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SELF-PROPELLED MERGER
This application is being filed on 03 January 2012, as a PCT International

Patent application in the name of Oxbo International Corporation, a U.S. national
corporation, applicant for the designation of all countries except the U.S., and, Paul
W. Dow, a citizen of the U.S., applicant for the designation of the U.S. only, and
claims priority to U.S. Patent Application Serial No. 61/429,403 filed on 03 January

2011, the disclosure of which is incorporated herein by reference in its entirety.

Background of the Invention

Field of the Invention

The present invention relates to a self-propelled windrow merger apparatus
and a method of merging windrows. In particular, the present invention relates to a
self-propelled windrow merging apparatus and method having more than two head
and conveyor assemblies that form a continuous path in use and retract for transport.

Description of the Prior Art

Devices for merging windrows are well known and are used to gather
material, such as cut hay that might be windrowed, and merge it into a single
windrow for harvesting or baling. Such windrow mergers typically included a single
pickup head to move the material to a single row at one side of the merger. When
used on a relatively small scale, these devices generally function in a satisfactory
manner. However, for large scale operations requiring merging on large fields, the
capacity of such mergers is limited because of their width and may not be sufficient
to merge the material at an adequate rate for subsequent pickup by other devices.
The merging must often be performed during a small timeframe when conditions are
favorable so that the need exists for a merger with greater merging capacity so as not
to slow the harvest process. A limiting factor for the size of the merger device has
been the towing capacity and availability of tractors and other propulsion devices
and the width of the merger devices during transport. The machines must be

transported from field to field and must be able to accomplish entry and exit in and

_out of fields, as well as meeting width limitations for transport on public highways

and other roads without removing the heads.
In order to achieve a wider merger apparatus, folding mergers have been

developed, such as shown in U.S. Pat. No. 6,205,757 to Dow et al. The Dow et al.
1
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'757 patent has a two headed merger device that folds to a storage position for
transport. In addition, the Dow device utilizes transverse conveyors to move
materially laterally and provide various configurations for moving material to the
desired windrow. The Dow et al. '757 patent teachés a device that is successful in
providing higher capacity, greater width, and improved methods of merging while
folding to a storage position for transport. However, further improvements to
windrow mergers are possible.

Utilizing wider folding heads provides design challenges, especially
achieving a linkage for folding wide heads and providing acceptable support, while
limiting the loads and torque in operating positions, storage positions and during
movement between the use position and the transport position. In order to achieve
higher capacity, the heads may be widened, but the design becomes more
complicated and difficult due to moving wider heads and staying within height and
width limitations when folded. Controls and mechanisms for folding more than two
heads are not contemplated in the prior art.

Moreover, another problem that devices having multiple heads suffer from is
that they typically form a gap between the ends of adjacent pickup heads so that
some material may be missed in the field as the merger advances. Motors and other
drive equipment have typically been positioned at ends of heads, providing an
obstruction between the ends of the heads, requiring a gap between the end rows of
tines adjacent the heads. Operating prior adjustable conveyors at a sufficient rate so
that material is passed from one conveyor to the other has required spacing that
allows for adjustment, which prohibits an unobstructed pickup face without gaps.
Achieving a conveyor that does not require adjustable end rollers would improve the
liability and eliminate constant adjustment for different configurations. If such
manual adjustment is not required, control of the merger apparatus and changing
between different operating configurations, or changing between storage and use
positions could be accomplished remotely by an operator of the towing vehicle
without having to manually adjust conveyor heads and other equipment. The utility

of such a merger apparatus is increased if such changes and configurations may be

‘made during merging without having to stop.

For some applications, a tractor is not available to tow the larger mergers,

especially during the short windows available during harvest when the tractor may
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be needed for other tasks. In addition, tow behind mergers require the operator to be
driving a tractor while monitoring the merging operation behind the tractor.
Operations are easier if the merger heads are in front of the operator in use.
Moreover, a self-propelled merger has greater utility if the heads can be retracted to
5  anarrower configuration for transport and with the end heads behind the cab during
transport so as not to create a large blind spot. A tractor and coupled merger
combination may be difficult to maneuver in corners or smaller spaces or when
entering or leaving fields.
It can be seen that a new and improved self-propelled windrow merging
10  apparatus is needed. A self-propelled merger should have a pickup face in front of
the operator so that the operator may look forward and view the heads picking up
material. Such a merger should provide for a wider effective pickup face that can
accommodate various spaciﬁg of windrows and material and an unobstructed pickup
face so that material is not missed in the field. Such a merger apparatus should
15  provide for a merger having more than two heads and allow for folding of the heads
between a use position and a retracted transport position, allowing for transport on
public roads. A merger should utilize a simple pivot arm to move the pickup and
conveyor assemblies between a use position and retracted position. The present
invention addresses these as well as other problems associated with windrow

20  merging devices and merging operations.

