the aperture 42, such that at least a portion of
the handle 44 extends out of the aperture 42 and Is accessible from outside of the joint
12a, whereby a user can manipulate the handle 44 and thus the bolt 34. The aperture
42 defines a sufficient space to allow the handle 44 to be moved backwards towards the
shaft 8a such that the bolt 36 may be disengaged from the socket 34, and forced
deeper Into the barrel 38, thus compressing the spring mechanism 40. As disengaging
the bolt 36 from the socket 34 requires retraction of the bolt 36 into the barrel 38, the
locking mechanism 16a Is configured to automatically reengage with the socket 34,
such as, for example, via the decompressing spring mechanism 40, whenever the shaft
8a I1s appropriately aligned with the elbow joint 12a and the handle 44 is not recelving a
disengaging force. In other words, the spring mechanism 40 forces the bolt 36 into the
socket 34 when the bolt 36 aligns with the socket 34.

[0053] Although FIG. 5 depicts the aperture 42 as generally oval in shape, and
proximate to the junction between the clevis termination 30 and the shaft 8a, one of
ordinary skill in the art understands that aperture 42 and/or the handle 44 may involve
more complex geometric/mechanical configurations. Moreover, the aperture 42 may be
positioned on the shaft 8a, accordingly, based on the specific configuration/complexity

of the locking mechanism 16a being employed.

[0054] As shown in FIG. 6, a guide groove 46 can define an elongated recess along
the surface of the elbow joint 12a at the junction between the locking mechanism 16a

and the elbow joint 12a. More specifically, the guide groove 46 can define an elongated
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rounded/concave recess complementary of the rounded tip of the bolt 36. The guide
groove 46 tapers towards the socket 34 such that a bolt 36 pushing against the guide
groove 46 during articulation I1s guided into and would eventually access the socket 34,
allowing the spring mechanism 40 to decompress, and fully extend towards a maximum

length, so as to force bolt 36 Iinto socket 34.

[0088] Therefore, when the locking mechanism 16a iIs disengaged from the socket
34, and the shaft 8a Is articulating upon the elbow joint 12a, the guide groove 46 Is
configured to channel the bolt 36 towards and away from the socket 34. Furthermore,
the guide groove 46 Is configured to minimize the resistance to articulation (e.g., friction)
of the shaft 8a upon the elbow joint 12a. Additionally, the guide groove 46 is configured
to faclilitate the automatic locking function of the locking mechanism 16a when the shaft
8a Is appropriately aligned with the elbow joint 12a, whereby the action of the
decompressing spring mechanism 40 on the bolt 36 can assist in aligning the shaft 8a

with the elbow joint 12a such that the bolt 36 can access the socket 34 (as Is described

In greater detail herein).

[0056] Although FIG. 6 depicts the guide groove 46 as an elongated
rounded/concave recess complementary of the rounded tip of the bolt 36, one of
ordinary skill in the art understands that the guide groove 46 may involve more complex
geometric/mechanical configurations compatible with any other complex components of
the towing assembly 1, e.g., multiple bolts 36, elaborate and complex
automatic/automated locking mechanisms 16a, differently shaped elbow joints 12a,

differently terminated shafts 8a.

[0057] FIGS. 6-8 depict an embodiment of the articulation range available to the
towing assembly 1 of FIG. 1A. More specifically, the shaft 8A detachably and pivotally
coupled to the elbow joint 12a 1s shown transitioning from the disengaged position of
FIG. 6 through the disengaged position of FIG. 7 to the engaged position of FIG. 8.
Moreover, FIGS. 6-8 present cut-away views of the junction between the shaft 8a and

the elbow joint 12a as the locking mechanism 16a transitions through the positions.
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[0058] In the position of FIG. 6 (a first position), the locking mechanism 16a is
disengaged from the socket 38. The shaft 8a is articulating upon the elbow joint 12a In
a clockwise direction. The bolt 36 1s being channeled by the guide groove 46 towards
the socket 34. Because the guide groove 46 tapers towards the socket 34, the bolt 36
IS pushing against the guide groove 46 as it begins to round the edge towards the
socket 34. The bolt 36 Is being maintained within the barrel 38, which compresses the

spring mechanism 40.

