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ABSTRACT

An offset towing apparatus for an implement supported by rear wheels rotating about an
axis perpendicular to the operating travel direction. A tow arm connects between a
vertical towing pivot axis at the towing vehicle and a vertical implement pivot axis at the
implement hitch. A middle portion of the tow arm is pivotally attached about a vertical
beam pivot to a beam on castor wheels. A strut attached to the implement pivot axis
extends laterally and a bar is attached to the strut about a strut pivot axis and extends
forward parallel to the tow arm to a front end attached to the beam about a bar pivot axis.
The tow arm, the beam, the strut, and the bar form a parallel linkage between the beam
pivot axis, the implement pivot axis, the strut pivot axis and the bar pivot axis allowing

the implement to pivot to either side.
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TWO WAY OFFSET IMPLEMENT HITCH

This disclosure relates to the field towed implements and in particular provides a hitch

assembly that allows offset towing to either side of the towing vehicle.

BACKGROUND

It is sometimes desirable to tow an implement along a path that is offset from the path of
the tractor. An example is where a rotary mower is used to cut a roadside ditch area that
slopes downward from the edge of the road. Conventionally the mower follows
substantially behind the tractor, requiring the tractor to travel on the slope of the ditch.

This travel path can be hazardous where the ditch slope is steep.

United States Patent Number 5,957,475 to Pearen et al. discloses an offset hitch for
towing an implement, such as a rotary mower, The apparatus comprises a frame with a
hitch coupling attached on an arm at the front of one end for attachment to the tractor
draw bar hitch, and a draw bar hitch at the rear of the opposite end of the frame for
attachment to a mower, The mower is conventional and attached to the draw bar hitch of
the apparatus such that the mower moves along a path that 1s offset in a range from

generally behind the tractor to a path offset to the right of tractor

United States Patent Number 6,739,612 to Colistro discloses an offset hitch for towing an
implement, such as a rotary mower. The apparatus comprises a frame with a hitch
coupling attached on an arm at the front of one end for attachment to the tractor draw bar
hitch, and a draw bar hitch at the rear of the opposite end of the frame for attachment to a
mower. The mower is conventional and attached to the draw bar hitch of the apparatus
and a brace 1s attached to the offset hitch frame as well so the mower is held rigid with
the frame. The direction of travel is defined by the fixed rear wheels rotating about a
rotational axis perpendicular to the operating travel direction of the mower and the
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wheels on the offset hitch frame are caster wheels which swivel about a vertical axis. The
arm swivels so the mower can be towed along a path that is in a range from generally

behind to the tractor to a path offset to the nght of tractor.

United States Patent Number 7,334,645 1o Stevenson et al. discloses an offset hitch for
towing an implement, such as a rotary mower, that can tow the implement offset to either
the right or left of the tractor. An axle with fixed wheels is attached to the end of a
swiveling arm with a front end of the arm pivotally connected to the tractor about a
vertical axis. The implement is connected to the axle again about a vertical axis and an
actuator pivots the axle with respect to the arm to move the implement to varying offset

positions to either side of the tractor.

SUMMARY OF THE INVENTION

The present disclosure provides a an offset hitch apparatus that overcomes problems in

the prior art.

In a first embodiment the present disclosure provides an offset towing apparatus
comprising an implement supported by a rear wheel having a wheel rotational axis
substantially perpendicular to an operating travel direction, and an implement hitch
extending forward from the implement. A tow arm is adapted at a front end of the tow
arm for pivotal attachment to a towing vehicle about a substantially vertical towing pivot
axis, and pivotally attached at a rear end of the tow arm to a front end of the implement
hitch about a substantially vertical implement pivot axis. A beam is supported by castor
wheels pivotally attached to the beam about substantially vertical castor axes to support
the beam for movement along the ground in any direction, and the tow arm is supported
on the beam and is pivotally attached to a middle portion of the beam about a
substantially vertical beam pivot axis at a location forward of the implement pivot axis,
A strut is pivotally attached at an inner end of the strut to the implement pivot axis and
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extends laterally substantially parallel to the beam, the strut defining a substantially
vertical strut pivot axis at an outer end of the strut. A bar is pivotally attached at a rear
end of the bar to the strut pivot axis and extends forward substantially parallel to the tow
arm to a front end of the bar pivotally attached to the beam about a substantially vertical
bar pivot axis. A horizontal distance between the beam pivot axis and the implement
pivot axis is substantially the same as a horizontal distance between the strut pivot axis
and the bar pivot axis, and a horizontal distance between the implement pivot axis and the
strut pivot axis is substantially the same as a horizontal distance between the beam pivot
axis and the bar pivot axis. An implement brace is attached at a rear end of the
implement brace to a portion of the implement that is offset from the implement hitch and
extends forward to a forward end of the implement brace attached to the strut. An
actuator is operative to selectively pivot the tow arm with respect to the beam about the