Summary of the Invention

A self-propelled merger includes a motor, a chassis and first, second and

third aligned pickup and transfer assemblies. Each of the pickup and transfer

25  assemblies being movable between a first position wherein the pickup and transfer
assemblies are laterally aligned and a second position retracted for transport. A cab
is above and slightly behind the center pickup and transfer assembly and provides
the operator with a clear view of the pickup and transfer assemblies as the merger
advances. A folding mechanism moves each of the pickup and transfer assemblies

30  between the first position and the second position. Each of the pickup and transfer
assemblies includes a pickup head, a conveyor and a shroud. The shroud retracts for

moving to the transport position and at the transport position.
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A ladder assembly moves between a first position for use and a second
position to allow the first pickup and transfer assembly to move back and forth
between the first position and the second position. The outer pickup and transfer
assemblies retract to positions with the chassis located intermediate the left pickup
and transfer assembly and the right pickup and transfer assembly.

The outer pickup and transfer assemblies extend substantially along a
direction of travel in the transport position and are oriented with surfaces of the
conveyors facing horizontally in the second position. Each of the outer pickup
assemblies is supported on an arm extending substantially horizontally and bending
downward that pivots about a single axis on a pin on the chassis. The pin extends
inward and upward. The center pickup and transfer assembly tilts to the rear for
transport.

These features of novelty and various other advantages that characterize the
invention are pointed out with particularity in the claims annexed hereto and
forming a part hereof. However, for a better understanding of the invention, its
advantages, and the objects obtained by its use, reference should be made to the
drawings which form a further part hereof, and to the accompanying descriptive
matter, in which there is illustrated and described a preferred embodiment of the

invention.

Brief Description of the Drawings

Referring now to the drawings, wherein like reference numerals and letters
indicate corresponding structure throughout the several views:

Figure 1 is a perspective view of a self-propelled merger apparatus according
to the principles of the present invention;

Figure 2 is a right side perspective view of the self-propelled merger
apparatus shown in Figure 1;

Figure 3 is a rear elevational view of the self-propelled merger apparatus
shown in Figure 1;

Figure 4 is a perspective view of the self-propelled merger apparatus shown
in Figure 1 with the head assemblies in an intermediate position;

Figure 5 is a right side perspective view of the self-propelled merger

apparatus shown in Figure 4;
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Figure 6 is a rear elevational view of the self-propelled merger apparatus
shown in Figure 4;

Figure 7 is a perspective view of the self-propelled merger apparatus shown
in Figure 1 with the head assemblies in a retracted position for transport;

Figure 8 is a right side perspective view of the self-propelled merger
apparatus shown in Figure 7;

Figure 9 is a rear elevational view of the self-propelled merger apparatus
shown in Figure 7;

Figure 10 is a side elevational view of a head assembly for the self-propelled
merger shown in Figure 1 and with the head assembly adjusted to a different height
shown in phantom;

Figure 11 is a side elevational view of the head assembly shown in Figure 10
with the head assembly at an angle and with the head assembly adjusted to a
different height shown in phantom;

Figure 12 is a rear perspective view of the ladder behind the front wheel for
the self-propelled merger apparatus shown in Figure 1 with the arm at an
intermediate position and the platform lifted;

Figure 13 is a side detail view of the ladder and arm shown in Figure 12, the
head being removed for clarity;

Figure 14 is a side detail view of the ladder shown in Figure 12 with the arm
in the lowered use position;

Figure 15 is a rear perspective view of the ladder shown in Figure 12 with
the ladder extending laterally over the front wheel to allow access to the platform
and cab;

Figure 16 is a front perspective view of the self-propelled merger apparatus
shown in Figure 1 with ladder of Figure 12 extending laterally over the front wheel
and the head assemblies in a retracted positipn;

Figure 17 is a side detail view of the platform and ladder shown in Figure 12
with the ladder extended laterally over the wheel;

Figure 18 is a perspective view of the mechanism for moving the center head
assembly between an extended position for use and a retracted position for transport,
with the head assemblies in an extended position for use and with portions removed

for clarity;
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Figure 19 is a side elevational view of the mechanism for moving the center
head assembly shown in Figure 18;

Figure 20 is an side elevational view of the mechanism for moving the center
head assembly shown in Figure 18 with the head assemblies in an intermediate
position; and

Figure 21 is a side elevational view of the mechanism for moving the center
head assembly shown in Figure 18 with the head assemblies in a retracted position

for transport.

