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(57) Abréegée/Abstract:

An agricultural implement apparatus comprises a center section mounted on main wheels oriented to carry the center section in an

operating travel direction. Right and left wings are pivotally attached to corresponding right and left ends of the center section abo
substantially vertical wing pivot axes, and right and left wing wheels are mounted at outer locations on the corresponding right ar

left wings operative to support the wings for travel in the operating travel direction. The wing wheels are pivotally mounted to the

Ut
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wings about substantially vertical right and left wheel axes. The wings can pivot from a transport position, where the wings exter
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(57) Abrege(suite)/Abstract(continued):
rearward from ends of the center section and are oriented substantially in alignment with the operating travel direction and where a

rotational plane of each wing wheel Is substantially aligned with the corresponding wing section and with the operating travel
direction, to a field position where the wings extend laterally from ends of the center section and where a rotational plane of each
wing wheel Is aligned with the operating travel direction. Right and left wheel actuators are operative to pivot the right and left wing
wheels about their respective wheel axes from the transport position to the field position as the apparatus moves in the operating

travel direction.
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ABSTRACT

An agricultural implement apparatus comprises a center section mounted on main wheels
oriented to carry the center section 1n an operating travel direction. Right and left wings
are pivotally attached to corresponding right and left ends of the center section about
substantially vertical wing pivot axes, and right and left wing wheels are mounted at
outer locations on the corresponding right and left wings operative to suppori the wings
for travel in the operating travel direcion. The wing wheels are pivotally mounted to the
wings about substantially vertical right and lett wheel axes. The wings can pivot from a
transport position, where the wings extend rearward from ends of the center section and
are oriented substantially mn alignment with the operating travel direction and where a
m?ational plane of each wing wheel 1s substantially aligned with the corresponding wing
section and with the operating travel direction, to a field position where the wings extend
laterally from ends of the center section and where a rotational plane of ¢ach wing wheel
is aligned with the operating travel direction. Right and left wheel actuators are operative
to pivot the nght and left wing wheels about their respective wheel axes from the
transport position to the field position as the apparatus moves in the operating travel

direction.
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10 BACKGROUND

In some types of wider implements it is known to fold the wings of the implement from a
field position, where right and left wings are extended substantially perpendicular to the
operating travel dircction, rearward and backward to a transport position where the wings
15 are substantially parallel and aligned in the travel diwrection. Such an implement is
disclosed for example in United States Patent Number 4,821,809 to Summach et al.
which discloses a rear {olding drawbar such as would be used for carrying harrows,
packers, and the like. Rear fold transport is relatively inexpensive compared to transport

systems where the wings are folded upward.

Recar fold is therefore popular with relatively lighter implements such as harrows,

sprayers, packers, and the like which are relatuvely easy to pull, and typically are very
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wide. Rear fold is also popular for land rollers which typically comprise large and heavy
cylindrical drums mounted to the center section and to each wing for rolling land to
smooth the surface and push rocks and the like into the ground to facilitate harvesting

short crops.

A typical implement will have a center section mounted on fixed wheels, with the nght
and left wings pivotally attached to corresponding right and {eft ends of the center section
about a vertical axis. Wheels supporting the outside ends of the wings are typically
castering wheels free to pivot about a vertical caster axis 50 as to rolt along the ground in
any direction as dictated by the position of the wing. In the field position the wings are
typically maintained perpendicular to the operating travel direction by a cable, bar, or like
brace extending forward and inward from a middle portion of the wing to the center

gection.

When moving from the field position to the transport position, the braces are released and
as the towing vehicle moves the center section forward, the wings fall back mto
alignment with the operating travel direction and the wheels caster into alignment with
the operating travel direction. With implements where the wings are light, such as
agricultural sprayers, often the operator manually moves the wings out from the transport
position to the field position and attaches the braces. However where the wings are
heavier, such as with harrows, packers, land rollers, and the like, moving from the
lransport position to the field position requires maneuvering the wings by turning to one

side, backing up, or the like such that one of the wings extends laierally from the center
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section so that the brace can be attached, and then turning the opposite way or backing up

to similarly orient the other wing and attach the brace for it

It is also known to provide a mechanism for pulling the wings forward, such as that
disclosed in United States Patent Number 4,709,857 to Wilger directed to transport
system for a sprayer. In the Wilger sprayer the wing wheels are controlled by a hydraulic
cylinder that moves them 90 degrees with respect to the wing. In the transport position
the wheels are aligned parallel with the wing. To move from transport to tield position
the implement is stopped in the field, and the wing wheels are moved 90 degrees such
that the wheels are perpendicular to the wing. A power fold arm then pulis the wings
outward and forward to the ficld position where the wheels are aligned with the operating
travel direction in the field position, and braces arc latched to maintain the wings in the

[ield position. The implement may then be moved forward.

