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ABSTRACT

An articulated coupler permits vertical displacement of a towed vehicle relative to
a towing vehicle while preventing lateral or horizontal displacement of the towed vehicle
relative to the towing vehicle. Multiple linkage arms provide coupling for special
configuration towed vehicles such as short wheel-mounted lifts that experience torsional

forces due to the presence and absence of loads on the lift.
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ARTICULATED HITCH COUPLER

BACKGROUND
Technical Field

This invention relates generally to apparatus, systems, methods, techniques, etc.

for coupling a motor vehicle or other pulling vehicle to a wheeled trailer or other towed

cargo.

Description of Related Art

A variety of uses have arisen for pulling or towing a trailer or other “towed
vehicle” to accompany a motor vehicle or other “towing vehicle.” Hitching a towed vehicle
to a towing vehicle has been accomplished by a multiplicity of different structures and
techniques. In some settings it is desirable to limit the manner and range of linear and
rotational displacement permitted for a towed vehicle. Apparatus, systems, methods,
techniques, etc. that provide improved coupling of a towed vehicle to a towing vehicle while
limiting relative movement of the two vehicles to only vertical displacement would represent

a significant advancement 1n the art.

SUMMARY

The present invention is readily understood by the following detailed description
in conjunction with the accompanying drawings. Embodiments of an articulated, self-
adjusting coupler include a rotational linkage using two or more (and in some embodiments
four) linkage arms that permit vertical rotational displacement of a towed vehicle relative to a
towing vehicle, but otherwise prevent undesirable movement and/or stresses during use of

the towed vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be readily understood by the following detailed
description in conjunction with the accompanying drawings, wheretn like reference numerals

designate like structural elements.
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Figure 1 is a perspective view of a motor vehicle towing vehicle and a trailer
towed vehicle coupled together using an articulated coupler according to one or more
embodiments of the present invention.

Figures 2A-2D are side views of a motor vehicle towing vehicle and a trailer
towed vehicle coupled together using an articulated hitch coupler according to one or more
embodiments of the present invention.

Figure 3 is a perspective view of a trailer towed vehicle to which 1s mounted an
articulated hitch coupler according to one or more embodiments of the present invention.

Figure 4 is an end view of a trailer towed vehicle to which 1s mounted an
articulated hitch coupler according to one or more embodiments of the present invention.

Figure 5 is a side view of a trailer towed vehicle to which 1s mounted an
articulated hitch coupler according to one or more embodiments of the present invention.

Figure 6 is a bottom view of a trailer towed vehicle to which 1s mounted an
articulated hitch coupler according to one or more embodiments of the present invention.

Figure 7 is a side sectional view of a trailer towed vehicle to which 1s mounted an
articulated hitch coupler according to one or more embodiments of the present imnvention.

Figure 8 is a perspective view of an articulated coupler according to one or more
embodiments of the present invention.

Figure 9 is an exploded view of an articulated coupler according to one or more
embodiments of the present invention.

Figure 10 is a side view of an articulated coupler according to one or more

embodiments of the present invention.

Figure 11A is a top cross-sectional view of an articulated coupler using solid bars

as linkage arms according to one or more embodiments of the present invention, taken along

the line 11-11 of Figure 10.

Figure 11B is a partial top cross-sectional view of an articulated hitch coupler
using tubes as linkage arms according to one or more embodiments of the present invention,

taken along the line 11-11 of Figure 10.
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Figure 12A 1s a side view of an articulated hitch coupler according to one or more
embodiments of the present invention wherein the trailer channel is rotated upward relative
to the vehicle channel.

Figure 12B is a side view of an articulated hitch coupler according to one or more
embodiments of the present invention wherein the trailer channel 1s rotated downward
relative to the vehicle channel.

Figure 13A 1s a side view of an articulated hitch coupler according to one or more
embodiments of the present invention wherein the hitching weldment comprising a draw bar
and vehicle channel is in a first vertical orientation relative to the trailer channel.