Detailed Description of the Preferred Embodiment

Referring now to the drawings and in particular to Figures 1-3, there is
shown a self-propelled merger apparatus, generally designated 20. The merger
apparatus 20 includes a chassis 22 extending rearward from an operator cab 24. The
cab 24 includes a steering wheel and other controls for driving the self-propelled
merger 20 and operating the pickup and transfer assemblies 30, 32 and 34. In the
embodiment shown, the merger chassis 22 is supported on four wheels including
front wheels 26 and rear wheels 28. The merger 20 includes rear wheel steering
although other configurations are also foreseen. The merger 20 is powered by a
motor 36 placed at the rear of the chassis 22.

The pickup and transfer assemblies 30, 32 and 34 form a continuous lateral
transport path at the front of the merger 20. The lateral transport path provides for
merging hay into windrows. Each of the pickup and transfer assemblies includes a
head 40 including rows of tines rotating between flexible guards. The cab 24 is
aligned above the second pickup and transfer assembly. The cab 24 is positioned so
that the lateral transport path is in front of the operator when merging. The operator
is therefore able to look forward while steering and monitoring the pickup and
transfer assemblies 30, 32 and 34. The tines pick up cut hay from the field and
direct it rearward onto the conveyors 42. A rear shroud 44 ensures that if hay is
thrown too far rearward, it falls onto an associated conveyor 42. Floats 46 provide
for maintaining each of the heads at a proper position for picking up the cut hay
from the ground. The heads and conveyors are powered by hydraulic motors, not
shown, receiving hydraulic fluid powered through lines from the motor 36. Each of

the pickup and transfer assemblies mounts on pivoting assemblies 54 and the outer
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pickup and transfer assemblies 30 and 34 are supported on curved arms 52 that pivot
and retract the heads, as explained hereinafter. Such linkages and floats are known
in the art and shown in U.S. Published Application 2010037584, published February
18, 2010 and incorporated herein by reference. As shown more clearly in Figures 2
and 3, the arms 52 extend outward and then bend downward to provide for moving
the pickup and transfer assemblies between the use position shown in Figures 1-3
and a retracted position for transport, shown in Figures 7-9.

It can be appreciated that the self-propelled merger 20 provides for picking
up a swath of cut hay of up to approximately 10 or 12 meters for example,
depending on the width of the pickup and transfer assemblies. Moreover, the outer
pickup and transfer assemblies 30 and 34 fold to a position extending substantially
rearward for transport so that in the configuration shown in Figures 7-9, the merger
20 has a width of under three meters and may be used on public roads. Moreover,
the outer heads 30 and 34 are retracted to a position wherein they provide little
obstruction of the operator’s view. The movement from the use to the retracted
position is accomplished with the arms 52 rotating about a single axis about an
angled pivot pin 50, shown in Figures 15-18.

Referring to Figures 4-6, the pickup and transfer assemblies may be moved
towards a retracted position by first folding the shrouds 44 of the outer assemblies
30 and 34 downward substantially against the conveyors 42. The assemblies 30 and
34 are then much more compact and may be easily moved to a transport position.
The arms 52 are then rotated upward and rearward. Each of the assemblies 30 and
34 mounts the arm on pivoting supports 56 as well as the linkages 54 that provide
for moving the assemblies 30 and 34 to their use position and to a properly aligned
position extending from front to rear in the fully retracted transport position. In the
fully retracted position, the assemblies 30 and 34 are rear of the cab 24 to provide an
open field of vision to the sides of the operator. Mirrors 76 allow the operator to
view around and behind the merger 20 with assemblies positioned on either side of
the chassis and aligned to minimize blocking the operator’s field of vision. The
center assembly 32 lifts upward as explained hereinafter, with the shroud 44 at least
partially retracted toward the conveyor 42. It can be appreciated that the arms 52
provide for clearing the tires of the front wheels 26 by the pivot angle and the

extension and curvature of the arms 52. Each of the assemblies 30 and 34 are
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simply rotated relative to the arm 52 to avoid contacting the tires of the wheels 26.

