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Express Label No.: EM106017404US

M&G No. 12821.16-US-C2

WINDROW MERGING APPARATUS

Cross-reference to Related Applications

This application is a continuation of application Serial No. 11/388,692, filed March
24, 2006; which is a continuation of application Serial No. 10/405,030, filed March 31, 2003,

now U.S. Patent 7,310,929; which applications are incorporated herein by reference.

Background of the Invention

Field of the Invention

The present invention relates to a windrow merger apparatus and a method of merging
windrows. In particular, the present invention relates to a windrow merging apparatus and

method having more than two heads and conveyor assemblies.

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 have typically included a single pickup head and are either self
propelled or pulled behind a tractor 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. A limiting

factor for the size of the merger device has been the towing capacity of tractors and other
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propulsion devices. However as larger, more powerful tractors are utilized, larger equipment
may be used. The larger tractors have led to larger harvesting machinery so that the need

exists for a merger with greater merging rates so as not to slow the harvest process.

Although more power may be available to propel merger devices, other limitations are
encountered that have restricted the size of windrow mergers. The machines must be
transported from field to field and able to accomplish entry and exit in and out of fields, as
well as meeting width limitations for transport on public hi é,hways 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. Patent No. 6,205,757 to Dow et al. The Dow et al. '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
teaches 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 a

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
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been positioned at ends of heads, providing an obstruction between the ends of the heads,
requiring a gap between the end row 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 remotely during merging without

having to stop.

It can be seen that a new and improved windrow merging apparatus is needed. Such a
merger should provide for a wider effective pickup face that can accommodate various
spacing of windrows and material and an unobstructed pickup face so that material is not
missed in the field. Such a merger apparatus should provide for a merger having more than
two heads and allow for folding of the heads between a use position and a storage position,
providing for transport on public roads. A merger having conveyors with fixed heads that do
not require adjustment increases the reliability and efficiency of such a merger. The present
invention addresses these as well as other problems associated with windrow merging devices

and merging operations.

Summary of the Invention

The present invention is directed to a windrow merger apparatus, such as is
commonly used to merge cut hay and/or windrows into larger windrows for harvesting or
baling. The windrow merger apparatus is configured for being towed by a tractor or other

vehicle, or may be self-propelled. The merger includes a frame and three pickup and transfer
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assemblies in a preferred embodiment. Each of the pickup and transfer assemblies includes a
pickup head and an associated conveyor. The pickup heads have sets of tines that extend
radially outward from the head spaced along the length of the head, transverse to the direction
of travel. The tines rotate and pick the hay or other material up and send it rearward to an
associated conveyor for moving to a single windrow. The heads include removable guards
intermediate the sets of tines. Motors and related equipment are recessed so that the heads are
closely aligned with the tines having an unobstructed face to the hay or other material as the
merger travels. Star wheels having a ratcheted outer periphery configured for engaging
material on the ground and rotating to aid in picking up the material may be disposed
intermediate ends of adjacent pickup heads so that an unobstructed and continuous pickup
face is achieved. In one embodiment, the pickup heads also include skid assemblies that
support the heads and ride over the ground. The skid assemblies are positioned to the rear of
the heads so as not to interrupt the continuity of the face of the tines as the merger apparatus

travels.

In one embodiment, the pickup heads are placed under a preloaded torque to position
the heads slightly lower than without the torque and are spring loaded as the pickup heads
travel and engage the uneven terrain. In this manner, the heads more easily "float" over the

uneven ground.

The merger has a linkage that is hydraulically driven in a preferred embodiment that
folds the outer pickup and transfer assemblies rearward and inward. The center pickup and
transfer assembly can be moved upward and downward in a pivoting type motion. When the
pickup and transfer assemblies are raised, each outer assembly rests on supports in its raised
and folded position. The folding systems are driven by hydraulic cylinders and provide for

folding and unfolding even while the merger apparatus is moving and operating.

Each of the pickup and transfer assemblies includes a conveyor assembly associated
with each pickup head. Shrouds extend in an arcing configuration at the rear of the conveyors

over the top to direct material flung from the heads onto the conveyors. The conveyors are
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driven by hydraulic motors in a preferred embodiment and are operable in either direction so
that multiple merging configurations and operations are possible. The merging arrangement
selected is varied by adjusting both the configuration of the pickup and transfer assemblies

and the direction of the conveyors.

In a preferred embodiment, the conveyors include pulleys or rollers that are formed
with blades radially disposed around a periphery of the pulley and engaging the conveyor belt.
The pulleys do not have a through axle and the blades chop up material that falls off of the
conveyor. Such a configuration also helps to avoid clogging, which may occur with material
engaging through axles and other moving parts. Such pulleys also reduce the weight of the

machine when compared to conventional pulleys.

Controls for the merger can be remotely actuated from the cab if the merger is self
propelled, or from the cab of the tractor or other propulsion device. Since hydraulic motors
drive the various systems on the merger, central hydraulic controls provide for simple, reliable
remote actuation that can be accomplished from the cab of a towing vehicle while the merger
operates and continues to travel. The tractor and the merger may simultaneously be operated

from a single location by one person with such a control arrangement.

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 present invention.

Brief Description of the Drawings

Referring to the drawings wherein like reference numerals and letters indicate

corresponding elements throughout the several views:
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Figure 1 is a perspective view of a merger apparatus according to the principles of the

present invention in a use position with conveyor shrouds removed for clarity;
Figure 2 is a top plan view of the merger shown in Figure 1 in the use position;
Figure 3 is a side elevational view of the merger shown in Figure 1 in the use position;

5 Figure 4 is a front perspective view of the merger shown in Figure 1 in the use

position;

Figure 5 is a perspective view of the merger shown in Figure 1 with two heads ata

folded position,

Figure 6 is a top plan view of the merger shown in Figure 5 with the two outer heads

10  at the folded position;

Figure 7 is a side elevational view of the merger shown in Figure 5 with the two outer

heads at the folded position and the center head raised;

Figure 8 is a front perspective view of the merger shown in Figure 1 with one head at

a folded position;

15 Figure 9 is a rear perspective view of the merger shown in Figure 8 with one head at a

folded position;

Figure 10 is a side elevational view of a star wheel device for the merger apparatus

shown in Figure 1;

Figure 11 shows an end sectional view of a hexagonal shaft construction utilized in the

20  conveyor of the merger apparatus;

Figure 12 shows a schematic view of the control system for the merger apparatus

shown in Figure 1;
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Figure 13 is an elevational of a pretorque device showing a head angled from the

pretorque and at a non-torqued position in phantom;
Figure 14 is a bottom perspective view of the merger shown in Figure 1;

Figure 15 is a perspective view of a head assembly according to the principles of the

present invention;
Figure 16 is a bottom perspective view of a conveyor;
Figure 17 is an end sectional view of a pickup and transport assembly;

Figure 18 is an end elevational view of the pre-torque device for the head of the

merger;

Figure 19 is a partially exploded perspective view of a pickup and transport assembly

for the merger apparatus;

Figure 20 is a perspective partially exploded view of a conveyor for the merger

apparatus;
Figure 21 is a perspective view of a conveyor roller; and
Figures 22-24 are diagrammatic views of patterns of merger methods according to the

principles of the present invention.

Detailed Description

Referring now to the drawings, and in particular to Figure 1, there is shown a merger
apparatus, generally designated 100. A towing device, generally a tractor 1000 tows the
merger apparatus 100. In other configurations, the merger apparatus 100 may be self
propelled, such as is well known to those skilled in the art and the principles of the present

invention apply to towed and self-propelled devices.
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As shown generally in Figures 1-4, the merger includes three pickup and transfer
assemblies, designated 104, 106 and 108. The assemblies 104, 106 and 108 are supported on
a framework 101 including folding arms 102 that provides for movement of the outer
assemblies 104 and 108 between a use position and a folded position, as explained
hereinafter. The merger apparatus 100 includes steerable rear wheels 114 and a hitch 110 for
mounting to the tractor 1000. A steering linkage 116, such as is well known in the art,
connects the towing vehicle 1000 to the rear wheels 114 to improve tracking so that the
merger apparatus 100 substantially follows directly behind the towing vehicle 1000. A power
take off typically provides the power to the merger apparatus 100 from the towing vehicle
1000. In addition, the controls are mounted in the cab of the towing vehicle 1000, as
explained hereinafter, so that an operator may control all merger functions without having to

stop the merging operation and make manual adjustments to the merger 100.

The folding arm 102 is actuated by a linkage 118 to facilitate movement of the
pivoting assemblies 104, 106 and 108 between a use position to a storage position. Each
pickup and transfer assembly 104, 106 and 108 includes a head unit, designated 124, 126 and
128 respectively. The heads 124, 126 and 128 pick up and deliver the crop rearward to
corresponding conveyors 134, 136 and 138. As shown in Figures 4, 15 and 16, each pickup
and transfer assembly 104, 106 and 108 includes an arcing shroud 160. The shrouds 160
intercept material that has been thrown rearward and directs it downward onto the
corresponding conveyor. The shrouds 160 are shown removed for clarity in several of the

views, but is foreseen that the shrouds 160 will be utilized in most merging operations.

The merger 100 has flexibility with respect to conveyor travel direction as well as with
respect to the number of heads operating, so that multiple configurations for different merging
needs and operation are possible. As shown in Figures 1-4, the merger 100 may be operated
with all three pickup and transfer assemblies, 104, 106 and 108 in a lowered operating
position. When operated in this mode, the merger 100 can cover a much wider swath,
merging more material and a greater number of windrows than is possible with prior merger

devices.

Page 14 of 337



10

15

20

25

As shown in Figures 8 and 9, either of the outer pickup assemblies, namely pickup
assembly 104 or pickup assembly 108, may be raised independently of each of the other
assemblies. With such a configuration, the merger 100 is able to operate with two of the
pickup and transfer assemblies, therefore merging a swath two thirds of the full width of the
merger 100, such as when configured as shown in Figures 1-4. Such a two head merging
configuration may be needed for irregularities in the terrain, to access smaller fields or

irregular shaped fields, or for improved merging at edges of fields.