[0059] In the position of FIG. 7 (a second position), the locking mechanism 16a is
still disengaged from the socket 38; however, the shaft 8a I1s near appropriate alignment
with the elbow joint 12a for the locking mechanism 16a to automatically engage with the
socket 34. The shaft 8a i1s still articulating upon the elbow joint 12a In a clockwise
direction. The bolt 36 1s still being channeled by the guide groove 46 towards the
socket 34. The bolt 36 still 1Is pushing against the guide groove 46 as it begins to round
towards the socket 34. The bolt 36 Is still being maintained within the barrel 38, which

compresses the spring mechanism 40.

[0060] In the position of FIG. 8 (a third position), the locking mechanism 16a is
engaged with the socket 34 because the shaft 8a i1s appropriately aligned with socket 34
IN the elbow joint 12a. The appropriate alignment has allowed the compressed spring
mechanism 40 to decompress, which fully extended the bolt 36 to its maximum position
out of the barrel 38 and into the socket 34. Therefore, the locking mechanism 16a has

automatically engaged with the socket 34.

[0061] The user can manipulate the handle 44 to disengage the bolt 36 from the
socket 34 when releasing the locked towing assembly 1. For example, when the towing
assembly 1 i1s In the articulated and locked position, with the shafts 8a and 10a, 8b and
10b aligned and bolt 36 extending into socket 34, spring mechanism maintains the bolt
36 within the socket 34. To unlock the towing assembly 1, the user can pull on the
handle 44 In the direction that withdraws the bolt 36 from the socket 34, thus moving the
bolt 36 out of the socket 36 and further into the barrel 83, thus compressing the spring
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mechanism 40. This disengages the bolt 36 form the socket 34 and unlocks the shafts

8a, 8b, 10a, 10b from the elbow joint 12a, 12b, thereby allowing the towing assembly to

de-articulate.

[0062] A locking mechanism comprising socket 34, bolt 36, barrel 38, spring
mechanism 40, aperture 42, handle 44, and guide groove 46 can be Incorporated In
each part of the towing assembly 1, such as between each of shafts 8 and elbow joints
12, and between each of shafts 10 and elbow joints 12, whereby each of the shafts 8,
10 can be automatically locked to the elbow joints 12. Additionally, locking mechanisms
also can be incorporated between each of shafts 8 and hitch 2 whereby each of shafts 8
can be automatically locked to the hitch 2, and between each of shafts 10 and attaching

mechanism 22 or attaching devices 24 each of shafts 10 can be automatically locked to

the and attaching mechanism 22 or attaching devices 24.

[0063] FIGS. 9A-9D lllustrate another embodiment of the towing assembly 1 that is
configured for automated operation. In this embodiment, the towing assembly 1 Is
capable of automatically moving from the fully extended position of FIG. 9A through the
first intermediate position of FIG. 9B and the second intermediate position of FIG. 9C to

the fully folded position of FIG. 9D (described in greater detail herein), and back.

[0064] First, the towing assembly 1 comprises a toroidal lunette 2. Attached to the
lunette 2 are two embodiments of members 4a and 4b. The toroidal lunette and the
members can be differently structured and configured than the embodiments of FIGS.
1-8. The members 4a and 4b are each detachably and pivotally coupled to the lunette 2
via attachment extensions 3a and 3b, respectively. Members 4a and 4b pivot, at least

IN part, upon the attachment extensions 3a and 3b of the lunette 2 via clevis pins 3a and

3b, respectively.

[0068] The attachment extensions 6a and/or 6b, and the corresponding shaft 8a
and/or 8b, are configured for similar automatic locking as that described for FIGS. 5-8.