Referring now to Figures 7-9, the pickup and transfer assemblies 30, 32 and
34 are in the retracted position for transport. The outer assemblies 30 and 34 are
positioned with the conveyors 42 extending horizontally. Therefore, chaff, hay and
other materials on the conveyor 42 or in between the conveyor is allowed to fall off
and downward. The center assembly 32 is also tilted backward to clear material
from the conveyors 42. In the retracted transport position, the outer assemblies 30
and 34 extend along either side of the chassis 22 in a compact configuration. The
width of the merger is no wider than the center assembly 32 and the wheels 26 and
28. Moreover, the operator may see directly rearward without the pickup and
transfer assemblies 30, 32 and 34 blocking the operator’s view. The rearview
mirrors 76 extend outward beyond the retracted assemblies 30 and 34 so that the
operator may also see rearward and to the sides. The positioning of the assemblies
30 and 34 therefore creates minimal blind spots for the operator.

In addition, the center assembly 34 is lifted upward so as not to block the
forward view while also extending a minimal distance forward of the cab 24 and/or
the front wheels 26 to make maneuvering easier. This also minimizes the length of
the merger 20 for transport on trailers.

Referring to Figures 10 and 11, it can be seen that the configuration of the
assemblies as well as the support structure provides not only for easy movement
between the use position and retracted transport position but also provides for
greater adjustability of the angles of the heads 40 and conveyors 42 for use or
transport. The arm 52, support 56 and linkage 54 can be used to both move between
the transport and use position and also to provide proper height adjustment over
uneven terrain when used with the skids of the float assembly 46. The conveyors 42
and heads may also be angled and placed at various heights, as shown as Figures 10
and 11, and as shown in phantom. Moreover, the shrouds 44 may be folded into a
position adjacent the upper surface of the conveyors 42 to provide for more compact
and aerodynamic transport.

Referring now to Figures 12-16, in addition to providing simple and reliable
movement of the assemblies 30, 32 and 34, the present invention overcomes issues
related to accessing the cab 24. As shown in Figure 12, a ladder 70 and platform 72

are utilized for providing access for the operator to reach the door to the cab 24.
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Platform guard rails 78 provide added safety when standing on the platform 72 and
provide an access opening aligned with the ladder 70 when positioned as shown in
Figures 13-17. To provide clearance for moving the assembly 30, the ladder 70 is
positioned to extend rearward and behind the front wheel 26, as shown in Figure 12.
The platform 72 is lifted up to allow the arm 52 to pass beneath the platform while
the arm 52 moves between the use position and the travel position. A folding
section 80 is also moved to allow the arm 52 and assembly 30 to be moved rearward
to provide a path without striking the ladder 70, the rail 78, the platform 72 or the
front wheel 26. As shown in Figures 12-14, when the ladder is retracted, the folding
rail section 80 also acts as a barrier across the opening access opening to the ladder
70 when the ladder 70 is extended. When access is required, the ladder 70 is moved
to extend laterally outward beyond the leftmost front wheel 26, as shown in Figures
15-17. A section of the hand rail 78 is also extended outward to provide a hand hold
for the operator when ascending or descending the ladder and entering or leaving the
cab 24. The ladder 70 and folding rail section 80 may be tied to movement of the
pickup and transfer assemblies so that they automatically retract out of the way of
the arm 52 and/or are locked in a position to allow the arm 52 move between the use
position and the travel position.

Referring now to Figures 18-21, the folding mechanism for the center
assembly 32 is shown. The pivot linkage 54 provides for retracting the center
assembly 32 from the use position shown in Figures 18 and 19 to the transport
position shown in Figure 21, and varying the height and angle of the center assembly
32.

In addition, the pivot pin 50 for the arm 52 (removed for clarity) is shown. It
can be appreciated that the pivot pin 50 is oriented to project inward and upward to
facilitate the correct pivoting path for the arms 52. By orienting the pivot pin 50 as
shown, a more complicated multi-arm linkage is avoided. The orientation of the
mounting pin 50 combines with the shape of the arms 52 to facilitate a simple
pivoting motion with the arms 52 rotating about a single pivot axis without folding
to move the a;c,semblies 30 and 34 between the use and retracted positions. Each of
the pin 50s is oriented with an upper end projecting rearward and inward. This
orientation creates an axis that allows the arms 52 to swing over the left front wheel

26 and below the platform 72 between the use position and the retracted position for
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transport. The assemblies 30 and 34 pivot about support members 56 and with
linkages 58 that are also used for the float to achieve the preferred positioning for
both use and for retraction to a transport position.