beam pivot axis,

In a second embodiment the present disclosure provides a method of towing an
implement offset to either side of a towing vehicle path, wherein the implement is
supported by a rear wheel having a wheel rotational axis substantially perpendicular to an
operating travel direction. The method comprises providing an implement hitch
extending forward from the implement; providing a tow arm adapted at a front end of the
tow arm for pivotal attachment to the towing vehicle about a substantially vertical towing
pivot axis, and pivotally attached at a rear end of the tow arm to a front end of the
implement hitch about a substantially vertical implement pivot axis; supporting a beam
on castor wheels pivotally attached to the beam about substantially vertical castor axes
for movement of the beam along the ground in any direction; supporting the tow arm on
the beam and pivotally attaching the tow arm to a middle portion of the beam about a
substantially vertical beam pivot axis at a location forward of the implement pivot axis,
pivotally attaching a strut at an inner end of the strut to the implement pivot axis, the strut
extending laterally substantially parallel to the beam, and the strut defining a substantially
vertical strut pivot axis at an outer end of the strut; pivotally attaching a bar at a rear end
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of the bar to the strut pivot axis, the bar extending forward substantially parallel to the
tow arm to a front end of the bar; pivotally attaching the front end of the bar to the beam
about a substantially vertical bar pivot axis; wherein a horizontal distance between the
beam pivot axis and the implement pivot axis is substantially the same as a horizontal
distance between the strut pivot axis and the bar pivot axis; wherein a horizontal distance
between the implement pivot axis and the strut pivot axis is substantially the same as a
horizontal distance between the beam pivot axis and the bar pivot axis; attaching a rear
end of an implement brace to a portion of the implement that is offset from the implement
hitch, and wherein the implement brace extend forward to a forward end of the
implement brace attached to the strut; and providing an actuator operative to selectively

pivot the tow arm with respect to the beam about the beam pivot axis

The present disclosure provides an offset towing apparatus for an implement that allows
the implement to be towed offset to either side of the towing vehicle simply by extending
or retracting the actuator. During operation the actuator is fixed in a desired position and
the apparatus provides a rigid connection between the pivotal connection of the
implement to the towing vehicle and the rear wheels of the implement which are fixed
and rotate about a rear wheel axis RWA oriented perpendicular to the operating travel

direction improving maneuverability of the apparatus.

DESCRIPTION OF THE DRAWINGS

While the invention is claimed in the concluding portions hereof, preferred embodiments
are provided in the accompanying detailed description which may be best understood in
conjunction with the accompanying diagrams where like parts in each of the several

diagrams are labeled with like numbers, and where:
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Fig. 1 is a perspective view of an embodiment of the apparatus of the present
disclosure where the implement is configured to be towed directly behind the towing

vehicle;

Fig. 2 is a perspective view of the embodiment of Fig. 1 where the implement is

configured to be towed along a path to the right of the towing vehicle;

Fig. 3 is a perspective view of the embodiment of Fig. 1 where the implement is

configured to be towed along a path to the left of the towing vehicle;

Fig. 4 1s a top view of the embodiment of Fig. 1 where the implement is configured to

be towed directly behind the towing vehicle;

Fig. 5 is a perspective view of the embodiment of Fig. 1 where the implement is

contfigured to be towed along a path to the right of the towing vehicle;

Fig. 6 is a perspective view of the embodiment of Fig. 1 where the implement is

configured to be towed along a path to the left of the towing vehicle,

Fig. 7 is a schematic illustration of a swivel joint connecting the implement brace to

the implement and to the strut.
DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS
Figs. 1 — 6 illustrate an embodiment of an offset towing apparatus 1 of the present
disclosure comprising an implement 3, illustrated as a mower, supported by rear wheels 5
each having a wheel rotational axis WRA oriented perpendicular to an operating travel

direction T. An implement hitch 7 extends forward from the implement 3.
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A tow arm 9 is adapted at a front end 7A of the tow arm for pivotal attachment to a
towing vehicle about a vertical towing pivot axis TPA, and is pivotally attached at a rear
end 7B of the tow arm to a front end of the implement hitch 7 about a vertical implement

pivot axis IPA.