More specifically, the attachment extensions 6a and/or 6b may have similar structural

features and configurations to the elbow joint 12a of FIGS. 5-8, and the shaft 8a and/or
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8b may have similar structural features and configurations to the shaft 8a of FIGS. 5-8.
However, the attachment extension 6a, 6b of FIGS. 9A-9D can define one or more
sockets 34, such as an outer socket, a middle socket, and an inner socket (not
iIndividually depicted In the figures) aligned such that the shaft 8a, 8b may be held fixed
IN three different alignments relative to the slotted joint 12a, 12b (described In greater
detail herein). Various other types of attachment structures and configurations known to
one having ordinary skKill in the art may be used to pivotally attach the members to the

lunette at different alignments.

[0066] In this embodiment, member 4a has one shaft 8a detachably and pivotably
coupled to a slotted joint 12a, and member 4b has one shaft 8b detachably and
pivotably coupled to a slotted joint 12b. The orientation of the attachment of the shafts
8a and 8b and the lunette 2 are fixed In place by automated locking mechanisms 14a
and 14b, respectively. Similarly, the orientation of the attachment of the shafts 8a and
8b and the slotted joints 12a and 12b are fixed In place by automated locking

mechanisms 16a and 16b, respectively (best seen in FIGS. 10A-11D).

[0067] The slotted joints 12a and 12b can be configured for a different type of
articulation than that described for the elbow joint 12a of FIGS. 1-8. For example, the
slotted joints 12a I1s structured, on one end, like a human forearm. The open elongated
slot 60a defined by the slotted joint 12a Is configured to receive the clevis pin 32a as it
traverses the clevis termination 30a of the shaft 8a such that the clevis pin 6a may run

pback and forth In the open slot 6.

[0068] In one embodiment, the slotted joint 12a comprises a carrier 62a (best seen
N FIGS. 11B-11D) configured to facilitate the reception and movement of the clevis pin
32a of the shaft 8a within/along the slot 60a of the slotted joint 12a. The carrier 62a
may define an aperture through which the clevis pin 32a traverses. Furthermore, the
carrier 62a may move along a track/path (not depicted) within the confines of the slot

60a. This facilitates the retention of the carrier 62a within the slot 60a. One having
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ordinary skill in the art understands that the carrier 62a may take various shapes and

structures and is not limited by what is depicted in FIGS. 11B-11D.

[0069] In another embodiment, the slotted joint 12a comprises hydraulic and/or
electric automation subcomponent(s) (e.g., hydraulics, pneumatics, electromotives,
Bowden cable mechanisms, mechanical motors/gears/rotating screws/pulleys) that are
controllable by a remote user. For example, in the particular embodiment of FIGS. 9A-
9D, the slotted joint 12a comprises an automated telescoping rod system 64a. The rod
system Is configured to extend and push the clevis pin 32a of the shaft 8a away from
the bumper attaching mechanism 20a, and retract and pull the clevis pin 32a towards

the bumper attaching mechanism 20a.

[0070] In another example, best seen in FIGS. 12-13, the slotted joint 12a comprises
an automated rotating screw 66a extending along the length of the slot 60a. The carrier
62a and the clevis pin 32a (not depicted in FIG. 13) are configured to detachably couple
to the automated rotating screw 66a such that a rotation of the screw pushes or retracts
the carrier 62a, and any attached clevis pins, within/along the slot 60a. More
specifically, the carrier 62a 1s hollow and defines a threaded aperture 68a through which

the automated rotating screw 66a traverses.

[0071] FIGS. 9A-9D depict the towing assembly 1 as collapsing from the fully
extended position of FIG. 9A through the first intermediate position of FIG. 9B and the
second intermediate position of FIG. 9C to the fully folded position of FIG. 9D. In
certain embodiments, the automation is capable of expanding the towing assembly 1 as

well.