Rear folding agricultural sprayers with their light weight wings present relatively minor
challenges compared to the much heavier implements used for seeding and ground
working where the wings are relatively massive and heavy. United States Patent Number
6,374,921 to Friggstad discloses an air sceder where the wings fold forward instead of

rearward.

It is becoming more common to pull a chain of implements and carts behind one tow
vehicle. For exampie mn an air seeder there may be a cart carrying agricultural products at

the front, then the arr seceding implement hooked to the cart, then a fertilizer wagon
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hooked to the air seceder, then perhaps a packer hooked behind the fertilizer wagon. It 1s
not practically possible to maneuver a conventional rear fold implement (rom the
transpott to field position as described above because it 1s almost impossible to back up a
chain of two or three implements. The system of Wilger, when adapted to a heavy
implement such as an air sceder or a land roller, requires a costly and cumbersome
mechanism that is able to exert very high forces on the wings in order to draw ihem

forward from transport to ficld position.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide an apparatus and method for
transporting an implement into a transport position and back into the ficld position that

overcomes problems n the prior art.

The implement apparatus of the present invention comprises a center section mounted on
main wheels oriented to carry the center section in an operating travel direction. Right
and {eft wing sections are pivotally attached to corresponding vight and left ends of the
center section about substantially vertical wing pivot axes, and night and left wing wheels
mounted at outer locations on the corresponding right and left wings support the wings
for travel in the operating travel direction. The wing wheels are.p'ivotally mounted to the
wings about substantially vertical right and left wheel axes and right and icft wheel

actuators are operative to pivot the right and left wing wheels about their wheel axes.
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In the transport position, the wings are oriented m alignment with the operating travel
direction extending rearward, and the rotational plane of each wing wheel is aligned with
the cmmsponding wing and with the operating travel direction. When a tield location is
reached, the actuators arc activated to pivot front edges of the wing wheels outward, such
that the front edge of the right wing wheel moves to the right and the front edge of the left
wing wheel moves to the lefi. The implement is moved forward as the wing wheels
pivot, and the wings are thus steered outward toward the field position. Depending on the
conditions and the implement, the wings will move out through about 65 to 80 dcgrees by

simply steering the wing wheels.

Wing actuators are then activated to pull the wings,t’omfard through the final 10 to 20

degrees to the full fteld position where the wings are perpendicular to the operating travel
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actuators to complete the movement to ficld position, substantially less [orce 1s required
than would be the case where the wing actuators are required to initiate the movement of
the wings from the rearward aligned transport position. The wing actuator typically will
comprise a cable or like brace attached to a mid point of the wing, aﬁd a hydraulic
cylinder operative to exert a force on the brace to move the wings forward. With such a
configuration, and with the wings partially extended, the {orce cxerted by the wing
actuator ts exerted on a sigmficant lever arm with respect to the wing pivot axis, such that
the force to pivot the wing about the wing axis 1s reduced. In addition the wing is already
moving forward along the ground, and so less force 1s required than would be required to

start the wing from a stopped position,
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By steering the wing wheels while moving forward, the wings move outward and forward
toward the field position on their own, without the need 1o provide a mechanmism with
sufficient power to force the wings forward. Thus the apparatus and method allows tor
transporting an implement where the rear folding wings have considerable size and mass
without providing a costly and cumbersome mechanism for moving the wings from

transport to field position.

To move from the field to transport position, the braces are released and the implement is

moved forward while pivoting the wheels back to their transpoirt position with the

rotational pianes thereof aligned with the wings and the operating travel direction.

Since the implement is moved forward during the transition from transport to field
positions, and also during the transition from field to transport position, it can be located

in a chain of implement where operating in a reverse direction would be problematic.