As also shown in Figures 8 and 9, either the assembly 104 or the assembly 108 may be
raised independently of the other assemblies. This provides for merging while having either
of the pickup and transfer assemblies 104 or 108 extending to one side or the other of the
towing vehicle 1000. In addition, the conveyors 134, 136 and 138 are reversible, to be
operable in both directions so that material may be selectively transported either to the left or
the right. The conveyors 134, 136 and 138 may also operate in either direction when one of
the pickup and transport assemblies is raised. With such flexibility, it is possible to direct
material to the outer ends of the pickup and transport assemblies 104 or 108 or to either of the
ends of transport assembly 106, depending on the configuration of the merger 100 and the
needs of the merging apparatus.

Referring now to Figures 5-7, the merger 100 may have both pickup assemblies 104
and 108 raised simultaneously while the center pickup and transfer assembly 106 remains
lowered in an operating position. The pickup assemblies 104 and 108 generally rest on
supports 122 while raised and folded. The pickup assembly 106 may be operated as a single
conveyor merger with its head 126 collecting material and throwing it backward to the
associated conveyor 136 for transport to either end of the pickup assembly 106. With this
configuration, even smaller areas may be accessed with a merger capable of collecting
material from much greater area per pass than is possible with prior art merger devices. In
addition, as shown in Figure 7, all of the pickup and transfer assemblies 104, 106 and 108
may be raised for transporting the merger when not operating to collect material. In this

configuration, with all three pickup and transfer assemblies 104, 106, and 108 are raised, the
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merger 100 is capable of transport on public roads. The pickup and transfer assemblies 104
and 108 fold rearward and inward to minimize the overall width and height of the merger 100.
The merger 100 has the additional advantage of being centered behind the transport vehicle in
its transport configuration. As the conveyors and folding linkages are independently
operable, the merger 100 may be operated continuously, even while the pickup and transfer
assemblies 104, 106 and 108 are being raised or lowered. This control provides for
continuous operation and improved efficiency that is not possible with prior merger devices
that require that the merger be stopped to raise, lower or otherwise adjust any of the merger's

equipment.

The pickup and transport assemblies 104 and 108 mount to the folding arm 102 on
mounts 192 attached to a pickup and transport assembly support frame 190 associated with
each assembly 104 or 108. Each of the pickup and transfer assemblies 104, 106 and 108 is
interchangeable with the other pickup and transfer assemblies and vary only in their mounting
to the merger 100. This interchangeability reduces the parts inventory necessary for servicing
the merger device 100 and decreases down time when repair of one of the pickup assemblies

is required.

Merger Heads

Referring now to Figures 14, 15 and 17, the merger heads 124, 126 and 128 include a
multiplicity of tines 200 spaced along the length of each head. In addition, as shown most
clearly in Figure 17, the tines 200 are also spaced radially around the circumference of an
arbor 168 along the length of the head. The tines 200 are somewhat flexible and are pivotally
mounted to provide flexure should a tine engage the ground or other obstacle. Intermediate
the sets of tines 200 are guards 202 that extend around the top front and bottom of the arbor
168 and provide protection to the inner equipment of the heads. The guards 202 are straight
members in a preferred embodiment that are bent and mounted under tension, as explained in
co-pending U.S. Patent Application Serial No. 10/027,930, incorporated herein by reference.

The tines 200 and guards 202 are easily removable and replaced should damage occur. The

10
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guards 202 may be loosened at one end while remaining attached at a second end to provide
easy access to damaged tines 200 and perform other maintenance. The heads include a
housing 204 that is mounted to the corresponding pickup and transfer assembly on the
preloaded torque assemblies 210 as shown in Figure 19. The preloaded torque assemblies 210
provide a lifting force against the weight of the heads 124, 126 and 128 to improve the ride as
the merger 100 travels over irregularities in the terrain. As shown most clearly in Figure 17,
the heads 124, 126 and 128 are mounted with approximately 15 degrees of bias from the
preloaded torque assembly in variance to a non-torqued position, shown in phantom in Figure
13. The heads are therefore spring loaded and rise up and over rocks and other irregularities
with greater ease. In addition to improving the ability to "ride" over irregularities, the
preloading force improves performance by increasing contact time with material to be picked
up. The flexure also decreases the damage and therefore, maintenance and down time for the

merger.

Referring now to Figure 18, the preloaded torque assembly 210 includes a center
rectangular floating element 212 that is supported by four resilient members 214 spaced on
the four sides of the center floating element 212. A housing 216 retains the center member
212 and the resilient support members 214 and allows for mounting of the heads to the

preloaded torque assembly 210.

As shown most clearly in Figure 15, a hydraulic motor 206 drives each arbor 168 for
the heads 124, 126 and 128. The hydraulic motor 206 is recessed into the housing 204 of the
heads 124, 126 and 128. With the hydraulic motor 206 recessed, the ends of the heads 124,
126 and 128 are positioned substantially to abut one another. No obstruction due to drive
mechanisms, support wheels or other mechanisms inserted intermediate the adjacent heads is
required, as was typical with previous merger devices. Therefore, the end tines 202 of one
head are close to the tines 202 of another head so that there are no large gaps between the
heads as occur with previous merger devices, which had motors and other equipment between
heads. In addition, the merger includes star wheels 162 mounted intermediate ends of the
heads 124 and 126 and intermediate ends of the heads 126 and 128. The star wheels 162 are

11
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rotatably mounted to the housing 204 at the ends of the heads, as shown most clearly in
Figure 19. As shown in Figure 10, the star wheels 162 include a number of teeth spaced
around the periphery of the star wheel 162 in a notched configuration. As the star wheels 162
rotate, the notches and teeth intercept material that is not picked by the end tines 202 of the
adjacent heads and aids in directing the material rearward. The star wheels 162 eliminate
gaps and minimize the material that is not picked up and left on the ground after the merger

100 passes.

The heads 124, 126 and 128 of the present invention provide an unobstructed pickup
face to engage the material to be windrowed as the merger 100 moves. Recessed hydraulic
motors 206 allow for placing the ends of the heads 124, 126 and 128 in close proximity to one
another and eliminate the large gaps where prior art drive support mergers and other
mechanisms and machinery were located. Moreover, the star wheels 162 inserted
intermediate the ends of heads 124, 126 and intermediate the ends of the heads 126 and 128,
as shown most clearly in Figure 4, ensure that the face of the merger is unobstructed and
continuous. The merger 100 provides improved pickup while achieving a greater width per

pass than has been seen heretofore.

Folding

A folding linkage 118 that is hydraulically driven accomplishes the folding of the
pickup and transfer assemblies 104, 106 and 108. The outer pickup and transfer assemblies
104 and 108 are folded rearward and inward from the use position shown in Figure 1, to the
storage position shown in Figure 5. The pickup and transport assemblies 104 and 108 are
directed up, in and to the rear at the folded position shown in Figure 5. The arms 102 of the
folding frame 101 engage and rest on supports 122 at their folded position. Folding of each of
the assemblies 104, 106 and 108 can occur independently from folding of the other assemblies
and can occur while the merger 100 is in operation and moving. The pickup and transfer
assemblies 104, 106 and 108 are substantially compact and are interchangeable so that a spare

head may be utilized and mounted to either of the folding linkages 118 or mounted as the

12
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center head 106.

Material Transport System

Each of the pickup and transport assemblies 104, 106 and 108 includes an associated
conveyor assembly, 134, 136 and 138 respectively, such as shown in Figures 1, 4, 5 and 14.
Although not shown in several of the views, the conveyor assemblies include shrouds 160 as
shown in Figure 15. The shrouds 160 are generally positioned behind the rear edge of the
conveyor and extend upward and forward in an arcing configuration over the conveyors to
direct material thrown rearward by the heads down onto the moving conveyor. This
configuration ensures that a greater percentage of the material is actually transferred and

merged.

Referring to Figures 16, 19 and 20, each of the conveyors 134, 136 and 138 includes a
belt 170 mounted above end pulleys (also commonly called rollers) 172. The upper length of
the belt 170 travels on horizontal supports 240 extending along the length of the belt. A
tensioner pulley 174 is positioned below and intermediate the end pulleys and mounts in a slot
178 in a tensioner plate 176. The slot 178 extends vertically so that the weight of the

tensioner pulley 174 aids in providing proper tension to the conveyor belt 170.

Each of the pulleys 172 and 174 is uniquely configured to eliminate a center axle and
its associated problems. The pulleys 172 and 174 are similar with the only differences
occurring in the manner they are mounted and driven. The rollers 172 and 174 include a
plurality of blades 180 spaced about a periphery of bulkheads 182 and center V-rings 184. In
the embodiment shown, twelve of such blades 180 are utilized, but other configurations with
fewer or more blades could also be utilized. The bulkheads 182 include radially extending
slots, as shown in Figure 21 to position and hold the blades 180. The V-rings also provide
for engaging a tracking member from the belt 170 in some configurations to ensure that the
belt does not drift laterally and remains properly aligned. The blades 180 preferably include a
shallow arcing profile so that a slight crown is provided to the belt 170. With the multiple

blades 180 and with elimination of a center axle, material that otherwise may fall into the
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roller area may be chopped up by the blades 180. In addition, material is less likely to stick,
jam or bind axles, as is a common problem with conveyor pulleys. The pulleys 172 and 174
include a bearing housing 188 at one or both ends. In addition, at least one of the rollers
includes a drive socket for receiving a drive shaft from a hydraulic conveyor motor 230 as
shown in Figure 20. The bearing housings 188 receive bearings 232 that connect over mounts
234. As shown in Figure 11, the merger 100 utilizes hex pins 236 throughout its construction
that engage an inner hex shaped surface of the bearings 232 and provides for simpler
assembly and maintenance, due to improved tool access and engagement. Tension on the belt
170 is applied by connecting the ends at a seam 220 and tightening. The seam 220 defines a
flange, as the belt 170 typically includes a plurality of flanges extending transverse to the
length of the belt to aid in moving material. The seam 220 includes a hinge 222 that receives
a pin and is folded over for tightening. The ends of the belt 170 are then bolted together or

otherwise connected to provide proper tension on the belt.