[0072] In the fully extended position of FIG. 9A, the automated locking mechanisms
14a and 14b of the shafts 8a and 8b are In a first alignment position, 1.e., the shafts 8a
and 8b are aligned with the inner socket of the extensions 6a and 6b of the lunette 2.
The automated locking mechanisms 14a and 14b are disengaged from the Inner
sockets. The locking mechanisms 16a and 16b are also disengaged from the socket of

the slotted joints 12a and 12b. The automated telescoping rod systems 64a and 64b of
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the shafts 8a and 8b are extended and capable of retracting. A simultaneous retraction
of the rod systems 64a and 64b would cause the alignment of the shafts 8a and 8b,
relative to the lunette 2, to shift from the first alignment position to the second alignment
position (depicted in FIG. 9B). One having ordinary skill in the art understands that this
shift happens because the shafts 8a and 8b swing outwards as the clevis pins 32a and
32b retract within/along the slots 60a and 60b of the slotted joints 12a and 12b.

[0073] |In the first intermediate position of FIG. 9B, the automated locking
mechanisms 14a, 14b of the shafts 8a, 8b are In the second alignment position, 1.e., the
shafts 8a, 8b can be aligned with the middle socket of the lunette 2. The automated
locking mechanisms 14a, 14b can be engaged with the middle socket. The locking
mechanisms 16a, 16b remain disengaged from the socket of the slotted joints 12a, 12b.
The automated telescoping rod systems ©64a, 64b of the shafts 8a, 8b are capable of
continuing to retract. A simultaneous retraction of the rod systems ©64a, 64b would
cause the clevis pins 32a, 32b and, therefore, the lunette 2, to be pulled towards the

bumper attaching mechanisms 20a, 200b.

[0074] This collapsing of the towing assembly 1 occurs because the alignment of the
shafts 8a, 8b (relative to the lunette 2) are fixed, which prevents the shafts 8a, 8b from
swinging outwards relative to the lunette 2. This forces the slotted joints 12a, 12b to
swing outwards, Instead, as the clevis pins 32a, 32b retract within/along the slotted
joints 12a, 12b. Moreover, this collapsing stops once the slotted joints 12a, 12b have
swung fully outwards (1.e., nearly parallel with the bumper 22), and the clevis pins 32a,

32b have fully retracted within/along the slots 60a, 60b.

[0075] |In the second Intermediate position of FIG. 9C, the automated locking
mechanisms 14a, 14b can remain In the second alignment position. The locking
mechanisms 16a, 16b remain disengaged from the sockets of the slotted joints 123,
12b. The collapsing has stopped because the slotted joints 12a, 12b have swung fully
outwards (nearly parallel with the bumper 22), and because the clevis pins 32a, 32b

have fully retracted within/along the slots 60a, 60b.
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[0076] In the second intermediate position of FIG. 9C, the automated locking
mechanisms 14a, 14b are also disengaged from the Iinner socket of the lunette 2. The
automated telescoping rod systems 64a, 64b of the shafts 8a, 8b are retracted and
capable of extending. A simultaneous extension of the shafts 8a, 8b would cause the
alignment of the shafts 8a, 8b, relative to the lunette 2, to shift from the second
alignment position to the third alignment position (depicted in FIG. 9D). This would also
cause the lunette 2 to displace slightly further towards the bumper 22, which ultimately

places the towing assembly 1 in the fully folded position (best depicted in FIG. 9D).

[0077] The shift of the shafts 8a, 8b, and the further retraction of the lunette 2, occur
pbecause the clevis pins 32a, 32b are pushed away from the bumper attaching
mechanisms 20a, 20b within/along the slotted joints 12a, 12b. This causes the shafts
8a, 8b to swing outwards; eventually, positioning the automated locking mechanisms
14a and 14b In the third alignment position wherein, for example, the shafts 8a, 8b are

aligned with the outer socket of the extensions 6a, 6b of the lunette 2.