RIPTION OF THE DRAWINGS

While the invention is ciaiined in the concluding portions hereof, preferred embodiments
are provided in the accompanying detatled description which may be best understood in
conjunction with the accompanymg diagrams where like parts 1n each of the several

diagrams are labeled with like aumbers, and where;
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Fig. 1 is a schematic top view of an embodiment of an implement apparatus of the

present ivention in the transport position:

Fig. 2 is a schematic top view of the embodiment of Fig. 1 wilh the wheels partially

turned toward the field position;

Fig. 3 is a schematic top view of the embodiment of Fig. 1 with the wings partially

extended toward the f{ield posttion;

Fig. 4 15 a schematic top view of the embodiment of Fig. 1 with the wings fully

extended in the field posttion.

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS

Figs. 1 - 4 schematically illustrate the method of the invention for transporting an
implement apparatus 1. The implement wing sections 3 arc schematically shown in
transport position in Fig. 1, and in the full field position in Fig. 4. The implement is not

illustrated in detail, and could be any kind of agricultural implement such as a sprayer or
harrow drawbar, and the method is particularly suited to heavier implements such as air
seeders and land rollers. The illustrated implement apparatus 1 is adapted to be towed in

an operating travel direction T by a tractor or the like, or could alternately be mounted

directly on a vehicle.
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The implement apparatus | comprises a center section 5 mounted on main wheels 7
oriented to carry the center section S in an operating travel direction T. Right and left
wing sections 3 are pivotally attached to corresponding right and left ends of the center
section 3 about substantially vertical wing pivot axes WA, and night and left wing wheels
O are mounted at outer locations on the corresponding right and left wings 3 to support
the wings 3 for travel in the operating teavel direction T, The wing wheels 9 are pivotaliy
mounted to the wings 3 about substantiaily vertical right and left wheel axes WHA and
right and left whecl actuators 11 are operative 1o pivot the right and left wing wheels 9

about their wheel axes WHA.

In the transport position, illustrated in Fig. 1, the wings 3 are oriented in alignment with
the operating travel direction T and extending rearward. The rotational plane of each
wing wheel 9 is aligned with the corresponding wing 3 and with the operating travel
direction T. When a ficld location is reached, the actuators 11 are activated to pivot front
edges of the wing wheels 9 outward, such that the front edge of the right wing wheel SR
moves to the right and the front edge of the ieft wing wheel 91. moves to the teft, as

tlustrated in Fig. 2. Fig. 2 illustrates a method of the invention where the apparatus 1 1s

stopped in the field and then the wheels 9 are moved to the position of Fig. 2 before the

implement is moved forward. Optionally the actuators 11 can be activated while the

apparatus 1 is moving forward. In that method, the wings 3 will immediately begin to

move outward and forward toward the field position from the transport position.

In either method, the apparatus 1 18 moved forward as the wing wheels 9 pivot, and the
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wings 3 are thus steered outward toward the field position. Depending on the conditions
and the implement. the wings 3 will typically move out through about 65 to 80 degrees to
the position illustrated in Fig. 3 by simply steering the wing wheels 9 without cxerting

any other torce on the wings 3.

Wing actuators 13, schematically illustrated in Fig. 3, are then activated to pull the wings
3 forward through the final 10 to 20 degrees to the full field position of Fig. 4 where the
wings 3 are perpendicular to the operating travel direction T. Wheel actuators 11 pivot
the wing wheels 9 1o the field position of Fig. 4 where the rotational plancs of the wheels
9 are onented perpendicular to the wings 3, and aligned with the operating travel

direction T.

With the wings 3 substantially extended as in Fig. 3 before any force is required by the
wing actuators 13 to complete the movement to field position, substantially less force is
required than would be the case where the wing actuators 13 are required to initiate the
movement of the wings 3 from the rearward aligned transport position. The wing
actuator 13 typically will comprise a cable 15 or like brace attached to a mid point of the
wing 3, and a hydraulic cylinder 17 operative to exert a force on the brace to move the
wings 3 forward. With such a configuration, and with the wings 3 partially extended, the
force exerted by the wing actuator 13 is exerted on a siguificant lever arm L with respect
to the wing pivot axis WA, such that the force to pivot the wing 3 about the wing axis
WA Is reduced. In addition the wing 3 is already rolling forward along the ground, and

so less force 1s required than would be required to start the wing 3 from a stopped
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position. Once the wings are in the full ficld position, the cable 15 can be pinned. latched.
or otherwise {astened to maintain the wings 3 in the tield position and relicve torce on the

hydraulic cylinder 17.