Figure 13B is a side view of an articulated hitch coupler according to one or more
embodiments of the present invention wherein the hitching weldment comprising a draw bar
and vehicle channel is in a second vertical orientation relative to the trailer channel and using
the same vehicle channel bushings as shown 1n Figure 13A.

Figure 13C is a side view of an articulated hitch coupler according to one or more
embodiments of the present invention wherein the hitching weldment comprising a draw bar
and vehicle channel is in the second vertical orientation relative to the trailer channel and
using different vehicle channel bushings as shown 1n Figure 13A.

Figure 14A 1is a side view of an articulated hitch coupler using torsion springs
according to one or more embodiments of the present invention.

Figure 14B is a side view of an articulated hitch coupler using extension springs

according to one or more embodiments of the present invention.
Figure 14C 1s a side view of an articulated hitch coupler using compression springs

according to one or more embodiments of the present invention.

DETAILED DESCRIPTION

The following detailed description of the invention, including the Figures, will refer
to one or more invention embodiments, but 1s not limited to such embodiments. Rather, the
detailed description is intended only to be illustrative. Those skilled in the art will readily

appreciate that the detailed description given with respect to the Figures 1s provided for
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explanatory purposes as the invention extends beyond such specific embodiments.
Embodiments of the invention provide apparatus, systems, methods, techniques, etc.
including and pertaining to (but not limited to) self-adjusting, articulated hitch coupling
systems for connecting a towed vehicle to a towing vehicle. Other structures and uses will be
apparent to those skilled in the art after considering the following disclosure and the Figures
provided herewith. Embodiments of the present invention will be shown and explained
primarily in connection with a coupler used to couple a motor vehicle to a trailer-based lit or
the like. Some embodiments can be used in connection with other towed vehicles and
towing vehicles.

The Figures illustrate one or more embodiments of a self-adjusting trailer coupler
that can be used for coupling a powered towing vehicle such as an automobile, SUV, etc. to a
wheeled towed vehicle such as a trailer or the like, though the present invention 1s not limited
to only these types of towing vehicles and towed vehicles. Embodiments of the selt-
adjusting coupler accommodate articulation in both vertical directions relative to the towing
vehicle (up and down, or + and —), that is vertical displacement of the towed vehicle up or
down relative to the towing vehicle. This allows the towed vehicle to remain in an
essentially identical “upright” orientation relative to the towed vehicle during vertical
transitions, such as those encountered when a motor vehicle or the like ascends or descends a
sloped driveway, ramp, etc. and/or when the towing vehicle and towed vehicle are on
different vertical levels. Some embodiments shown in the Figures and/or described herein
can accommodate shifts in the range of approximately 9 inches in each vertical displacement
direction (other embodiments can accommodate shifts of up to 11 inches), though other
ranges of motion can be realized with adjustments to the dimensions and other characteristics
of the components of the self-adjusting, articulated hitch coupler embodiments presented
herein.

Most trailer configurations provide for an extended platform or the like on which
cargo can be loaded. The trailer platform typically extends well back from the rear ot a

towing vehicle and provides adequate surface area for distribution of cargo or orientation of a

load so as to provide the center of gravity of the load or cargo over or nearly over the wheels
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or other supports. Thus even heavy loads do not exert inordinate torque forces on the
hitching apparatus or other components other than the wheels/supports. Moreover, because
the trailer platform tends to be relatively elongated, the trailer itself 1s not mounted too close
to the towing vehicle. Weight is normally distributed on a trailer with 70% of the load
situated between the towing vehicle and the towed vehicle’s wheels. In some articulated
hitch coupler embodiments herein, ~80% of the load (e.g., on a loaded lift platform) can sit
behind the towed vehicle wheels, especially when the towed vehicle wheels are swiveled
toward the towing vehicle and the lift platform is loaded. In this disclosure the terms
“rearward.” “behind,” “frontmost,” “ahead,” “forward” and the like are used relative to the
front and rear directions of a motor vehicle or other towing vehicle to which the articulated
hitch coupler and any towed vehicle are connected.