[0078] In the fully fold position of FIG. 9D, the automated locking mechanisms 14a,
14b of the shafts 8a, 8b are In the third alignment position. The automated locking
mechanisms 14a, 14b of the shafts 8a, 8b are engaged with the outer sockets of the
lunette 2. The locking mechanisms 16a, 16b are also disengaged from the sockets of
the slotted joints 12a, 12b. The automated telescoping rod systems 64a, 64b of the
shafts 8a, 8b are extended and capable of retracting or extending. The slotted joints

12a, 12b are swung fully outwards and nearly parallel with the bumper 22.

[0079] FIG. 10A-10B depict a sectional view of the interior of shaft 8a of member 4a
with a clevis termination 30 as It I1s detachably and pivotally coupled to the slotted joint
12a (only partially shown). In FIG. 10A, the bolt 36 of the automated locking
mechanism 16a is disengaged from the socket 34 of the slotted joint 12a. In FIG. 10B,
the bolt 36 of the automated locking mechanism 16a I1s engaged with the socket 34 of
the slotted joint 12a. At the junction between the clevis termination 30 and the shaft 8a

IS an aperture 42. A handle 44 projects perpendicularly out from the bolt 36 through the
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length of the aperture 42, and at least a portion of the handle 44 extends out of the
aperture 42. The automated locking mechanism 16a is configured to automatically, and
retractably, extend out of the clevis termination 34 of the shaft 8a, as described for
FIGS. 1-8. More specifically, the automatic extension and retractable extension
functions of bolt 36 are facilitated by a barrel 38, which holds and guides the bolt 36 as
it extends or retracts, and a spring mechanism 40, which forces the bolt 36 to its fully
extended position whenever the spring mechanism 40 I1s compressed during retraction
of the bolt 36 Into the barrel 38.

[0080] Furthermore, the automated locking mechanism 16a Is also configured for
direct and/or remote engagement/disengagement via an automation mechanism 48.
For the particular embodiment of FIGS. 9A-11D, the automation mechanism 48
comprises a first component 50, a second component 52, a sliding block 54, and a
hose/cord/cable bundle 54. The first component 50 and the second component 52 are
held In the Internal space defined by the shaft 8a. The sliding block 54, at least In part,
helps maintain the relative alignment and orientation of the first component 50 and the
second component 52. The sliding block 54 also allows portions of one component to
displace relative to the other component without disturbing the original position of the

other component (described in more detall herein).

[0081] In one embodiment, the Iinternal space defined by the shaft 8a can be a
hollow cavity In which the automation mechanism 48 sits. In another embodiment, the
iInternal space defines a hollow cavity configured and structured to receive a housing
(not depicted) holding the automation mechanism 48. A person having ordinary skill In
the art understands that there are numerous other configurations and structures for the

automation mechanism 48 that are suitable for the present invention.

[0082] Returning to FIGS. 10A-10B, the barrel 38 of the shaft 8a accesses the
aperture 42 such that the bolt 36 may extend across the aperture 42 for reception Iinto
the socket 34 of the slotted joint 12a. The first component 50 of the automation

mechanism 48 1s configured to push/retract the bolt 36 across the aperture 42, that Is, to
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slide the bolt 36 forwards without disturbing the relative position of the second
component 52 of the automation mechanism 48, other than the spring mechanism 40

which would decompress.

[0083] The sliding block 54 of the automation mechanism 48 Is configured to move
laterally whenever the bolt 36 of the shaft 8a moves. For example, If the bolt 36
recedes Into the barrel 38, then the sliding block 54 recedes with It compressing the
spring mechanism 40 behind the sliding block 54. If the bolt 36, however, extends out
of the barrel 38, then the sliding block 54 moves forward allowing the spring mechanism

40 to decompress.