By steermg the wing wheels 9 while moving forward, the wings 3 move outward and
forward toward the field position on their own, withiout the need to provide a mechanism
with sulficient power to force the wings forward. Thus the apparatus and method allows
for transporting an implement where the rear folding wings 3 have considerable size and

mass without providing a costly and cumbersome mechanism for moving the wings from

transport to field position.

To move from the {ield to transport position, the wing actuator 13 is rcleased braces are
released and the implement apparatus 1 is moved forward while pivoting the wheels 9
back to their transport position with the rotational planes thereof aligned with the wings 3

and the operating travel direction T.

The foregoing is considered as itlustrative only of the principles of the invention.
Further, since numerous changes and modifications will readily occur to those skilled in
the art, 1t 1s not desired to limit the invention 10 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 is claimed 1s:
1. An agricultural implement apparatus comprising:

a center section mounted on main whecls oriented to carry the center section in an
operating travel direction;

right and left wings pivotally attached to corresponding right and left ends of the
center section about substantially vertical wing pivot axes;

right and left wing wheels mounted at outer locations on the corresponding right

and left wings operative to support the wings for travel in the operating fravel
direction;

wherein the wing wheels are pivotally mounted to the wings about substantially
vertical right and left wheel axes;

wherein the wings can pivot from a transport position, where the wings extend
rearward from ends of the center section and are onented substantially in
alignment with the operating travel direction and where a rotational plane of each
wing wheel is substantially aligned with the corresponding wing section and with
the operating travel direction, to a field position where the wings extend laterally

from ends of the center section and where a rotational plane of each wing wheel is

aligned with the operating travel dmrection;

a right wheel actuator operative to pivot the right wing wheel from the transport
position to the field position as the apparatus moves in the operating travel
direction by pivoting the right wheel about the right wheel axis such that a front
edge of the right wheel moves to the right; and
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a left wheel actuator operative to pivot the left wing wheel from the transport

position to the field position as the apparatus moves in the operating travel

direction by pivoting the left wheel about the left wheel axis such that a front edge
of the left wheel moves to the left.

The apparatus of claim 1 whete, in the field position, the wings extend laterally

from ends of the center section substantially perpendicular to the operating travel
direction.

The apparatus of claim 2 further comprising wing actuators operative to pull the
wings forward.

The apparatus of claim 3 comprising releasable fasteners operative to maintain the
wings in the field position.

A method of operating an agricultural implement, the method comprising:
providing an agricultural implement inciuding:

a center section mounted on main wheels oriented to carry the center

section 1h an operating, travel direction;,

right and left wings pivotally attached to corresponding right and Ieft ends
of the center section about substantially vertical wing pivot axes;

right and leff wing wheels mounted at outer Ilocations on the
corresponding right and left wings operative to support the wings for
travel in the operating travel direction;
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wherein the wing wheels are pivotally mounted to the wings about
substantially vertical right and left wheel axes; and

right and left wheel actuators operative to pivot the right and left wing
wheels about their respective wheel axes;

orienting the wings in a transport position where the wings extend rearward from
ends of the center section and are onented substantially in alignment with the
operating travel direction, and where a rotational plane of each wing wheel is

substantially aligned with the corresponding wing section and with the operating
travel direction;

with a tow vehicle connected to the center section, towing the implement to a

field location;

towing the implement in the operating travel direction while operating the right
wheel actuator to move a front edge of the right wing wheel to the right and
operating the left wheel actuator to move a front edge of the left wing wheel to the
left such that the wings move outward to a field position where the wings extend

laterally from ends of the center section and where a rotational plane of each wing

wheel 1s alipned with the operating travel direction.

The method of claim 5 wherein the wings in the field position extend iaterally

from ends of the center section substantially perpendicular to the operating travel
direction.

The method of claim 6 wherein the agricultural implement comprises wing
actuators operative to pull the wings forward.

The method of any one of claims § - 7 comprising fastening the wings in the field

position.
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