It is to be understood, however, that even though numerous characteristics and
advantages of the present invention have been set forth in the foregoing description,
together with details of the structure and function of the invention, the disclosure is
illustrative only, and changes may be made in detail, especially in matters of shape,
size and arrangement of parts within the principles of the invention to the full extent
indicated by the broad general meaning of the terms in which the appended claims are

expressed.

10
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WHAT IS CLAIMED IS:
1. A self-propelled merger comprising:
a motor;

front wheels and rear wheels;

a chassis;

a first pickup and transfer assembly, a second pickup and transfer assembly
and a third pickup and transfer assembly, each of the pickup and transfer assemblies
being movable between a first position wherein the pickup and transfer assemblies
are laterally aligned and a second position;

a cab extending above and behind the second pickup and transfer assembly

5 folding mechanism for moving each of the pickup and transfer assemblies

between the first position and the second position.

2. A self-propelled merger according to claim 1, each of the pickup and transfer

assemblies comprising a pickup head, a conveyor and a shroud.
3. A self-propelled merger according to claim 2, wherein the shroud retracts.

4. A self-propelled merger according to claim 2, further comprising a ladder
assembly at a first side of the cab to provide access to the cab, the ladder assembly
moving between a first position for use and a second position to allow the first
pickup and transfer assembly to move between the first position and the second

position.

S. A self-propelled merger according to claim 2, wherein at the second position,
the chassis is intermediate the first pickup and transfer assembly and the third pickup

and transfer assembly.

6. A self-propelled merger according to claim 5, wherein the first pickup and
transfer assembly and the third pickup and transfer assembly extend substantially

along a direction of travel at the second position.

11
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7. A self-propelled merger according to claim 2, wherein the first and third
pickup and transfer assemblies are oriented with surfaces of the conveyors facing

horizontally at the second position.

8. A self-propelled merger according to claim 1, wherein each of the first and
third pickup assemblies is supported on an arm extending substantially horizontally

and bending downward in the first position.

0. A self-propelled merger according to claim 8, wherein the arm pivots about a

single axis about a pin on the chassis, wherein the pin extends inward and upward.

10. A self-propelled merger according to claim 8, wherein each of the first and

third pickup and transfer assemblies pivotally mounts to an associated arm.

11. A self-propelled merger according to claim 5, wherein the second pickup and

transfer assembly tilts upward at the second position for transport.

12. A self-propelled merger according to claim 4, further comprising a platform

extending laterally outward from the first side of the cab.

13. A self-propelled merger according to claim 12, wherein the arm of the first
pickup and transfer assembly moves below the platform and over the front wheel at

the first side when moving between the first and second positions.

14. A self-propelled merger according to claim 4, wherein the ladder assembly is
mounted to be retracted when the first pickup and transfer assembly moves between

the first and second positions.

15. A self-propelled merger according to claim 12, wherein the platform
comprises a railing and wherein a section of the railing folds during movement of

the first pickup and transfer assembly

16. A self-propelled merger according to claim 15, wherein the section of the

12
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railing automatically folds when the first pickup and transfer assembly moves

between the first and second positions.

17. A self-propelled merger according to claim 15, wherein the section of the
railing forms a barrier to prevent access to the ladder during movement of the first

pickup and transfer assembly.

18. A self-propelled merger according to claim 1, wherein the pickup head of
each of the first and third pickup and transfer assemblies is rear of the cab in the

second position.

19. A self-propelled merger according to claim 1, wherein the laterally aligned
first, second and third pickup and transfer assemblies are forward of the cab in the

first position.

20. A self-propelled merger moving along a direction of travel, the merger
comprising:

a motor;

a chassis;

a first pickup and transfer assembly, a second pickup and transfer assembly
and a third pickup and transfer assembly;

a cab above and behind the second pickup and transfer assembly;

a folding mechanism for moving each of the pickup and transfer assemblies
between a first position wherein the first, second and third pickup and transfer
assemblies are laterally aligned and a second position wherein the first and third

pickup and transfer assemblies are rear of the cab.

21. A self-propelled merger according to claim 20, each of the pickup and

transfer assemblies comprising a pickup head, a conveyor and a shroud.

13
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