With the present configuration of the conveyors, the ends are fixed rather than sliding.
This keeps the pulleys 172 at a fixed mounting location and provides advantages in alignment
and reconfiguration. With fixed ends, no adjustment is made as the pickup and transport
assemblies 104, 106 and 108 are folded or unfolded. Since there is no spacing needed for
adjustment, overall width is decreased and ends of the conveyors are maintained in a closer
proximity. Moreover, it has been found that with the motors for the heads recessed, the ends
of the conveyors 134, 136 and 138 are sufficiently close so that at operating speed, material
does not fall between the ends of the belts and is propelled forward with sufficient momentum

to reach the belt 170 of the next adjacent conveyor.

The tension is also critical as the hydraulic conveyor motors 230 are reversible so that
the conveyors 134, 136 and 138 may be operated to direct material for merging to either end
of the merger 100. In addition, the conveyors 134, 136 and 138 are operable independent of
one another to provide greater flexibility with merging material than is possible with the prior
art. Tensioning becomes more critical as the belt 170 is pulled when the belt travels in a first

direction, but is pushed when the belt 170 travels in a second direction. If the belt 170 is not
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in a proper tension and does not have proper tracking devices, the conveyors may jam or
otherwise malfunction. The present invention provides sufficient tracking, drive and

alignment that such problems are overcome.

Controls

Referring now to Figure 12 there is shown the controls 300 for the merger 100. The
controls 300 are remotely actuated from the cab of the tractor 1000 in a preferred
embodiment, but may also be utilized in the cab of self propelled embodiments. The control
panel 300 includes switches to control the function of the merger 100. Three position toggles
switches 304, 306 and 308 control the conveyor belt direction for the pickup and transfer
assemblies 104, 106 and 108, respectively. The switch 304 controls the left conveyor and
pickup and transfer assembly 104. The switch 304 controls the center conveyor 134 and the
head 124. The switch 306 controls the center conveyor 136 and the head 126. The switch
308 controls the center conveyor 138 and the head 128. In one position, the conveyors travel
to the left and in another position, the conveyors travel to the right. With the switches 304,

306 or 308 in the middle position, the associated conveyor and pick up head are turned off.

The control panel also includes switches 314, 316 and 318 to control raising and
lowering of the pickup and transfer assemblies 104, 106 and 108, respectively. In a preferred
embodiment, the switches 314, 316 and 318 are rocker type switches. The switches 314, 316
and 318 allow for clearing obstructions and positioning the pickup and transfer assemblies
104, 106 and 108 for road travel. A switch 320 allows for height adjustment of the heads 124,
126 and 128. The controls 300 are easily accessible by an operator and provide for
adjustment while moving. The controls 300 include wiring leading to electro-hydraulic
valves on the merger 100 in a preferred embodiment. Hydraulic pressure is provided by the
hydraulic system of the tractor 1000 for lifting functions. The heads 124, 126 and 128 and the
conveyors 134, 136 and 138 are powered by a tractor power take off driven hydraulic pump.
The hydraulic system also provides for a floating operation for the heads 124, 126 and 128

when the associated conveyor is running in the normal operating condition.
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Supports

Referring now to Figures 16 and 19, skid assemblies 140 provide support and height
adjustment for the pickup and transport assemblies 104, 106 and 108. The skid assemblies
140 include a rear wheel 142 and one or more front rollers 148 mounted on a skid body 144.
A ski type member 146 may extend forward with a lower ramped lead surface to provide for
more easily traveling over uneven terrain. The skid assemblies 140 include adjustment holes
154 and 152 for adjusting the position of the rollers 148 as well as their mounting position on
the pickup and transfer assemblies 104, 106 and 108. A linkage 218 is utilized for adjusting
the position of the skid assembly 140 and therefore the height of the associated support head.
The skid assemblies 140 are positioned below the conveyors 134, 136 and 138 to the rear of
the heads 124, 126 and 128, as also shown in Figure 17. The positioning of the skid
assemblies 140 eliminates impinging on the operation of the heads and provides for achieving

an unobstructed face for the pickup heads 124, 126 and 128.

Merging Operations

Referring to Figures 22-24, the merger apparatus 100 may be configured for varying
the merging patterns. As shown in Figure 23, the conveyors can be operated with two
conveyors driven in a first direction and a third conveyor driven in the opposite direction.
Figure 23 shows the merger 100 configured for a typical merging operation with all
conveyors operating in the same direction. It can be appreciated that the merger 100 may also
be operated with only two heads or one head. Such merging patterns are shown in U.S. Patent

6,205,757 to Dow.

As shown in Figure 24, the merger may create a double windrow B by transferring a
single windrow onto another single windrow A. This is accomplished with a single pickup
and transfer assembly operating in a first direction. Triple windrows C are created with two
pickup and transfer assemblies operating in the same direction to merge two windrows onto a
single windrow A. As shown in Figure 22, quadruple windrows D are created when three

windrows are transferred onto a single windrow A.
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As shown in Figure 23, the merger 100 may be operated with all three pickup and
transfer assemblies operating in the same direction. With such a configuration, three
windrows may be merged from each side of a single windrow A. Six windrows may be
merged to create a septuple windrow G as the merger 100 is advanced up and down the

windrows.

It can be appreciated that the merger 100 of the present invention provides for
changing the number of pickup and transfer assemblies operating and the direction of the
conveyors to combine windrows into larger merged windrows. Any combination of from one
to seven windrows may be achieved by the merger 100 to meet the capabilities of the

harvesting equipment and account for the field and weather conditions.

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.
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WE CLAIM:

1 A windrow merger, comprising:

a merger assembly including a center pick up head, a left pick up head, and a nght
pick up head, each of the center, left, and right pick up heads having a length, the left and
right pick up heads each being positionable in an extended use position and a retracted travel
position;

wherein the lengths of the left and right pick up heads are generally transverse to a
direction of travel when positioned in the extended use position, and wherein the lengths of
the left and right pick up heads are generally aligned with the direction of travel when
position in the retracted travel position, the left and right pick up heads further being located

above the center pick up head when positioned in the retracted travel position.
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Abstract

A windrow merger has a frame supporting first, second and third pickup assemblies,
with the two outside pickup assemblies foldable between an extended use position and a
retracted travel position. Each of the pickup assemblies includes a reversible conveyor
providing multiple windrow merging configurations. The pickup assemblies are

interchangeable and aligned to define an unobstructed pickup face.

19

Page 25 of 337



Title: WINDROW MERGING APPARATUS
Attorney Name: KAREN A. FITZSIMMONS

Phone No.: 612.371.5340

Docket No.: 12821.16USC2
Sheet 1 of 24

Inventor: DOW ET AL

0001

1914

Page 26 of 337



12821.16USC2
Title: WINDROW MERGING APPARATUS

Attorney Name: KAREN A. FITZSIMMONS

Phone No.: 612.371.5340

Inventor: DOW ET AL
Sheet 2 of 24

Docket No.:

ovl

01 901 801

00l

000}
¢ Ol

Page 27 of 337



FIG.3

100

Inventor: DOWET AL

Docket No.: 12821.16USC2

Title: WINDROW MERGING APPARATUS
Attorney Name: KAREN A. FITZSIMMONS
Phone No.: 612.371.5340

V4
4
r
()

Sheet 3 of 24
o
-
- )
- — °] ©
s s o] d ~N
o] O
I |o ol H
I |o ol |
| | e
|
| lm §
| T
I | . :
| '
| - — (9,
p :
| I ‘-r‘ -
| | "‘2 I 0
' : I
| < L |
o O | 9* I
| -
| |
| © |
| -
I

101

116

146
154

144
148

142

140

114

Page 28 of 337



12821.16USC2
Title: WINDROW MERGING APPARATUS
Attorney Name: KAREN A. FITZSIMMONS
Phone No.: 612.371.5340

Inventor: DOWET AL
Sheet 4 of 24

Docket No.:

Page 29 of 337



FIG.S

Inventor: DOWET AL

Docket No.: 12821.16USC2

Title: WINDROW MERGING APPARATUS
Attorney Name: KAREN A. FITZSIMMONS
Phone No.: 612.371.5340

Sheet 5 of 24

Page 30 of 337



Inventor: DOWET AL

Docket No.: 12821.16USC2

Title: WINDROW MERGING APPARATUS
Attorney Name: KAREN A. FITZSIMMONS
Phone No.: 612.371.5340

Sheet 6 of 24

FIG.6

I I I I I DN R RO I O B

| 108
| S- 128 1

E?“/
-
-

138
~—~

! .
[] o
= =

14o~\\‘_ : _ : ,/r140
N w )

qa@ﬂ%%y i= = @Spﬁbﬁb

(- >
114 114

Page 31 of 337



FIG.7

Inventor: DOWET AL

Docket No.: 12821.16USC2

Title: WINDROW MERGING APPARATUS
Attorney Name: KAREN A. FITZSIMMONS
Phone No.: 612.371.5340

Sheet 7 of 24

101
B
il

*

Page 32 of 337



100

//—1 40

108

FIG.8

138

128

Inventor: DOWET AL

Docket No.: 12821,16USC2

Title: WINDROW MERGING APPARATUS
Attomey Name: KAREN A. FITZSIMMONS
Phone No.: 612.371.5340

Sheet 8 of 24
o
/) -
©
7 A ~
,/ " —
S Vi
A . ©
o -] 0
Vi \\ ©
P, )
VA .
Vi \
" X 4
/
g : \ .
- ®© ) g
: - o 7
o~ \ &
N .
E [\
i D : /
~— = X /
\ <
g @ =
—N——

Page 33 of 337



Title: WINDROW MERGING APPARATUS
Attomey Name: KAREN A. FITZSIMMONS

Phone No.: 612.371.5340

Docket No.: 12821.16USC2
Sheet 9 of 24

Inventor: DOWET AL

6Ol

Page 34 of 337



FIG.10

Inventor: DOWET AL

Docket No.: 12821.16USC2

Title: WINDROW MERGING APPARATUS
Attomney Name: KAREN A. FITZSIMMONS
Phone No.: 612.371.5340

Sheet 10 of 24

140

Page 35 of 337



172

236

Inventor: DOW ET AL

Docket No.: 12821.16USC2

Title: WINDROW MERGING APPARATUS
Attorney Name: KAREN A. FITZSIMMONS
Phone No.: 612.371.5340