A beam 11 is supported by castor wheels 13 pivotally attached to the beam 11 about
vertical castor axes CA to support the beam for movement along the ground in any
direction. The tow arm 9 is supported on the beam 11 and is pivotally attached to a
middle portion of the beam 11 about a vertical beam pivot axis BPA at a location forward

of the implement pivot axis [PA.

A strut 15 is pivotally attached at an inner end 15A of the strut to the implement pivot
axis IPA and extends laterally parallel to the beam 11 and defines a vertical strut pivot

axis SPA at an outer end 15B of the strut.

A bar 17 is pivotally attached at a rear end 17B of the bar to the strut pivot axis SPA and
extends forward parallel to the tow amm 9 to a front end 17A of the bar that is pivotally
attached to the beam about a substantially vertical bar pivot axis BAPA.

As seen in Fig. 4, the horizontal distance D1 between the beam pivot axis BPA and the
implement pivot axis IPA is substantially the same as the horizontal distance D1 between
the strut pivot axis SPA and the bar pivot axis BAPA, and at the same time the horizontal
distance D2 between the implement pivot axis TPA and the strut pivot axis SPA is
substantially the same as the horizontal distance D2 between the beam pivot axis BPA
and the bar pivot axis BAPA. Thus the tow arm 9, beam 11, strut 15, and bar 17 form a
parallel linkage 21.

An implement brace 19 is attached at a rear end 19B of the implement brace to a portion
of the implement 3 that is offset from the implement hitch 7 and extends forward to a
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forward end 19A of the implement brace that is attached to the strut 15 such that the
mplement 3 is attached to the strut 15 at two locations and thus rolls along the ground in
an orientation dictated by the strut 15. In the illustrated apparatus 1 the implement brace
19 is configured to maintain the strut 15 substantially parallel to the wheel rotational axis
WRA. A beam bracket 29 is fixed to the beam 11 and extends downward from the beam
11 and the bar pivot axis BAPA extends through the beam bracket 27 and the front end [
7A of the bar 17 is pivotally attached to the beam bracket 29.

An actuator 23 is operative to selectively pivot the tow arm 9 with respect to the beam 11
about the beam pivot axis BPA. With this configuration, when the actuator 23 1s extended
or retracted as is shown in Figs. 5 and 6, the implement 3 moves from a path to the right of
the tractor 25 towing the implement 3 as shown m Fig. 5 to a path to the lett of the tractor

25 as shown in Fig. 6.

Since the wheels 13 supporting the beam 11 and thus the tow arm 9 are caster wheels able
to rotate about their caster axes CA in any direction, the direction of the implement 3 is
dictated only by the rear wheels 5 and the tractor 25. The only pivot axis that 1s operational
during operation, when the actuator 23 1s idle, is the towing pivot axis TPA where the
apparatus I is connected to the tractor 25. The apparatus 1 thus inproves maneuverability
over those arrangements where the implement also pivots about the implement pivot axis

IPA.

To allow the implement 3 to flex somewhat as it moves along the ground the implement
brace 19 is pivotally attached at a rear end 19B of the implement brace to the portion of the
implement 3 that is offset from the implement hitch 7 about a substantially horizontal rear
brace pivot axis RB and the forward end 19A of the implement brace 19 i1s pivotally
attached to the strut 15 about a substantially horizontal front brace pivot axis 'B. TFurther
flexing is provided by providing a swivel joint 27 at each end of the implement brace 19

as schematically illustrated in Fig. 7.
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Where the implement 3 is a mower or the like which requires rotational power from the
tractor 25 an arm driveshaft 31 extends along the tow arm 9 from a front end 9A of the
tow arm to a rear end 9B of the tow arm The rear end of the arm driveshaft 31 is coupled
to a top gear box 33 and a rear drive shaft 35 extending downward from the top gear box
33 to a bottom gear box 37 rotates about the implement pivot axis IPA. The implement
driveshaft 39 is shown in phantom lines in Fig. 3 and is connected to the bottom gear box
37 and the bottom gear box 37 pivots about the implement pivot axis TPA. Tn the
illustrated apparatus 1 the strut 15 is connected to the bottom gear box 37. The
implement driveshaft 39 has been removed in the other figures to facilitate illustration of

the apparatus 1.