When a trailer or other towed vehicle i1s considerably shorter than the typical
trailer, centering of the load above the wheels/supports may not be possible. Moreover,
when the trailer platform is positioned rearward of the wheels/supports, the loaded platform
can in some cases exert a considerable torque force on the hitching apparatus, even for
modest loads of a few hundred pounds. The challenges posed by substantial torque from
such configurations can be exacerbated by the use of caster wheels or other swiveling
supports that can change the length of the lever-arm.

Some embodiments of the self-adjusting coupler disclosed and claimed herein
are shown in use with a trailer-mounted lift that has the above-noted characteristics —namely,
swiveling wheels that are positioned between the motor vehicle hitching apparatus and a
cargo platform that is completely rearward of the wheel-ground engagement axis. While
such examples help to illustrate advantages of the embodiments 1llustrated, the present
invention is not limited solely to trailers or other towed vehicles that have one or all of these
characteristics.

Figures 1 and 2A-2D show a motor vehicle 80 coupled to a personal mobility
vehicle lift 90 using a self-adjusting, articulated towing coupler 100 that 1s shown 1n more
detail in the Figures. In Figure 2C, the towed vehicle, lift 90, is relatively lower than the

towing motor vehicle 80, due to a difference in the vertical levels on which each sits. The
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angular relationship of motor vehicle 80 to lift 90 in Figure 2D achieves this same type

relative vertical displacement. Conversely, in Figure 2B, towed vehicle 90 i1s relatively
higher due to a different angular displacement.

In Figures 3-8, the motor vehicle 80 is not illustrated (the relative position of a
towing vehicle can be determined by the location of the draw bar 116)and more detail of the
coupler 100 and lift 90 is visible. Lift 90 is supported by a pair of swiveling wheels 91 (or
casters) and has a generally horizontal lift platform 92 that can be raised and lowered using a
powered mechanism 94. Swivel wheels 91 are shown in Figures 6 and 7 in their
rearwardmost swivel position; that is, extending away from coupler 100 and towing vehicle
80 as far as wheels 91 can rotate. Figures 5 and 6 show swivel wheels 91 1n various
positions with the wheels pivoting as indicated by arrows 93. In Figure 5 both wheels 91 are
shown in phantom as being pivoted to their frontmost position, where the contact point of
each wheel 91 with the ground is essentially ahead of the platform 92 and is generally
beneath the power lifting mechanism 94. These various wheel orientations change the ways
in which the lift 90 generates torque forces, especially when lift 90 1s loaded with cargo, as
shown in Figures 2A-2D. Lift mechanism 94 is mounted to a lift chassis 96 that has a
generally planar, horizontal lower plate 98.

As seen in the Figures, a generally vertical tratler channel 102 that is part ot a
towed vehicle unit is affixed to the underside of plate 98, for example by welding or any
other suitable means. The platform 92 is viewed, relative to a motor vehicle 80 or the like, as
extending “rearward” in the Figures (that is, the lift 90 is rearward of motor vehicle 80). This
forward/rearward orientation, as defined and noted above, will be used to describe other
aspects of embodiments of the present invention.

In the Figures, trailer channel 102 of coupler 100 can be constructed from formed
steel plate or the like and has a generally vertical channel that opens “forward™ toward the

motor vehicle or other device to which lift 90 is coupled. The tratler channel 102 can include
2 or more bushings 104 that are mounted across the vertical channel, as seen in the Figures.
In some embodiments more than 2 bushings 104 can be mounted 1n trailer channel 102 to