[0084] Finally, the second component 52 of the automation mechanism 48
comprises an extension 58 holding the spring mechanism 40 behind the sliding block
54. The extension 58 traverses, via a mechanical restriction opening, the sliding block
o4. The second component 52 Is configured to push/retract the extension 58 through
the sliding block 54. FIGS. 10A and 10B illustrate the extension 38 In its fully extended
position. Because the sliding block 54 of the automation mechanism 48 allows the
second component 52 to displace laterally relative to the first component 50 without
disturbing the position of the first component 50, the second component 52 varies the
compression of the spring mechanism 40 and, therefore, the spring force acting on the
pbolt 36. In one embodiment, the second component 52 leverages the spring
mechanism 40, as would be understood by one having ordinary skKill in the art, such that
the second component 52 senses the amount of force acting on the bolt 36 as It

articulates about the slotted joint 12a.

[0085] The first component 50 and/or the second component 52 of the automation
mechanism 48 can be configured for hydraulic and/or electric automation controllable by
a remote user. For example, the automation mechanism 48 may have known
subcomponents configured for hydraulics, pneumatics, electromotives, Bowden cable
mechanisms, mechanical motors/gears/pulleys, solenoids, etc. Of course, the bundle

o6 may be of any type, variety or combination to provide the automation mechanism 48
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with the necessary electrical, fluid, and/or mechanical power to operate the automation

functions.

[0086] FIGS. 11A-D depict an embodiment of the articulation range available to the
towing assembly 1 of FIG. 9A. More specifically, the shaft 8a detachably and pivotally
coupled to the slotted joint 12a 1s shown transitioning from the position of FIGS. 11A
and 11B through the position of FIG. 11C to the position of FIG. 11D. Moreover, FIGS.
11B-11D present a magnified cut-away view of the junction between the shaft 8a and

the slotted joint 12a as the automated locking mechanism 16a transitions through the

positions.

[0087] The position of FIGS. 11A and 11B is analogous to the third position of FIG. 8
pbut for the automated engagement and disengagement of the locking mechanism 16a.
In the position of FIGS. 11A and 11B, the automated locking mechanism 16a is
engaged with the socket 38 because the shaft 8a I1s appropriately aligned with the
slotted joint 12a, and because the bolt 36 Is extended out of the barrel 38, across the
aperture 42, and Into the socket 34 by the first component 50 of the automation
mechanism 48. The extension 38 Is extended by the second component 52 through
sliding block 54. The sliding block 54 1s positioned along the extension 58 such that the

spring mechanism 40 Is decompressed.

[0088] The position of FIG. 11C Is analogous to the second position of FIG. 7 but for
the automated engagement and disengagement of the locking mechanism 16a. In the
position of FIG. 11C, the automated locking mechanism 16a is disengaged from the
socket 38. The first component 50 of the automation mechanism 48 has retracted the
bolt 36 backwards Iinto the barrel 38 causing the sliding block 54 to slide backwards
upon the extension 58 of the second component 2. The spring mechanism 40 Is
compressed. The shaft 8a Is articulating upon the slotted joint 12a In a
counterclockwise direction. The bolt 36 Is being channeled by the guide groove 46

away from the socket 34.
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[0089] The position of FIG. 11D is analogous to the first position of FIG. 6 but for the
automated engagement and disengagement of the locking mechanism 16a. In the
position of FIG. 11D, the automated locking mechanism 16a is still disengaged from the
socket 38. The shaft 8a I1s still articulating upon the slotted joint 12a In a
counterclockwise direction. The first component 50 of the automation mechanism 48 Is
no longer actively retracting or extending the bolt 36 Iinto or out of the barrel 38. The
passive state of the first component 50 allows the spring mechanism 40 to decompress
by forcing the sliding block 54 forwards upon the extension 58 of the second component
2. Consequently, the sliding block 54 translates the force onto the first component 50
resulting In the bolt 36 being extended out of the barrel 38, across the aperture 42 and

up along the guide groove 46.