Sheet 11 of 24

FIG.11

202

200

200

202

Page 36 of 337



FIG.12

Inventor: DOW ET AL

Docket No.: 12821.16USC2

Title: WINDROW MERGING APPARATUS
Attorney Name: KAREN A. FITZSIMMONS
Phone No.: 612.371.5340

Sheet 12 of 24

Page 37 of 337



FIG.13
120

Inventor; DOWET AL
Docket No.: 12821.16USC2

Title: WINDROW MERGING APPARATUS
Attomey Name: KAREN A. FITZSIMMONS

Phone No.: 612.371.5340
Sheet 13 of 24

A

~— — T T ~—
N e E |
¢.
~
o | |H \
o~
N
N © @
703 e, Wi
£ N /)4: /"
%
1/ ‘l;-“. > - l(r—. +
.\ .
\ ./'
Lz ©
; \ s

o
o
™~

204

Page 38 of 337



12821.16USC2
Title: WINDROW MERGING APPARATUS
Attommey Name: KAREN A. FITZSIMMONS
Phone No.: 612.371.5340

Inventor: DOW ET AL
Sheet 14 of 24

Docket No.:

00l

Y1014

Page 39 of 337



FIG.15

Inventor: DOW ET AL

Docket No.: 12821.16USC2

Title: WINDROW MERGING APPARATUS
Attorney Name: KAREN A. FITZSIMMONS
Phone No.: 612.371.5340

Sheet 15 of 24

204

Page 40 of 337



Title: WINDROW MERGING APPARATUS
Attomey Name: KAREN A. FITZSIMMONS

Phone No.: 612.371.5340

Docket No.: 12821.16USC2
Sheet 16 of 24

Inventor: DOWET AL

91°914

Page 41 of 337



FIG.17

162

Inventor: DOW ET AL

Docket No.: 12821.16USC2

Title: WINDROW MERGING APPARATUS
Attorney Name: KAREN A. FITZSIMMONS
Phone No.: 612.371.5340

Sheet 17 of 24

o
n
-
0
8/—‘ 4 __../
- o~
.--""'_""—"'ID
g —
- <
S \ <
. 1 L.
Q T - / (=]
!—\ AT LT, e o0
i = : kst
AR o~
a® S
—
8 b
\ J \
o
o ) W
o [ o)
= ﬁ -
™~
N
.Q_
__-’O
? ™~
)l ©
5 W
(o]
—
< L)
S o~
™ ~

Page 42 of 337



Inventor: DOWET AL

Docket No.: 12821.16USC2

Title: WINDROW MERGING APPARATUS
Attomey Name: KAREN A. FITZSIMMONS
Phone No.: 612.371.5340

Sheet 18 of 24

FIG.18

212

214

210

Page 43 of 337



Inventor: DOW ET AL
Docket No.: 12821.16USC2

Title: WINDROW MERGING APPARATUS
Attorney Name: KAREN A. FITZSIMMONS
Phone No.: 612.371.5340

Sheet 19 of 24

Page 44 of 337



Inventor: DOWET AL

Docket No.: 12821.16USC2

Title: WINDROW MERGING APPARATUS
Attorney Name: KAREN A. FITZSIMMONS
Phone No.: 612.371.5340

Sheet 20 of 24

Page 45 of 337



FIG.21

Inventor: DOWET AL

Docket No.: 12821.16USC2

Title: WINDROW MERGING APPARATUS
Attorney Name: KAREN A. FITZSIMMONS
Phone No.: 612.371.5340

Sheet 21 of 24

0]
[+ o
-~

Page 46 of 337



Inventor: DOW ET AL

Docket No.: 12821.16USC2

Title: WINDROW MERGING APPARATUS
Attorney Name: KAREN A. FITZSIMMONS
Phone No.: 612.371.5340

Sheet 22 of 24

Page 47 of 337



Inventor: DOWET AL

Docket No.: 12821.16USC2

Title: WINDROW MERGING APPARATUS
Attorney Name: KAREN A. FITZSIMMONS
Phone No.: 612.371.5340

Sheet 23 of 24

Page 48 of 337



4

Inventor; DOWET AL

Docket No.: 12821.16USC2

Title: WINDROW MERGING APPARATUS
Attomey Name: KAREN A. FITZSIMMONS
Phone No.: 612.371.5340

Sheet 24 of 24

Page 49 of 337



Attomey Docket No. 12821.16US01
MERCHANT & GOULD P.C.

United States Patent Application
COMBINED DECLARATION AND POWER OF ATTORNEY

As a below named inventor | hereby declare that: my residence, post office address and citizenship are as stated below next to my
name; that

I verily believe I am the original, first and sole inventor (if only one name is listed below) or a joint inventor (if plural inventors
are named below) of the subject matter which is claimed and for which a patent is sought on the invention entitled: WINDROW
MERGING APPARATUS.

The specification of which
a. [] is attached hereto
b. X was filed on March 31, 2003 as application serial no. 10/405,030 which I have reviewed and for which I solicit a United States

patent.

I hereby state that [ have reviewed and understand the contents of the above-identified specification, including the claims, as amended by
any amendment referred to above.

I hereby claim foreign priority benefits under Title 35, United States Code, § 119/365 of any foreign application(s) for patent or inventor's
certificate listed below and have also identified below any foreign application for patent or inventor's certificate having a filing date before
that of the application on the basis of which priority is claimed:

a. X no such applications have been filed.
b. [] such applications have been filed as follows:

FOREIGN APPLICATION(S), IF ANY, CLAIMING PRIORITY UNDER 35 USC § 119

COUNTRY APPLICATION NUMBER DATE OF FEING DATE OF ISSUE
(day, month, yeait) (day, month, year)

ALL FOREIGN APPLICATION(S), IF ANY, FILED BEFORE THE PRIORITY APPLICATION(S)

COUNTRY APPLICATION NUMBER DATE OF FILING DATE OF ISSUE
(day, month, year) (day, month, year)

I hereby claim the benefit under Title 35, United States Code, § 120/365 of any United States and PCT international application(s) listed
below and, insofar as the subject matter of each of the claims of this application is not disclosed in the prior United States application in the
manner provided by the first paragraph of Title 35, United States Code, § 112, I acknowledge the duty to disclose material information as
defined in Title 37, Code of Federal Regulations, § 1.56(a) which occurred between the filing date of the prior application and the national
or PCT international filing date of this application.

U.S. APPLICATION NUMBER DATE OF FILING (day, month, year) STATUS (patented, pending, abandoned)

I hereby claim the benefit under Title 35, United States Code § 119(e) of any United States provisional application(s) listed below:

U.S. PROVISIONAL APPLICATION NUMBER DATE OF FILING (Day, Month, Year)
e ——— SE i
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I ack..-rowledge the duty to disclose information that is material to the patentability of this application in accordance with Title 37, Code of
Federal Regulations, § 1.56 (reprinted below):

§ 1.56 Duty to disclose information material to patentability.

(a) A patent by its very nature is affected with a public interest. The public interest is best served, and the most effective
patent examination occurs when, at the time an application is being examined, the Office is aware of and evaluates the teachings of all
information material to patentability. Each individual associated with the filing and prosecution of a patent application has a duty of candor
and good faith in dealing with the Office, which includes a duty to disclose to the Office all information known to that individual to be
material to patentability as defined in this section. The duty to disclose information exists with respect to each pending claim until the
claim is canceled or withdrawn from consideration, or the application becomes abandoned. Information material to the patentability of a
claim that is canceled or withdrawn from consideration need not be submitted if the information is not material to the patentability of any
claim remaining under consideration in the application. There is no duty to submit information which is not material to the patentability of
any existing claim. The duty to disclose all information known to be material to patentability is deemed to be satisfied if all information
known to be material to patentability of any claim issued in a patent was cited by the Office or submitted to the Office in the manner
prescribed by §§ 1.97(b)-(d) and 1.98. However, no patent will be granted on an application in connection with which fraud on the Office
was practiced or attempted or the duty of disclosure was violated through bad faith or intentional misconduct. The Office encourages
applicants to carefully examine:

(1) prior art cited in search reports of a foreign patent office in a counterpart application, and

(2) the closest information over which individuals associated with the filing or prosecution of a patent application
believe any pending claim patentably defines, to make sure that any material information contained therein is disclosed to the Office.

(b) Under this section, information is material to patentability when it is not cumulative to information already of record or
being made of record in the application, and

(1) It establishes, by itself or in combination with other information, a prima facie case of unpatentability of a claim;
or |
(2) It refutes, or is inconsistent with, a position the applicant takes in:
(1) Opposing an argument of unpatentability relied on by the Office, or
(ii) Asserting an argument of patentability.

A prima facie case of unpatentability is established when the information compels a conclusion that a claim is unpatentable under the
preponderance of evidence, burden-of-proof standard, giving each term in the claim its broadest reasonable construction consistent with the
specification, and before any consideration is given to evidence which may be submitted in an attempt to establish a contrary conclusion of

patentability.

(c) Individualé associated with the filing or prosecution of a patent application within the meaning of this section are:
(1) Each inventor named in the application:
(2) Each attorney or agent who prepares or prosecutes the application; and
(3) Every other person who is substantively involved in the preparation or prosecution of the application and who is

associated with the inventor, with the assignee or with anyone to whom there is an obligation to assign the application.

(d) Individuals other than the attorney, agent or inventor may comply with this section by disclosing information to the
attorney, agent, or inventor.