provide adjustable mounting configurations, as discussed in more detail below. The
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bushings 104 are steel tubes or other structures configured to permit free rotation of two pairs
of linkage arms 106, 108 that are rotatably coupled to various bushings in coupler 100.
Coupler 100 is shown in its “neutral” position in Figures 2A and 5, wherein the linkage arms
106, 108 are in the positions they hold when the towed vehicle 90 and the towing vehicle 80
have no relative vertical displacement from one another. Each arm 106 of a pair of upper
linkage arms 106 is rotatably mounted to an upper trailer channel bushing 104 on the outside
of trailer channel 102. Similarly, each arm 108 of a pair of bottom linkage arms 108 i1s
rotatably mounted to a trailer channel bushing 104 on the outside of trailer channel 102
below the mounting points of upper arms 106. Each linkage arm 106, 108 can be constructed
of appropriate material(s), e.g. being made of solid steel bar material, steel tubing, etc. The
upper linkage arms 106 define an upper linkage arm plane and the lower linkage arms 108
define a lower linkage arm plane, the upper and lower linkage arm planes being parallel 1n
some embodiments and non-parallel in other embodiments. Fewer than or more than four
linkage arms can be used in other embodiments, being mounted to additional bushings,
directly to the vehicle and trailer channels or the like as needed. Linkage arms 106, 108 are
mounted to bushings 104 using bolts 120. If steel tubes are used as linkage arms, then
bushings can be used in the linkage arms (details of linkage arm bushings 126, 128 can be
seen in Figure 11B, for example). In some embodiments the bolts and linkage arms 106, 1038
(or bushings, if the linkage arms are tubes) can be treated with an appropriate lubricant (e.g.,
grease, zerk fittings, or the like) and/or be constructed of materials that permit very low

friction engagement and rotation of bolts 120 within each bushing 104, 114.

Despite the relatively free rotation of the linkage arms 106, 108 relative to the
vehicle channel 112 and trailer channel 102, the use of bushings 104, 114 and bolts 120
provides a rigid, stable box-like structure that does not permit undesirable angular
displacement of the towed vehicle relative to the towing vehicle (for example in the form of a
wobble or wagging of the towed vehicle or in the form of jackknifing of the towed vehicle
during backing up of the towing vehicle). The horizontally (laterally) rigid contiguration of
coupler 100 in tandem with the use of swiveling wheels 91 on the towed vehicle make short

towed vehicles like lift 90 more easy to maneuver and less susceptible to problems caused by
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ball hitches and other configurations that permit such horizontal angular displacement.
Moreover, as noted below, embodiments of the articulated hitch coupler 100 herein convert a
vertically and horizontally rigid mortise and tenon hitch structure into a coupling that
accommodates substantial vertical displacement of the towed vehicle relative to the towing
vehicle.

The opposing ends of linkage arms 106, 108 are rotatably mounted to upper and
lower vehicle channel bushings 114 on the outside of a vehicle channel 112. Vehicle channel
112 is part of a towing vehicle unit and is similar in construction to trailer channel 102, for
example being constructed of formed steel plate and having 2 or more steel bushings 114
mounted inside the rearward-open channel. Vehicle channel 112 can be welded (or
otherwise affixed) to a towing vehicle hitching structure such as a draw bar 116 that has a
plurality of adjustment holes 118 for mounting the draw bar 116 to a motor vehicle hitch
receiver or the like. The embodiments of the coupler 100 herein allow a user to convert a
standard, rigid mortise and tenon type of hitch configuration into a hitch that provides
substantial vertical displacement of the towed vehicle relative to the towing vehicle while
preventing horizontal angular displacement that comes with use of a standard ball hitch or
the like. Other motor vehicle mounting configurations can be used, depending upon the type
of towing vehicle and any mounting structures thereon. Moreover, various hitches (e.g.,
class I, II or III hitches) can be accommodated using an interchangeable draw bar weldment
that is easy to swap when the towed vehicle 1s going to be hitched to a different towing
vehicle. Additional details of the coupler 100 can be seen in the various exploded view of
coupler 100.