[0090] Thus, by using the automatic locking mechanisms depicted in FIGS. 10 and
11 and described In connection therewith along with the automatic operating
mechanisms shown In either of FIGS. 9A-9B (telescoping) or FIGS. 12 and 13 (screw)
and described therewith, or other extension mechanisms, an automatically articulating
and de-articulating towing assembly 1 Is described, which can be automatically locked

INn the articulated or other positions.

[0091] FIG. 14 i1s a magnified cut-away view of the towing assembly 1 of FIG. 1A
exposing the Interior of the shaft 8a as it I1s detachably and pivotally coupled to the
elbow joint 12a as shown In FIG. 5, and showing an additional or alternative manual
locking pin 200. Locking pin 200 can be Inserted through a first port 202 through the
upper section of clevis termination 30 and a second port 204 into or through elbow joint
12a. When locking pin 200 i1s placed within ports 202, 204, clevis termination 30 and
therefore shaft 8a will be locked In place relative to elbow joint 12a. A third port 206 can
be located into or through the lower section of clevis termination 30, whereby locking pin
200 can extend through elbow joint 12a into third port 206 for additional strength and/or

stablility in locking shaft 8a relative to elbow joint 12a.
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[0092] Each of the elbow joints 12 disclosed In this specification can be structured to
have additional ports 202, 204, and/or 206 to accommodate an additional or alternate
manual locking pin 200. In certain embodiments, each elbow joint 12 can have both an
automatic locking mechanism 16 and a manual locking pin 200, while In other certain
embodiments, not all eloow joints 12 can have both an automatic locking mechanism 16
and a manual locking pin 200. For example, elbow joint 12a can be structured to
accommodate a manual locking pin 200 while elbow joint 12b can be structured not to

accommodate a manual locking pin 200, and vice versa.

[0093] FIG. 15 1s a perspective view of a second embodiment of the towing
assembly 1 of FIG. 9B In its first intermediate position, and showing the additional or
alternative manual locking pin 200 of FIG. 14. This figure provides a view of the relative
location of first port 202 and second port 204 when the towing assembly 1 1s not In the

aligned and locked position.

[0094] Although the particular embodiments shown and described above will prove
to be useful In many applications In the towing art to which the present invention
pertains, further modifications of the present invention will occur to persons skilled in the
art. All such modifications are deemed to be within the scope and spirit of the present

iInvention as defined by the appended claims.
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CLAIMS
What is Claimed is:
1. A towing assembly, comprising:
a) a shaft detachably and pivotally coupled to a joint; and
b) an automatic locking mechanism configured to:

hold fixed a specific orientation and alignment of the shaft, relative to the joint,

whenever the automatic locking mechanism is engaged; and

automatically engage whenever the specific orientation and alignment of the

shaft and the joint, relative one another, is obtained,

wherein the joint comprises a socket and the automatic locking mechanism
comprises a bolt, the socket configured to receive the bolt when the

automatic locking mechanism is engaged.

2. The towing assembly of Claim 1, wherein the automatic locking mechanism is at

least partially situated at a junction between the shaft and the joint.

3. The towing assembly of Claim 1, wherein the automatic locking mechanism is at

least partially situated at a junction between the shaft and the joint, and at least
partially embedded within the shaft.

4. The towing assembly of Claim 1, wherein the automatic locking mechanism is at
least partially situated at a junction between the shaft and the joint, at least

partially embedded within the shaft, and at least partially received by the joint,
when engaged.

CA 2980572 2018-11-23
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5. The towing assembly of Claim 1, wherein the automatic locking mechanism is
additionally configured to receive an external force of sufficient magnitude to

disengage the automatic locking mechanism.