(e) In any continuation-in-part application, the duty under this section includes the duty to disclose to the Office all
information known to the person to be material to patentability, as defined in paragraph (b) of this section, which became available between
the filing date of the prior application and the national or PCT international filing date of the continuation-in-part application.
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Ali, M. Jeffer Reg. No. 46,359
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Byme, Linda M. Reg. No. 32,404 Pauly, Daniel M. Reg. No. 40,123
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Kalinsky, Robert A. Reg. No. 50,471 Wong, Bryan A. Reg. No. 50,836
Kettelberger, Denise Reg. No. 33,924 Wong, Thomas S. Reg. No. 48,577
Keys, Jeramie J. Reg. No. 42,724 Xia, Tim Tingkang Reg. No. 45,242
Knearl, Homer L. Reg. No. 21,197 Zeuli, Anthony R, Reg. No. 45,255
Korver, Joshua W. Reg. No. 51,894

Kowalchyk, Alan W. Reg. No. 31,535

Kowalchyk, Katherine M. Reg. No. 36,848

Lamberty, Michael Reg. No. 50,760

Larson, James A. Reg. No. 40,443

I hereby authorize them to act and rely on instructions from and communicate directly with the person/assignee/attorney/firm/ organization
who/which first sends/sent this case to them and by whom/which I hereby declare that I have consented after full disclosure to be
represented unless/until I instruct Merchant & Gould P.C. to the contrary.
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[ understand that the execution of this document, and the grant of a power of attorney, does not in itself establish an attorney-client
relationship between the undersigned and the law firm Merchant & Gould P.C., or any of its attorneys.
Please direct all correspondence in this case to Merchant & Gould P.C. at the address indicated below:

Merchant & Gould P.C.
P.O. Box 2903
Minneapolis, MN 55402-0903

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are
believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so made are
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false statements

may jeopardize the validity of the application or any patent issued thereon.

Full Name Family Name First Given Name Second Given Name

2 Of Inventor DOW Paul W.

0 Residence City State or Foreign Country Country of Citizenship
& Citizenship Byron New York U.S.A.

1 Mailing Address City State & Zip Code/Country
Address 7232 South Byron Road Byron New York 14422 US.A.

Signature of Inventor 201:

Pl

o Noas~

e @/Z 7/03

Full Name Family Name First Given Name Second Given Name

2 Of Inventor DOW Steven S.

0 Residence City State or Foreign Country Country of Citizenship
& Citizenship Byron New York U.S.A.

2 Mailing Address City State & Zip Code/Country
Address 6561 TransitRoad Byron New York 14422 U.S.A.

Signature of Inventor 202:

W@W

" 27/ O3

Second Given Name

Full Name Family Name First Given Name

2 Of Inventor WOODRUFF Mark M.

0 Residence City State or Foreign Country Country of Citizenship
& Citizenship Bergen New York U.S.A.

3 Mailing Address City State & Zip Code/Country
Address 7311 West Bergen Road Bergen New York 14416 U.S.A.

DatZ/Z?/o_?

Signatureoflnventorzw'r?’%@ 7Z{’ W

T
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Date

10/19/10

PTQ/SB/OE (12-04)

Approved for use through 7/31/2006. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875
u 12/925,405
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE () RATE ($) FEE ($)
AARK, FEE N/A N/A N/A 165 N/A
(37 CFR 1.16(a), (b), or (c))
SEARCH FEE
NIA NIA
(37 CFR 1.16(k). (i). or (m)) i ik 270
EXAMINATION FEE N/A C N/A N/A 110 A
(37 CFR 1.16(0). (p). or (Q))
TOTAL CLAIMS
(37 CFR 1.16(i)) : I x$26 i x$52
INDEPENDENT CLAIMS »
(37 CFR 1.16(h)) 1 minus 3 = x$110 xe20
If the specifi and dr gs exceed 100
APPLICATION SIZE sheets of paper, lhe application size fee due is
FEE $270 ($135 for small entity) for each additional
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See
35 U.5.C. 41(a)(1)(G) and 37 CFR
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 195 390
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 545 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
ADDI- ADDI-
REMAINING NUMBER PRESENT
< AFTER PREVIOUSLY EXTRA RATE ($) EE’E"{';')- RATE(S) EEE”(‘:‘;
E AMENDMENT PAID FOR
w Total - - e - = OR s
g (37 CFR 1.16(i)) Minus = X = X =
Z | Independent ; _— _ - -
g (37 CFR 1.16(h)) Minus = X — oR X
< | Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) N/A OR N/A
TOTAL OR TOTAL
ADD'T FEE ADD'T FEE
(Column 1) (Column 2) (Column 3) OR
CLAIMS HIGHEST
ADDI- ADDI-
REMAINING NUMBER PRESENT
@ AFTER PREVIOUSLY EXTRA RATE (8) 250;{2; RATE ($) T:EE”;
e AMENDMENT PAID FOR
w
Total i OR
E - i = = -
& | @7 crr 1180 Minus X X
Z
Independent ; -
UJ " e = - —
= | (37 CFR 1.18(h) Minus X or | X
< ['Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()) NIA OR NIA
TOTAL TOTAL
ADD'T FEE OR  ADDT FEE
* If the entry in column 1 is less than the entry in column 2, write *0" in column 3.
** If the "Highest Number Previously Paid For® IN THIS SPACE is less than 20, enter *20".
*** |If the "Highest Number Previously Paid For™ IN THIS SPACE is less than 3, enter *3".
The “Highest Number Previously Paid For™ (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the

USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Paten
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS

ADDRESS.

SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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UnNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO Box 1450

Alexandria, Virgmia 22313-1450

WWW, USRI Z0V

[ APPLICATIONNUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO/TITLE |
12/925,405 10/19/2010 Paul W. Dow 12821.16USC2
CONFIRMATION NO. 1677
23552 FORMALITIES LETTER

MERCHANT & GOULD PC

P.0. BOX 2003 T

MINNEAPOLIS, MN 55402-0903
Date Mailed: 11/08/2010

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)

Filing Date Granted
ltems Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).
+ The statutory basic filing fee is missing.
Applicant must submit $165 to complete the basic filing fee for a small entity.

The applicant needs to satisfy supplemental fees problems indicated below.
The required item(s) identified below must be timely submitted to avoid abandonment:

« To avoid abandonment, a surcharge (for late submission of filing fee, search fee, examination fee or oath or

declaration) as set forth in 37 CFR 1.16(f) of $65 for a small entity in compliance with 37 CFR 1.27, must be
submitted with the missing items identified in this notice.

SUMMARY OF FEES DUE:

Total additional fee(s) required for this application is $610 for a small entity
+ $165 Statutory basic filing fee.
+ $65 Surcharge.
+» The application search fee has not been paid. Applicant must submit $270 to complete the search fee.

+ The application examination fee has not been paid. Applicant must submit $110 to complete the examination
fee for a small entity in compliance with 37 CFR 1.27.

page 1 of 2
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Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserLocal EPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http.//www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

[thaile/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 2 of 2
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UnNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO Box 1450

Alexandria, Virgmia 22313-1450
WWW,LSPI0 g0V

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
12/925,405 10/19/2010 3671 0.00 12821.16USC2 1 1
CONFIRMATION NO. 1677
23552 FILING RECEIPT

MERCHANT & GOULD PC

P.0, BOX 2003 e

MINNEAPOLIS, MN 55402-0903
Date Mailed: 11/08/2010

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)

Paul W. Dow, Byron, NY;

Steven S. Dow, Byron, NY;

Mark M. Woodruff, Bergen, NY;
Assignment For Published Patent Application

Oxbo International Corporation, Byron, NY

Power of Attorney:

Gregory Sebald--33280 Mark Skoog--40178
Steven Bruess--34130 Karen Fitzsimmons--50470
Dennis Daley--34994 Robert Kalinsky--50471

Julie Daulton--36414
David Schmaltz--39828

Domestic Priority data as claimed by applicant
This application is a CON of 11/388,692 03/24/2006 PAT 7,827,774
which is a CON of 10/405,030 03/31/2003 PAT 7,310,929

Foreign Applications

If Required, Foreign Filing License Granted: 11/04/2010

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/925,405

Projected Publication Date: To Be Determined - pending completion of Missing Parts

Non-Publication Request: No

Early Publication Request: No
page 1 of 3
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* SMALL ENTITY **
Title

Windrow merging apparatus
Preliminary Class
056

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www .stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where

page 2 of 3

Page 58 of 337



the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

page 3 of 3
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S/N 12/925,405 PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: BYRON et al. Examiner: Unassigned
Serial No.: 12/925,405 Group Art Unit: 3671

Filed: October 19, 2010 Docket No.: 12821.16USC2
Customer No. 23552 Confirmation No. 1677

Title: WINDROW MERGING APPARATUS

COMMUNICATION REGARDING SUBMISSION OF MISSING PARTS

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:
In connection with the above-identified application and in reply to the Notice to File

Missing Parts dated November 8, 2010, payment of the application filing fees is made.

Payment is made by credit card in the amount of $610.00 as follows: Missing Parts
completion fee $65.00, Filing Fee $165.00, Search Fee $270.00, Examination Fee $110.00.
Please charge any additional fees or credit overpayment to Deposit Account No. 13-2725.

Respectfully submitted,
23552
PATENT TRADEMARK OFFICE MERCHANT & GOULD P.C.
P.O. Box 2903

Minneapolis, MN 55402-0903
612/332-5300

— féﬁ/ % _' ;_'::-_--'/%7
a3 b v

GAS/mep
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S/N 12/925,405 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: BYRON et al. Examiner: Unassigned
Serial No.: 12/925,405 Group Art Unit: 3671

Filed: October 19, 2010 Docket No.: 12821.16USC2
Title: WINDROW MERGING APPARATUS

PETITION FOR EXTENSION OF TIME

Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
Dear Sir:

In accordance with the provisions of 37 C.F.R. §1.136(a), it is respectfully requested that
a four-month extension of time be granted in which to respond to the communication mailed
November 8, 2010, the period of response being extended from December 8, 2010 to May 8,
2011.

The fee of $865.00 to cover the required extension fee for a small entity will be paid on

line via an authorized credit card.