Rotatable securing of arms 106, 108 and bolts 120 to the trailer channel 102 and
vehicle channel 112 can be accomplished by various means including bolts, axles, pins, or
the like. In the Figures, bolts 120 are used in connection with washers and nuts to securely
mount arms 106, 108 to the trailer channel 102 and vehicle channel 112 while also allowing

casy adjustment of the mounting as well as transfer of the towed vehicle 90 to a different

towing vehicle that might have a different vertical profile.
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Using embodiments of the articulated hitch coupler disclosed herein, coupler 100
allows for rotation in both upward and downward directions, like a trailer hitch ball, while
preventing lateral rotation (i.e., about a vertical axis, like the yaw of an aircraft) and twisting
(i.e., about a front-to-back horizontal axis, like the roll of an aircraft). Moreover, the four
linkage arms provide a rigid bracing that prevents substantial linear displacement (though
some minor front-to-back linear displacement naturally results due to the vertical rotation of
the arms 106, 108). Vertical displacement of the towed vehicle relative to the towing vehicle
can be seen in the detailed illustrations of coupler 100 in Figures 12A and 12B, showing
substantial upward and downward movement of trailer channel 102 relative to vehicle
channel 112 for one or more embodiments of the coupler.

Over-rotation of the linkage arms can be prevented in some embodiments by
employing mechanical stops 906, 908 on the linkage arms 106, 108 as shown 1n Figures 9,
12A and 12B. Each stop 906, 908 can be a small rectangular piece of formed steel or the like
with a suitable surface, such as a polymer or other material to prevent metal-on-metal
damage and wear when a stop 906, 908 engages an opposing linkage arm 108, 106, as seen 1n
Figure 12A, where the trailer channel 102 has rotated to its full upward extent relative to
vehicle channel 112. In the embodiments tllustrated, one stop 1s used on each linkage arm;
however, multiple stops can be used on linkage arm to achieve desired performance
characteristics for the articulated hitch coupler. In addition to preventing damage and wear,
stops 906, 908 can be used to prevent locking of the articulated hitch coupler in such

maximum displacement positions.

The geometry of the four linkage arm arrangement can be configured to offset any
inherent tendencies of a towed vehicle to rotate forward and/or rearward. In one scenario,
when a load is removed from the towed vehicle, the center of gravity of the towed vehicle
shifts toward the towing vehicle while the wheels (or other supports) define a fulcrum axis.
The result is a tendency for the towed vehicle 90 to tilt toward the towing vehicle, that is tor
the upper part of lift 90 to rotate forward toward the towing vehicle 80. Likewise, when the
platform 92 of the towed vehicle 90 is loaded, the center of gravity shifts away from the

towing vehicle 80 (again with the towed vehicle’s supports, e.g. wheels, defining a fulcrum



10

15

20)

25

CA 02846853 2014-03-17

axis), creating a tendency for the upper part of the towed vehicle 90 to tilt away trom the

towing vehicle, that 1s to rotate rearward.

Some articulated hitch coupler embodiments use linkage arms 106, 108 that are
all parallel to one another, creating a parallelogram 4-bar linkage. However, parallel linkage
arm configurations can lead to the lift 90 or other towed vehicle rotating toward or away
from a towing vehicle, especially when the towed vehicle is relatively short and has a weight-
bearing platform 92 or other structure that tends to affect torsional forces substantially.
Some embodiments of the articulated coupler thus utilize non-parallel mounting of the arms
106, 108, as discussed 1n more detail below.

The Figures illustrate wheel positions in which both wheels 91 are fully
swiveled forward, toward the towing vehicle 80. Other relative orientations of the wheels
can occur, for example (a) an orientation in which one wheel is rotated 90° “outboard” while
the other wheel remains rotated to the rear, under platform 92, (b) an orientation in which
one wheel 1s rotated 90° “outboard” while the other wheel 1s swiveled forward, or (¢) an
orientation in which one wheel is rotated fully forward while the other wheel 1s rotated tully
rearward. These different orientations illustrate the changing fulcrum axis defined by the
locations at which the wheels engage the ground. Those skilled in the art will recognize that
these different orientations lead to different weight distributions and resulting torque
characteristics that depend on wheel position and the degree to which platform 92 1s loaded.
The swiveling of wheels 91 provides improved maneuverability of the towed vehicle 90, but
it can lead to relatively extreme weight distribution variations and other 1ssues that are not
typically encountered with traditional trailer configurations.