6. A towing assembly comprising:
a) a shaft detachably and pivotally coupled to a joint; and
b) an automatic locking mechanism configured to:

hold fixed a specific orientation and alignment of the shaft, relative to the joint,

whenever the automatic locking mechanism is engaged; and

automatically engage whenever the specific orientation and alignment of the

shaft and the joint, relative one another, is obtained,
wherein the joint comprises a surface feature configured to:

minimize a resistance to articulation of the shaft as the shaft pivots towards the

specific orientation and alignment, relative to the joint; and

facilitate the engagement of the automatic locking mechanism whenever the

shaft obtains the specific orientation and alignment, relative to the joint.

7. The towing assembly of Claim 6, wherein the surface feature of the joint is at

least partially situated at a junction between the automatic locking mechanism
and the joint.

8. A towing assembly, comprising:
a) a shaft detachably and pivotally coupled to a joint; and
b) an automatic locking mechanism situated, at least partially, at a junction

between the shaft and the joint, and, at least partially, embedded within

the shaft, the automatic locking mechanism configured to:
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hold fixed a specific orientation and alignment of the shaft, relative to the joint,

whenever the automatic locking mechanism is engaged; and

automatically engage whenever the specific orientation and alignment of the

shaft and the joint, relative one another, is obtained:;

wherein the joint comprises a socket and the automatic locking mechanism
comprises a bolt, the socket configured to receive the bolt when the

automatic locking mechanism is engaged, and

wherein, when engaged, the automatic locking mechanism is at least partially
received by the joint.

0. The towing assembly of Claim 8, wherein the joint comprises a surface feature at
least partially situated at the junction between the automatic locking mechanism

and the joint, the surface feature configured to:

minimize a resistance to articulation of the shaft as the shaft pivots towards the

specific orientation and alignment, relative to the joint; and

facilitate an engagement of the automatic locking mechanism whenever the

shaft obtains the specific orientation and alignment, relative to the joint.

10. 1 he towing assembly of Claim 8, wherein the automatic locking mechanism

comprises an externally accessible portion configured to receive an external
force of sufficient magnitude to disengage the automatic locking mechanism.

11. The towing assembly of Claim 10, wherein the externally accessible portion of
the automatic locking mechanism is further configured to mechanically translate

the external force whereby the bolt is retracted out of the socket.
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12. The towing assembly of Claim 11, wherein the shaft defines an aperture through
which the externally accessible portion of the automatic locking mechanism

extends.

13. A towing assembly, comprising:

a) a shaft detachably and pivotally coupled to a joint comprising a socket
and a guide groove, the guide groove configured to channel towards and
away from the socket; and

D) an automatic locking mechanism comprising a retractable bolt projecting
out towards the joint, the retractable bolt configured to engage with the

guide groove as the shatft pivots towards the socket, the automatic locking

mechanism configured to:

hold fixed a specific orientation and alignment of the shaft, relative to the joint,

whenever the automatic locking mechanism is engaged; and

automatically engage whenever the specific orientation and alignment of the

shaft and the joint, relative one another, is obtained:;

wherein, when the retractable bolt engages with the groove guide, the retractable

bolt retracts into the shaft and away from the joint; and

wherein, when engaged, the bolt of the automatic locking mechanism is at least

partially received by the socket.

14, The towing assembly of Claim 13, wherein the guide groove defines an
elongated concave recess and the retractable bolt defines a rounded tip

complementary of the elongated concave recess.

15.  The towing assembly of Claim 13, wherein the automatic locking mechanism
additionally comprises an externally accessible portion configured to receive an
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external force, and mechanically translate the external force, such that bolt

retracts into the shaft and away from the joint.

The towing assembly of Claim 15, wherein the shaft defines an aperture through
which the externally accessible portion of the automatic locking mechanism

extends.

The towing assembly of Claim 16, wherein the automatic locking mechanism
additionally comprises a barrel configured to hold and guide the bolt as it extends

and retracts.

The towing assembly of Claim 13, wherein the shaft is detachably and pivotally

coupled to the joint via a clevis termination.

The towing assembly of Claim 18, wherein the joint is an elbow joint.

CA 2980572 2018-11-23
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