Respectfully submitted,
23552 Py
PATENT TRADEMARK OFFICE MERCHANT & GOULD P.C.
. / : /
Dated: / '/ 7// / By:ﬁw
= v A. Sebald
/ eg. No. 33,280
GAS/mep
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Electronic Patent Application Fee Transmittal

Application Number:

12925405

Filing Date:

19-Oct-2010

Title of Invention:

Windrow merging apparatus

First Named Inventor/Applicant Name:

Paul W. Dow

Filer:

Gregory A. Sebald/Mary Peterson

Attorney Docket Number:

12821.16USC2

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Al B:S{tsa; in
Basic Filing:
Utility Search Fee 2111 1 270 270
Utility Examination Fee 2311 1 110 110
Utility filing Fee(efiling)-Small Entity 2011 1 165 165
Pages:
Claims:
Miscellaneous-Filing:
Late filing fee for oath or declaration 2051 1 65 65

Petition:
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Description Fee Code Quantity Amount Al B:S{tsa; in
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Extension - 4 months with 50 paid 2254 1 865 865
Miscellaneous:
Total in USD ($) 1475
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Electronic Acknowledgement Receipt

EFS ID: 10051653
Application Number: 12925405
International Application Number:
Confirmation Number: 1677

Title of Invention:

Windrow merging apparatus

First Named Inventor/Applicant Name: Paul W. Dow
Customer Number: 23552
Filer: Gregory A. Sebald/Mary Peterson

Filer Authorized By:

Gregory A. Sebald

Attorney Docket Number:

12821.16USC2

Receipt Date: 09-MAY-2011
Filing Date: 19-0CT-2010
Time Stamp: 17:56:34

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type Credit Card
Payment was successfully received in RAM $1475

RAM confirmation Number 5210

Deposit Account 132725

Authorized User SEBALD,GREGORY A.

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 CF.R. Section 1.17 (Patent application and reexamination processiq:gégé) 64 of 337




Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document Docurant DaxcAption Pl Afaroa File Slze{By:tesll Ml.lltl. .Pages
Number Message Digest | Part/.zip| (ifappl.)
Applicant R to Pre-E =
1 pplicant Response fo Fre-txam MPtransmittal.pdf no 1
Formalities Notice
F2739aldd5654 314580 M4 Bed cBad 9447
41087
Warnings:

Information:

28630

2 Extension of Time ext.pdf no 1

Oecbatedoeb b 5d4 20bd 1459 eaalBioe
fog

Warnings:

Information:

38503
B Fee Worksheet (PTO-875) fee-info.pdf no 2

Gt 224b2a1 96141 Tablee F69e0d i35 0069
elae

Warnings:

Information:

Total Files Size (in bytes): 101939

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similarto a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 12/925,405
APPLICATION AS FILED - PART | OTHER THAN
{Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b}, or ()} N/A N/A N/A 165 N/A
SEARCH FEE
137 CFR 316040, ), o1 () N/A N/A N/A 270 N/A
EXAMINATION FEE
(37 GFR 1.1610). (0, of (@) N/A N/A N/A 110 N/A
TOTAL CLAIMS ; :
(37 CFR 1,16(i)) 1 RlRUE 20 26 5 0.00 a5
INDEFPENDENT CLAIMS :
{37 CFR 1.16(h)) 1 minus 3 = 110 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $270 ($135 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 545 TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE($)
E AMENDMENT FAID FOR
w Total . — =
E a7 CF;I?.ISHH e - OR
] 5 =
2 [ ependent o = oR
E Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) {Golumn 3)
CLAIMS HIGHEST
REMAINING NUMEBER PRESENT ADDITIONAL ADDITIONAL
us] AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
w Total 2 Minus = =
= (a7 CF(F)i ?_ 16{1)) oR
% Independent Minus = = OR
w (37 CFR 1.16(h)) B
g Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

“* |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3",
The "Highest Number Previously Paid For® (Total or Independent) is the highest found in the appropriate box in column 1
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UnNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO Box 1450

Alexandria, Virgmia 22313-1450
WWW,LSPI0 g0V

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
12/925,405 10/19/2010 3671 610 12821.16USC2 1 1
CONFIRMATION NO. 1677
23552 UPDATED FILING RECEIPT

MERCHANT & GOULD PC

P.0, BOX 2003 O

MINNEAPOLIS, MN 55402-0903
Date Mailed: 05/18/2011

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)

Paul W. Dow, Byron, NY;

Steven S. Dow, Byron, NY;

Mark M. Woodruff, Bergen, NY;
Assignment For Published Patent Application

Oxbo International Corporation, Byron, NY

Power of Attorney:

Gregory Sebald--33280 Mark Skoog--40178
Steven Bruess--34130 Karen Fitzsimmons--50470
Dennis Daley--34994 Robert Kalinsky--50471

Julie Daulton--36414
David Schmaltz--39828

Domestic Priority data as claimed by applicant
This application is a CON of 11/388,692 03/24/2006 PAT 7,827,774
which is a CON of 10/405,030 03/31/2003 PAT 7,310,929

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)

If Required, Foreign Filing License Granted: 11/04/2010

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/925,405

Projected Publication Date: 08/25/2011

Non-Publication Request: No
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Early Publication Request: No
** SMALL ENTITY **
Title

Windrow merging apparatus
Preliminary Class
056

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www .stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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Application/Control No. Applicant(s)/Patent Under
Reexamination
12/925,405 DOW ET AL.
Notice of References Cited , .
Examiner Art Unit
ALICIA TORRES 3671 Page 1 of 1
U.S. PATENT DOCUMENTS
¥ Countg%coudr:-?ﬂ?mhégﬂzﬁ; Code MM[??\?YY Name Classification
* 1 A | US-4,409,780 10-1983 Beougher et al. 56/228
d B | US-4,658,572 04-1987 Honey et al. 56/228
e c | US-4,768,334 09-1988 Honey et al. 56/228
*| p | US-5911,625 06-1999 von Allworden, Willhelm 460/119
* E | US-6,205,757 03-2001 Dow et al. 56/366
* F | US-7,310,929 12-2007 Dow et al. 56/192
* G | US-7,827,774 11-2010 Dow et al. 56/192
H | US-
| | US-
J | USs-
K | US-
L | US-
M | US-
FOREIGN PATENT DOCUMENTS
- County Gode-Number Kind ode. | MVLYYYY Country Name Classification
N
O
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
u
\
W
X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S, Patent and Trademark Office
PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20110620
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.ISplo.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
12/925,405 10/19/2010 Paul W. Dow 12821.16USC2 1677
23552 7590 06/24/201 1 | . e |
- = - EXAMINER
MERCHANT & GOULD PC
P.O. BOX 2903 TORRES, ALICIA M

MINNEAPOLIS, MN 55402-0903

| ART UNIT | PAPER NUMBER |
3671
| MAIL DATE | DELIVERY MODE |
06/24/2011 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.
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Application No. Applicant(s)
12/925,405 DOW ET AL.

Office Action Summary Exariiner ArLUnit
ALICIA TORRES 3671

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3MONTH(S) OR THIRTY (30) DAYS,
WHICH EVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be avallable under the provisions of 37 CFR 1.138(a). In no event, however, may a reply be timely filed

after SIX (8) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)K Responsive to communication(s) filed on 19 October 2010.
2a)[] This action is FINAL. 2b)[X This action is non-final.
3)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 2183.

Disposition of Claims

4)[X Claim(s) 1 is/are pending in the application.

4a) Of the above claim(s) ______is/are withdrawn from consideration.
5)[] Claim(s) is/are allowed.
8)X] Claim(s) 1 is/are rejected.
7)] Claim(s) ____is/are objected to.
8)[] Claim(s) ____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
0)[] The drawing(s) filed on is/are: a)[[] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a) JAIl  b)[JSome * ¢)[] None of:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. _____
3.[]] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)
2) [[] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. ____
3) [ Information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice of Informal Patent Application
Paper No(s)/Mail Date . 6) [] other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20110620
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Application/Control Number: 12/925,405 Page 2
Art Unit: 3671

DETAILED ACTION
Claim Rejections - 35 USC § 102
1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the

basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or
on sale in this country, more than one year prior to the date of application for patent in the United States.

2. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Beougher et al.
4,409,780.
3 Beougher et al. disclose a windrow merger, comprising:

a merger assembly including a center pick up head (17), a left pick up head (18), and a
right pick up head (18), each of the center, left, and right pick up heads (17, 18, 18) having a
length, the left and right pick up heads (18, 18) each being positionable in an extended use
position (Figure 2) and a retracted travel position (Figures 1 and 5);

wherein the lengths of the left and right pick up heads (18, 18) are generally transverse to
a direction of travel when positioned in the extended use position (as seen in Figure 2), and
wherein the lengths of the left and right pick up heads (18, 18) are generally aligned with the
direction of travel when position in the retracted travel position (as seen in Figures 1 and 5), the
left and right pick up heads (18, 18) further being located above the center pick up (17) head

when positioned in the retracted travel position (seen in Figures 1 and 5).
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Application/Control Number: 12/925,405 Page 3
Art Unit: 3671

Conclusion

4. The prior art made of record and not relied upon is considered pertinent to applicant's
disclosure. Please see the attached PTO-892.
2. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Alicia M. Torres whose telephone number is 571-272-6997. The
examiner can normally be reached Monday through Friday from 8:00 a.m. — 5:30 p.m.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Thomas B. Will, can be reached at 571-272-6998.

Any inquiry of a general nature or relating to the status of this application or proceeding
should be directed to the group receptionist whose telephone number is 571-272-3600. The fax

number for this Group is 571-273-8300.

/Alicia M Torres/
Primary Examiner, Art Unit 3671
June 20, 2011
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UNITED STATES PATENT AND TRADEMARK OFFICE

Page 1 of 1

P.O. Box 1450

Www Usplo.gov

BIB DATA SHEET

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

Alexandria, Virginia 22313-1450

CONFIRMATION NO. 1677

Paul W. Dow, Byron, NY;
Steven S. Dow, Byron, NY;
Mark M. Woodruff, Bergen, NY;
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This application is a CON of 11/388,692 03/24/2006 PAT 7,827,774
which is a CON of 10/405,030 03/31/2003 PAT 7,310,929

** FOREIGN APPLICATIONS

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED ** ** SMALL ENTITY **
11/04/2010

SERIAL NUMBER FILINgAgrrE 371(c) CLASS GROUP ART UNIT ATTORNINIIE&DOCKET
12/925,405 10/19/2010 056 3671 12821.16USC2
RULE
APPLICANTS

Fareign Priority claimed D Yes END

35 USC 119(a-d) conditions met [ ves §d'No

Verified and {ALICIA M TORRES/
Acknowledged Examiners signature

STATE OR SHEETS TOTAL
COUNTRY |DRAWINGS | CLAIMS

nitials NY 24 1
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Allowance

INDEPENDENT
CLAIMS

1

ADDRESS

MERCHANT & GOULD PC

P.O. BOX 2903

MINNEAPOLIS, MN 55402-0903
UNITED STATES

TITLE
Windrow merging apparatus

|0 All Fees

|0 1.16 Fees (Filing)

FEES: Authority has been given in Paper

FILING FEE ; ‘
RECEIVED |No. to charge/credit DEPOSIT ACCOUNT [Q 1.17 Fees (Processing Ext. of time) |
610 No. for following: |0 1.18 Fees (Issue) |
|EI Other |
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UnNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO Box 1450

Alexandria, Virgmia 22313-1450
WWW, LSO gov

[ APPLICATIONNUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO/TITLE |
12/925,405 10/19/2010 Paul W. Dow 12821.16USC2
CONFIRMATION NO. 1677
23552 PUBLICATION NOTICE

MERCHANT & GOULD PC

P.0. BOX 2003 L

MINNEAPOLIS, MN 55402-0903

Title:Windrow merging apparatus

Publication No.US-2011-0203244-A1
Publication Date:08/25/2011

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http:/pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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United States Patent and Trademark Office
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12/925,405 10/19/2010 Paul W. Dow 12821.16USC2 1677
23552 7590 08/26/201 1 | . e |
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08/26/2011 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.
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Application No.