In some embodiments of an articulated hitch coupler, unequal spacing between
rotation axes of the linkage arms 106, 108 can be used to counteract the inherent tendencies
of a towed vehicle 90 to rotate toward or away from the towing vehicle 80. One such
example of such unequal spacing can include use of non-parallel linkage arms mounted
between vehicle channel bushings and trailer channel bushings to create a slightly non-

parallel orientation (e.g., out of parallel by 1° to 2°), which can allow the draw bar to move

several degrees in a counteracting oritentation, depending on whether the lift or other towed

10
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vehicle is tending to rotate toward or away from the towing vehicle. Alternate dimensional
and related aspects of this type of configuration can be employed as well to provide longer or
shorter linkage arms, greater vertical displacement capability, etc. The fulcrum axis of any
torque forces generated by cargo on a lift is defined by the where the trailer wheels engage
the ground and the non-parallel linkage arm orientation can counteract the tendency of the
end of a draw bar up or down.

As seen in Figures 14A, 14B and 14C, to assist the coupler linkage arms 106,
108 in returning to and maintaining their neutral orientation, one or more springs or other
biasing elements can be used. In Figure 14A a torsion spring 820 can be mounted at one or
more of the pivotably mounted ends of arms 106, 108. Each torsion spring 820 can be dual-
directed. In Figure 14B, diagonally mounted extension springs 830 can be used as well —the
springs 830 can be replaced in this configuration by dual acting counterbalance gas type
springs, too. Finally, in Figure 14C, compression spring 840 can be mounted so that the
spring 840 compress as the linkage arms 106 and 108 get closer together. Such spring or
other biasing member configurations help prevent the articulated coupler 100 from locking in
a non-neutral position, especially when the coupler linkage arms are in one ot the more
extreme positions due to substantial vertical displacement between the towed vehicle and the
towing vehicle.

Embodiments of the articulated hitch coupler shown 1n one or more of the
Figures also provide a versatile mounting arrangement to accommodate dittering vertical

profiles for a wide variety of towed vehicles and towing vehicles. For example, the hitching
weldment of the draw bar 116 and vehicle channel 112 can be rotated 180° as seen 1n Figures

13B and 13C, thus changing the height and mounting positions of four bushings 114A, 114B,

114C and 114D. In Figure 13B, bushings 114A and 114C are used to mount link arms 106,
108, respectively, to trailer channel bushings 104A and 104B. In Figure 13C, a shightly

lower vertical mounting 1s achieved when bushings 114B and 114D are used instead. When
the draw bar/vehicle channel hitching weldment is rotated 180° as seen 1n Figure 13A,
bushings 114A-D are in different positions and thus permit another set of vertical profile

mounting arrangements with trailer channel bushings 104A and 104B.

11
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Other configurations and embodiments are included in the articulated hitch
coupler disclosed herein. For example, one embodiment uses only a single upper linkage

arm 106 and a single lower linkage arm 108 that are rotatably held inside the trailer channel
102 and vehicle channel 112 by appropriate means. This embodiment maintains
horizontal/lateral stability and rigidity by employing a bolt 120 or similar securing means as
well as using the side walls of the vehicle and trailer channels to prevent horizontal/lateral
angular or other undesired displacement. The side views of the four linkage arm
embodiments also depict the two linkage arm embodiments, with the exception that the ends
of arms 106, 108 would not be visible outside the vehicle and trailer channels from such side
views. Again, the dimensions, materials and other characteristics of such an embodiment can
be adjusted to achieve desired performance from such an articulated coupler.