The present disclosure also provides a method of towing an implement 3 offset to either
side of a towing vehicle path, wherein the implement 3 is supported by a rear wheel 5
having a wheel rotational axis WRA substantially perpendicular to an operating travel
direction T. The method comprises providing an implement hitch 7 extending forward
from the implement 3; providing a tow arm 9 adapted at a front end 9A of the tow arm
for pivotal attachment to the towing vehicle 25 about a substantially vertical towing pivot
axis TPA, and pivotally attached at a rear end 9B of the tow arm to a front end of the
implement hitch 7 about a substantially vertical implement pivot axis IPA; supporting a
beam 11 on castor wheels 13 pivotally attached to the beam about substantially vertical
castor axes CA for movement of the beam 11 along the ground in any direction;
supporting the tow arm 9 on the beam 11 and pivotally attaching the tow arm to a middle
portion of the beam 11 about a substantially vertical beam pivot axis BPA at a location
forward of the implement pivot axis IPA; pivotally attaching a strut 15 at an inner end
15A of the strut to the implement pivot axis IPA, the strut 15 extending laterally
substantially parallel to the beam 11, and the strut 15 defining a substantially vertical
strut pivot axis SBA at an outer end 15B of the strut; pivotally attaching a bar 17 at a rear

end 17B of the bar to the strut pivot axis SBA, the bar 17 extending forward substantially
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parallel to the tow arm 9 to a front end 17A of the bar; pivotally attaching the front end
17A of the bar to the beam 11 about a substantially vertical bar pivot axis BAPA;
wherein a horizontal distance D1 between the beam pivot axis BPA and the implement
pivot axis IPA is substantially the same as a horizontal distance D1 between the strut
pivot axis SPA and the bar pivot axis BAPA; wherein a horizontal distance D2 between
the implement pivot axis IPA and the strut pivot axis SPA is substantially the same as a
horizontal distance D2 between the beam pivot axis BPA and the bar pivot axis BAPA;
attaching a rear end 19B of an implement brace 19 to a portion of the implement 3 that is
offset from the implement hitch 7, and wherein the implement brace 19 extends forward
to a forward end 19A of the implement brace attached to the strut 15; and providing an
actuator 23 operative to selectively pivot the tow arm 9 with respect to the beam 11 about

the beam pivot axis BPA.

The present disclosure provides an offset towing apparatus 1 for an implement 3 that
allows the implement to be towed offset to either side of the towing vehicle 25 simply by
extending or retracting the actuator 23. During operation the actuator 23 is fixed in a
desired position and the apparatus 1 provides a rigid connection between the pivotal
connection of the implement 3 to the towing vehicle 25 and the rear wheels 5 of the
implement which are fixed and rotate about a rear wheel axis RWA orented

perpendicular to the operating travel direction T improving maneuverability.

The foregoing i1s considered as illustrative only of the principles of the invention.
Further, since numerous changes and modifications will readily occur to those skilled in
the art, it is not desired to limit the invention to the exact construction and operation
shown and described, and accordingly, all such suitable changes or modifications in
structure or operation which may be resorted to are intended to fall within the scope of

the claimed invention,
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CLAIMS
What 1s claimed is:
1. An oftset towing apparatus comprising;:

an implement supported by a rear wheel having a wheel rotational axis substantially

perpendicular to an operating travel direction;
an implement hitch extending forward from the implement;

a tow arm adapted at a front end of the tow arm for pivotal attachment to a fowing vehicle
about a substantially vertical towing pivot axis, and pivotally attached at a rear end of the
tow arm to a tront end of the implement hitch about a substantially vertical implement pivot

axis,

a beam supported by castor wheels pivotally attached to the beam about substantially

vertical castor axes to support the beam for movement along the ground in any direction;

wherein the tow arm is supported on the beam and is pivotally attached to a middle portion
of the beam about a substantially vertical beam pivot axis at a location forward of the

implement pivot axis;