Applicani(s)

] e . 12/925,405 DOW ET AL.
Applicant-Initiated Interview Summary i i
Examiner Art Unit
ALICIA TORRES 3671

All participants (applicant, applicant’s representative, PTO personnel):

(1) ALICIA TORRES. (3)GEORGE MICHAELS.

(2) GREGORY SEBALD. (4)PAUL DOW.

Date of Interview: 23 August 2011.

Type: [] Telephonic [ Video Conference

Personal [copy given to: []applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [] Yes No.
If Yes, brief description:

Issues Discussed [ ]101 [J112 []102 X103 []Others

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 1.7 and 9.

Identification of prior art discussed: Beoughor et al. 4.409.780.

Substance of Interview

(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a

reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

The examiner agrees that proposed dependent claim 9 would be allowable if written in independent form to include

propsed independent claim 7. The examiner will contact the applicant if the official amendment is not in condition for

allowance.

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the

interview

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

X Attachment

/Alicia M Torres/
Primary Examiner, Art Unit 3671

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary

Paper No. 20110823
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEF), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135, (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. Itis the examiner's responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

— Name of applicant

— Name of examiner

— Date of interview

— Type of interview (telephonic, video-conference, or personal)

— Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, efc.)

= An indication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

— Anindication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

— The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

Itis desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK" on the
paper recording the substance of the interview along with the date and the examiner's initials.
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PTOL-4134 (08-10)
Doc Code: M865 or FALREQ.INTYV Appreved (or use Lhrough 07/31/2012. OMB 0651-0021

U.S. Palent and Trademark Office: U.S, DEPARTMENT OF COMMERCE

Applicant Initiated Interview Request Form

Application No_: 12/925,405 First Named Applicant. Paul W. Dow
Examiner: Alicia M. Torres Art Unit; 3671 Status of Application:Pening

Tentative Participants;

(1) Gregory A. Sebald (2) Paul W, Dow

(3) George Michaels (4)

Proposed Date of Interview: August 23, 2011 Proposed Time: 10:00AM.  (AM/PM)
Type of Interview Requested:

(1) | | Telephonic (2) [+] Personal (3) [ ] Video Conference

Exhibit To Be Shown or Demonstrated; [ | YES (-] NO

If yes, provide brief description:

Issues To Be Discussed

Issues Claims/ Prior Discussed Agreed Not Agreed
(Rej., Obj., etc) Fig. #s Art

_____ L] [] L]
@2 — [] [] [
G [] [] L]

4__ [] [ []

[ 1 Continuation Sheet Attached Proposed Amendment or Arguments Attached

Bricl Description of Arguments to be Presented: Review of Response and possible update for 12/321,574

An interview was conducted on the above-identified application on

NOTE: This form should be completed and filed by applicant in advance of the interview (see MPEP § 713.01).
If this form is yigned by a registered practitioner not of record, the Office will accept this as an indication that he
or she is authorized to conduct an imterview on behalf of the principal (37 CFR 1.32(a)(3)) pursuant to 37 CFR
1.34. This is not a power of attorney to any above named practitioner, Sce the Instruction Sheet for this form,
which iy incorporated by reference. By signing this form, applicant or practitioner is certifying thut he or she has
read the Instruction Sheet. After the interview is conducted, applicant is advised to file a statement of the
substance of this interview (37 CFR 1,133(b)) as soon a5 possible. This application will not be delayed vom issue
becausc of applicant’s failupe to submit a written record of this interview.

%M/ M/Z’%/%j
App }Mtpplicant’s Represgiiative Signature Examiner/SPE Signaturc
Grégofy A. Sebald
Typed/Printed Name of Applicant or Representative

33,280
Registration Number, if applicable

This collection of Information is required by 37 CFR 1.133. The |nformatlen is required (g obtsln or retin u benefit by the public which is Lo file (and by the
USFTQ o process) an application. Canfidentinlity le governed by 35 U.S.C. 122 and 37 CFR 1.11 and L14. This eollection is estimated 1o take 24 minutes 1o
complete, Including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the Individual cage, Any
camments on the amount of time you require o complete Uik form and/for suggesUons lor reduclog this burden, sliwuld be sent ko the Chisl Iaformation OMcer,

U.5, Patent and Trudemurk Office, U.8. Depuriment of Comneree, P.O, Box 1450, Alexandria, VA 12313-1450. DO NOT SEND FEES OR COMBIFEED SORYF 337
TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Dox 1450, Alexandria, VA 22313-1450,

Ffaimai o o ————
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Claims for discussion

U.S. Patent Application 12/925.405

1. (CURRENTLY AMENDED)A windrow mecrger, comprising:

a frame:

a merger assembly including a center pick up head mounted to the frame, a left

pick up head mounted to the frame, and a right pick up head mounted to the frame, each

of the center, left, and right pick up heads having a length, the left and right pick up heads
each being positionable in an extended use position and a retracted travel position;
wherein the lengths of the left and right pick up heads are aligned and generally
transversc to a direction of travel when positioned in the extended use position, and
wherein the lengths of the left and right pick up heads are generally aligned with the
direction of travel when pesitien positioned in the retracted travel position, the left and
right pick up heads further being located above the center pick up head when positioned

in the retracted travel position.

2. (NEW) A windrow merger_ according to claim 1. wherein the merper is
opcrable with at least one of the heads in the travel position.

3: (NEW) A windrow merger according to ¢claim 1, wherein each of the heads

is independently driven.

4. (NEW) A windrow merger according to claim 1, wherein each of the heads

includes a pick up assembly and a belt conveyor assembly and a dedicated motor driving

the pick up assembly and the belt conveyor assembly.

5, (NEW) A windrow merger_according to claim 4. wherein each of the belt

conveyors can operate in either direction independently of the other belt conveyors.
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6. (NEW) A windrow merger according to claim 1, wherein the heads are
uncoupled from one another in all positions.

7. (NEW) A windrow merger apparatus configured for travel in a first
direction, comprising:

a frame;

a first pickup assembly supported by the frame, the first pickup assembly
including a first belt conveyor arranged to convey material in a direction transverse 1o the
first direction of travel and driven by a first motor;

a second pickup assembly supported by the frame, the second pickup assembly
including a second belt conveyor arranged to convey material in a direction transverse to
the first direction of travel and driven by a second motor; and

a third pickup assembly supported by the frame, the third pickup assembly
including a third belt conveyor arranged to convey material in a direction transversc 10
the first direction of travel and driven by a third motor;

wherein at [east two of the pickup assemblies are foldable between an extended
position and a retracted position, each of the first, second, and third pickup assemblies
being aligned side by side when cach of the pickup assemblics is positioned in the
extended position such that the first, second, and third pickup assemblies provide an

unobstructed continuous line of material pickup.

8. (NEW) A windrow merger apparatus_according to claim 7, wherein the
merger is operable with at least one of the pickup assemblies in the retracted position.

9. (NEW) A windrow merger apparatus according 1o claim 7, each of the

first, second and third belt convevors being operable in either direction independently of

the other belt conveyors.
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10.  (NEW) A windrow merger apparatus_according to ¢laim 7, wherein each
of the first second and third belt conveyors is independently driven.

1.  (NEW) A windrow merger apparatus_according to claim 7, the pickup
assemblies being uncoupled from one another in all positions.

12. (NEW) A windrow merger, comprising:

a frame;

a merger assembly including a center pick up head including a @irst belt conveyor,
a left pick up head including a second belt conveyor, and a right pick up head including a
third belt conveyor, each of the center, left, and right pick up heads having a length, the
left and right pick up heads each being positionable in an extended position and a
retracted position;

wherein the first belt conveyaor, the sccond belt conveyor and the third belt
conveyor are aligned with the lengths of the left and right pick up heads being generally

transverse to a direction of travel when positioned in the cxtended position,

13.  (NEW) A windrow merger according to claim 12, wherein:
the eenter pick up head includes a first motor driving the first belt conveyor,
the left pick up head includes a second motor driving the second belt conveyor,

the right pick up head includes a third motor driving the third belt conveyor.

14. A windrow merger, comprising:

a frame;

a merger assembly including a center pick up head including a first conveyor and
a first conveyor motor, a left pick up head including a second conveyor and a second
conveyor motor, and a right pick up head frame including a third conveyor and a third

conveyor motor, each of the center, left, and right pick up heads having a length, the left
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and right pick up heads cach being positionable in an extended position and a retracted
position;

wherein the first conveyor, the second conveyor and the third conveyor are
aligned with the lengths of the left and right pick up heads being generally transverse to a

direction of travel when positioncd in the extended position.