The many features and advantages of the present invention are apparent from the
written description, and thus, the appended claims are intended to cover all such features and
advantages of the invention. Further, since numerous modifications and changes will readily
occur to those skilled in the art, the present invention 1s not limited to the exact construction
and operation as illustrated and described. Therefore, the described embodiments should be
taken as illustrative and not restrictive, and the invention should not be limited to the details
given herein but should be defined by the following claims and their full scope of

equivalents, whether foreseeable or unforeseeable now or in the future.

12
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CLAIMNS

What is claimed is:

1. An articulated hitch coupler comprising:
a vehicle channel secured to a towing vehicle hitching structure, the vehicle channel
comprising an upper bushing and a lower bushing mounted in the vehicle channel;
a trailer channel configured to be secured to a towed vehicle, the trailer channel
comprising an upper bushing and a lower bushing mounted in the trailer channel;
means for coupling the towing vehicle unit to the towed vehicle unit, the coupling means
comprising a plurality of linkage arms pivotable coupling the vehicle channel
bushings to the trailer channel bushings;
wherein the coupling means is configured to permit vertical displacement of the trailer
channel relative to the vehicle channel and further wherein the coupling means 1s
configured to prevent lateral angular displacement of the trailer channel relative to

the vehicle channel.

2. The articulated hitch coupler of Claim 1 wherein the plurality of linkage arms
coOmprises:

a first upper arm having a first end pivotably coupled to the upper vehicle channel
bushing and having a second end pivotably coupled to the upper trailer channel
bushing; and

a first lower arm having a first end pivotably coupled to the lower vehicle channel

bushing and having a second end pivotably coupled to the lower trailer channel

bushing.

3. The articulated hitch coupler of Claim 2 wherein the first upper arm and first lower

arm are pivotably bolted inside the trailer channel and inside the vehicle channel.

4. The articulated hitch coupler of Claim 2 wherein the plurality of linkage arms further

13
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COMPIISES:

a second upper arm having a first end pivotably coupled to the upper vehicle channel

bushing and having a second end pivotably coupled to the upper trailer channel
bushing; and
a second lower arm having a first end pivotably coupled to the lower vehicle channel

bushing and having a second end pivotably coupled to the lower trailer channel

bushing.

5. The articulated hitch coupler of Claim 4 wherein the first and second upper arms are
mounted on opposing external sides of the trailer channel and opposing external sides ot the
vehicle channel; further wherein the first and second lower arms are mounted on opposing

external sides of the trailer channel and opposing external sides of the vehicle channel.

6. The articulated hitch coupler of Claim 5 wherein the first and second upper arms are
parallel to one another; further wherein the first and second lower arms are parallel to one

another; and further wherein the first upper arm is parallel to the first lower arm.

7. The articulated coupler of Claim 6 further comprising a biasing element mounted to
the coupler and configured to resist vertical displacement of the trailer channel relative to the

vehicle channel.

8. The articulated hitch coupler of Claim 7 further comprising a hitching weldment
comprising a draw bar welded to the vehicle channel, wherein the hitching structure

comprises the draw bar, and further wherein the hitching weldment is vertically reversible.

9. The articulated hitch coupler of Claim 5 wherein each linkage arm comprises a

mechanical stop configured to limit linkage arm rotation.

14
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An articulated hitch coupler comprising;:

a towing vehicle unit comprising a vehicle channel welded to a draw bar, the vehicle
channel comprising an upper bushing and a lower bushing mounted 1n the vehicle
channel;

a towed vehicle unit comprising a trailer channel configured to be secured to a towed
vehicle, the trailer channel comprising an upper bushing and a lower bushing
mounted in the trailer channel;

means for coupling the towing vehicle unit to the towed vehicle unit, the coupling means
comprising four linkage arms comprising:

a first upper arm having a first end pivotably coupled to the upper vehicle
channel bushing and having a second end pivotably coupled to the upper
trailer channel bushing;

a second upper arm having a first end pivotably coupled to the upper vehicle
channel bushing and having a second end pivotably coupled to the upper
trailer channel bushing;

a first lower arm having a first end pivotably coupled to the lower vehicle
channel bushing and having a second end pivotably coupled to the lower
trailer channel bushing; and

a second lower arm having a first end pivotably coupled to the lower vehicle
channel bushing and having a second end pivotably coupled to the lower
trailer channel bushing; and

biasing means mounted to the coupling means and configured to resist vertical
displacement of the trailer channel relative to the vehicle channel.

wherein the coupling means is configured to permit vertical displacement of the trailer
channel relative to the vehicle channel and prevent lateral angular displacement of the

trailer channel relative to the vehicle channel.