a strut pivotally attached at an inner end of the strut to the implement pivot axis and
extending laterally substantiallv parallel to the beam, the strut defining a substantially

vertical strut pivot axis at an outer end of the strut;

a bar pivotally attached at a rear end of the bar to the strut pivot axis and extending forward
substantially parallel to the tow arm to a front end of the bar pivotally attached to the beam

about a substantially vertical bar pivot axis;

wherein a horizontal distance between the beam pivot axis and the implement pivot axis is
substantially the same as a horizontal distance between the strut pivot axis and the bar pivot

axis,

10
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wherein a horizontal distance between the implement pivot axis and the strut pivot axis 15
substantially the same as a horizontal distance between the beam pivot axis and the bar

pivot axis;

an implement brace attached at a rear end of the implement brace to a portion of the
implement that is offset from the implement hitch and extending forward to a forward end

of the implement brace attached to the strut; and

an actuator operative to selectively pivot the tow arm with respect to the beam about the

beam pivot axis.

2. The apparatus of claim 1 wherein the implement brace is configured to maintain the strut

substantially parallel to the wheel rotational axis.

3. The apparatus of any one of claims 1 and 2 wherein the implement brace 1s pivotally
attached at the rear end of the implement brace to the portion of the implement that i1s offset
from the implement hitch about a substantially horizontal rear brace pivot axis and the
forward end of the implement brace is pivotally attached to the strut about a substantially

horizontal front brace pivot axis.

4. The apparatus of claim 3 wherem the implement brace 1s pivotally attached at the rear end
of the implement brace to the portion of the implement that is offset from the implement
hitch by a rear swivel joint and the forward end of the implement brace is pivotally attached

to the strut by a front swivel joint.

5. The apparatus of any one of claims 1 - 4 comprising a beam bracket extending downward
from the beam and wherein the bar pivot axis extends through the beam bracket and the

front end of the bar 1s pivotally attached to the beam bracket.

6. The apparatus of any one of claims 1 - 5 comprising an arm driveshaft extending along the
tow arm from the front end of the tow arm to the rear end of the tow arm, and wherein a
rear end of the arm driveshaft is coupled to a top gear box and a rear drive shaft extending
downward from the top gear box to a bottom gear box rotates about the implement pivot

axis.

11
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7. The apparatus of claim 6 wherein an implement driveshaft is connected to the bottom gear

box and wherein the bottom gear box pivots about the implement pivot axis.
8. The apparatus of claim 7 wheren the strut 1s connected to the bottom gear box.

9. A method of towing an implement offset to either side of a towing vehicle path, wherein
the implement 1s supported by a rear wheel having a wheel rotational axis substantially

perpendicular to an operating travel direction; the method comprising:
providing an implement hitch extending forward from the implement;

providing a tow arm adapted at a front end of the tow arm for pivotal attachment to the
towing vehicle about a substantially vertical towing pivot axis, and pivotally attached at a
rear end of the tow arm to a front end of the implement hitch about a substanfially vertical

implement pivot axis;

supporting a beam on castor wheels pivotally attached to the beam about substantially

vertical castor axes for movement of the beam along the ground in any direction,

supporting the tow arm on the beam and pivotally attaching the tow arm to a middle portion
of the beam about a substantially vertical beam pivot axis at a location forward of the

implement pivot axis;

pivotally attaching a strut at an inner end of the strut to the implement pivot axis, the strut
extending laterally substantially parallel to the beam, and the strut defining a substantially

vertical strut pivot axis at an outer end of the strut;

pivotally attaching a bar at a rear end of the bar to the strut pivot axis, the bar extending

forward substantially parallel to the tow arm to a front end of the bar;

pivotally attaching the front end of the bar to the beam about a substantially vertical bar

pivot axis;

12
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wherein a horizontal distance between the beam pivot axis and the implement pivot axis 15
substantially the same as a horizontal distance between the strut pivot axis and the bar pivot

axis;

wherein a horizontal distance between the implement pivot axis and the strut pivot axis is
substantially the same as a horizontal distance between the beam pivot axis and the bar

pivot axis;

attaching a rear end of an implement brace to a portion of the implement that is otffset from
the implement hitch, and wherein the implement brace extend forward to a forward end of

the implement brace attached to the strut; and

providing an actuator operative to selectively pivot the tow arm with respect to the beam

about the beam pivot axis.
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