The articulated hitch coupler of Claim 10 wherein the first and second upper arms

comprise steel bars mounted on opposing external sides of the trailer channel and opposing

15
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external sides of the vehicle channel; further wherein the first and second lower arms

comprise steel bars mounted on opposing external sides of the trailer channel and opposing

external sides of the vehicle channel.

12.  The articulated hitch coupler of Claim 11 wherein each linkage arm coupling to a
bushing comprises a bolt permitting rotation of the linkage arm relative to the bushing to

which it is pivotably coupled.

13. The articulated hitch coupler of Claim 12 wherein the first and second upper arms are
parallel to one another; further wherein the first and second lower arms are parallel to one

another; and further wherein the first upper arm 1is parallel to the first lower arm.

14. The articulated hitch coupler of Claim 10 wherein the biasing means comprises one
or more springs mounted to coupling means to resist vertical displacement of the trailer

channel relative to the vehicle channel.

15.  The articulated hitch coupler of Claim 10 wherein the vehicle unit 1s contigured to be

rotated 180° to provide multiple height and mounting positions of the vehicle channel relative

to the trailer channel.

16. The articulated hitch coupler of Claim 15 wherein the vehicle channel further
comprises third and fourth bushings mounted in the vehicle channel to provide alternative

coupling options for the linkage arms.

17.  The articulated hitch coupler of Claim 10 wherein the towed vehicle unit comprises

pivoting ground-engaging wheels or casters below a cargo platform.

18.  The articulated hitch coupler of Claim 13 wherein each linkage arm comprises a

mechanical stop configured to limit linkage arm rotation.
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An articulated hitch coupler comprising:

a vehicle channel secured to a towing vehicle hitching structure, wherein the hitching
structure comprises a draw bar welded to the vehicle channel, the vehicle channel
comprising an upper bushing and a lower bushing mounted in the vehicle channel;

a trailer channel configured to be secured to a towed vehicle, the trailer channel
comprising an upper bushing and a lower bushing mounted 1n the trailer channel;

means for coupling the vehicle channel to the trailer channel, the coupling means
comprising four linkage arms comprising:

a first upper arm having a first end pivotably coupled to the upper vehicle
channel bushing and having a second end pivotably coupled to the upper
trailer channel bushing;

a second upper arm having a first end pivotably coupled to the upper vehicle
channel bushing and having a second end pivotably coupled to the upper
trailer channel bushing;

a first lower arm having a first end pivotably coupled to the lower vehicle
channel bushing and having a second end pivotably coupled to the lower
trailer channel bushing; and

a second lower arm having a first end pivotably coupled to the lower vehicle
channel bushing and having a second end pivotably coupled to the lower

trailer channel bushing;

wherein each linkage arm coupling to a bushing comprises a bolt permitting rotation of
the linkage arm relative to the bushing to which 1t 1s coupled; and

biasing means mounted to the coupling means and configured to resist vertical
displacement of the trailer channel relative to the vehicle channel;

wherein the first and second upper arms comprise steel bars mounted on opposing
external sides of the trailer channel and opposing external sides of the vehicle

channel; further wherein the first and second lower arms comprise steel bars mounted

on opposing external sides of the trailer channel and opposing external sides of the

17
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vehicle channel; and
further wherein the coupling means is configured to permit vertical displacement of the

trailer channel relative to the vehicle channel and prevent lateral angular

displacement of the trailer channel relative to the vehicle channel
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