15, (NEW) A windrow merger apparatus configured for travel in a first
direction, comprising:

a frame;

a first pickup assembly including a first belt conveyor arranged to convey malerial
in a direction transverse to the first direction of travel;

a second pickup assembly including a second belt conveyor arranged to convey
material in a dircction transverse to the first direction of travel; and

a third pickup assembly including a third belt conveyor arranged Lo convey
material in a direction transverse to the first direction of travel;

wherein at least two of the pickup assemblies are foldable between an extended
position and a retracted position, each of the first, second, and third pickup assemblies
being aligned side by side when each of the pickup assemblies is positioned in the
cxtended use position such that the first, second, and third pickup assemblies provide a

continuous line of material pickup.
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S/N 12/925,405 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: BYRON et al. Examiner: Alicia M. Torres
Serial No.: 12/925,405 Group Art Unit: 3671

Filed: October 19, 2010 Docket No.: 12821.0016USC2
Customer No. 23552 Confirmation No. 1677

Title: WINDROW MERGING APPARATUS

EXAMINER INTERVIEW SUMMARY

Mail Stop AMENDMENT
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Applicants conducted an Examiner interview on August 23, 2011. Present at the U.S.
Patent Office were Examiner Alicia Torres, Inventor Paul Dow, Applicants' Representative
Gregory Sebald and George Michaels, Vice President of Engineering for Oxbo International, the
Assignee of the present application. The Beougher et al. reference was discussed as well as
claims that had been proposed. Proposed claims were discussed and it was agreed that at least
proposed claim 9 would be allowable. It was further agreed that an official Amendment would
be submitted by Applicants. Applicants and their Representative thank Examiner Torres for the

cooperation and courtesy extended during the interview.

If a further interview may be helpful in this matter, Examiner Torres is invited to contact

Applicants’ representative at (612) 336-4728.

Please consider this a PETITION FOR EXTENSION OF TIME for a sufficient number
of months to enter these papers or any future reply, if appropriate. Please charge any additional

fees or credit overpayment to Deposit Account No. 13-2725.

Respectfully submitted,
23552 P Y

PATENT TRADEMARK

MERCHANT & GOULD P.C.

Dated: ?_% é- / / By;&% /‘//%/ —
4 e B

GAS/krn
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Windrow merging apparatus
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If a new international application is being filed and the international application includes the necessary components for
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S/N 12/925,405 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: BYRON et al. Examiner: Alicia M. Torres
Serial No.: 12/925,405 Group Art Unit: 3671
Filed: October 19, 2010 Docket No.: 12821.0016USC2
Customer No. 23552 Confirmation No. 1677
Title: WINDROW MERGING APPARATUS

AMENDMENT

Mail Stop AMENDMENT
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

In response to the Office Action mailed June 24, 2011, please amend the above-

referenced application as follows:

Amendments to the Claims are reflected in the listing of claims which begins on page 2

of this paper.

Remarks begin on page 4 of this paper.

Page 93 of 337



U.S. Patent Application Serial No. 12/925,405
Reply to Office Action dated June 24, 2011

Amendments to the Claims:

This listing of claims will replace all prior versions and listings of claims in the

application:

Listing of Claims:

1. (CANCELLED)

2. (NEW) A windrow merger apparatus configured for travel in a first direction,
comprising:
a frame;

a first pickup assembly supported by the frame, the first pickup assembly including a first
belt conveyor arranged to convey material in a direction transverse to the first direction of travel

and driven by a first motor;

a second pickup assembly supported by the frame, the second pickup assembly including
a second belt conveyor arranged to convey material in a direction transverse to the first direction

of travel and driven by a second motor; and

a third pickup assembly supported by the frame, the third pickup assembly including a
third belt conveyor arranged to convey material in a direction transverse to the first direction of

travel and driven by a third motor;

wherein at least two of the pickup assemblies are foldable between an extended position

and a retracted position, each of the first, second, and third pickup assemblies being aligned side
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U.S. Patent Application Serial No. 12/925,405
Reply to Office Action dated June 24, 2011

by side when each of the pickup assemblies is positioned in the extended position such that the
first, second, and third pickup assemblies provide an unobstructed continuous line of material

pickup;

each of the first, second and third belt conveyors being operable in either direction

independently of the other belt conveyors.
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U.S. Patent Application Serial No. 12/925,405
Reply to Office Action dated June 24, 2011

Remarks:

Applicants have read and considered the Office Action dated June 24, 2011 and the
references cited therein. Claim 1 has been cancelled without prejudice or disclaimer. New

claim 2 has been added and is pending. Reconsideration is hereby requested.

Claim 1 was rejected under 35 U.S.C. § 102(b) as being anticipated by Beougher et al.
Applicants have cancelled claim 1 without prejudice or disclaimer. Applicants assert that the

rejection is therefore moot and requests that it be withdrawn.

New claim 2 has been presented and is believed to patentably distinguish over Beougher
and any other prior art or combination thereof. The claim was discussed and agreed to be
allowable during an Examiner Interview and Applicants assert that the claim patentably

distinguishes over the prior art and is allowable.

Applicants assert that the application is in condition for allowance.

A speedy and favorable action in the form of a Notice of Allowance is hereby solicited.
If the Examiner feels that a telephone interview may be helpful in this matter, please contact

Applicants’ representative at (612) 336-4728.
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U.S. Patent Application Serial No. 12/925,405
Reply to Office Action dated June 24, 2011

Please consider this a PETITION FOR EXTENSION OF TIME for a sufficient number
of months to enter these papers or any future reply, if appropriate. Please charge any additional

fees or credit overpayment to Deposit Account No. 13-2725.

23552 Respectfully submitted,

PATENT TRADEMARK

------ MERCHANT & GOULD P.C.

Dated: ‘7/2,5// By: @%/ /'%
o/ A &

GAS/km
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S/N 12/925,405 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: DOW et al. Examiner: Alicia M. Torres
Serial No.: 12/925,405 Group Art Unit: 3671

Filed: October 19, 2010 Docket No.: 12821.0016USC2
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Title: WINDROW MERGING APPARATUS
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Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

Dear Sir:

With regard to the above-identified application, the items of information listed on the

enclosed Form 1449 are brought to the attention of the Examiner.

This statement should be considered because it is submitted after the mailing date of a
first Office Action on-the-merits or a first Office Action after filing a Request for Continued
Examination under 37 C.F.R. § 1.114 or a CPA under 37 C.F.R. § 1.53(d), but before the mailing
date of: 1) a final action under 37 C.F.R. § 1.113; ii) a Notice of Allowance under 37 C.F.R.

§ 1.311; or iii) an action that otherwise closes prosecution on the application.

Payment is made by credit card in the amount of $180.00 for consideration of the items
listed on the enclosed Form 1449.

In accordance with 37 C.F.R. §1.98(a)(2), a copy of each foreign patent and/or a copy of
each publication, other than U.S. patents and U.S. patent application publications, listed on the

accompanying Form 1449 is enclosed.
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§§ 102 and 103 and Applicants reserve the right, pursuant to 37 C.F.R. § 1.131 or otherwise, to
establish that the reference(s) are not “prior art.” Moreover, Applicants do not represent that a
reference has been thoroughly reviewed or that any relevance of any portion of a reference is

intended.

Consideration of the items listed is respectfully requested. Pursuant to the provisions of
M.P.E.P. 609, it is requested that the Examiner return a copy of the attached Form 1449, marked
as being considered and initialed by the Examiner, to the undersigned with the next official

communication.

Please consider this a PETITION FOR EXTENSION OF TIME for a sufficient number
of months to enter these papers or any future reply, if appropriate. Please charge any additional

fees or credit overpayment to Deposit Account No. 13-2725.

Respectfully submitted,
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MERCHANT & GOULD P.C.
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H. NIEMEYER SOHNE GMBH & CO. KG 15, Oktober 1990
Heinrich-Niemeyer-Str. 52 Blg./Av

D-4446 Horstel-Riesenbeck

HEUWERBUNGSMASCHINE

Die Erfindung bezieht sich auf eine Heuwerbungsmaschine

gemdf dem Oberbegriff des Anspruchs 1.

Bei einer bekannten Maschine dieser Art (DE-0S 30 00 820)
sind die Zinkentrédger iliber Kurbelarme in einer Steuerkurve
gefiihrt, deren Fiihrungsflédchen einander gegeniiberliegen und
einen zur Drehachse des Kreiselrechens der Heuwerbungsma-
schine koaxialen Fiihrungsspalt begrenzen, den an den Kurbel-
armen gelagerte Rollen durchlaufen. Derartig ausgebildete
Steuerkurven sind geometrisch nicht optimal ausgelegt. Dies
fithrt dazu, daf im Kurvenbereich, in dem die Zinkenarme um-
gesteuert werden, von den Rollen mehr oder weniger grofe
Axialkrafte lbertragen werden miissen. Die Lebensdauer der

Rollen kann dadurch beeinfluBt werden.

Der Erfindung liegt die Aufgabe zugrunde, eine Heuwerbungs-
maschine der im Oberbegriff des Anspruchs 1 angegebenen Art
zu schaffen, die bei grofer baulicher Einfachheit die
Steuerung der Zinkentridger und damit die Arbeitsqualitit der
Kreiselrechen verbessert sowie die Lebensdauer der Maschine
erhoht.

Page 105 of 337



10

15

20

25

30

35

- 2 -

Die Erfindung l&st diese Aufgabe durch eine Heuwerbungs-
maschine mit den Merkmalen des Anspruchs 1. Hinsichtlich
wesentlicher, weiterer Ausgestaltungen wird auf die

Anspriche 2 bis 13 verwiesen.

Die erfindungsgemdfe Steuerkurve, in der die Laufrollen fiir
die Kurbelarme gefiihrt werden, ist geometrisch optimiert,
indem die Erzeugenden der Laufflichen der Rollen und die
Erzeugende einer gedachten Mittelfliche zwischen den
Fihrungsfldchen einen gemeinsamen Schnittpunkt auf der Dreh-
achse des Kreiselrechens haben. Dadurch wird die Lebensdauer
der Rollen wesentlich erhdht und der Kurvenverlauf kann ohne
nachteilige Folgen den Erfordernissen den an den Zinkenarmen

befestigten Zinken optimal angepaBt werden,

In dem gemeinsamen Schnittpunkt, der vorzugsweise in der
Mitte des vertikalen Stellbereiches der Steuerkurve liegt,
treffen sich neben der gedachten Mittelfldche auch die Mit-
telachsen der Rollen, die an gekrépften Kurbelarmen befe-
stigt sind und die Mittelachsen der radial ausgerichteten
Innenteile der Zinkentriger, so daB dieser gemeinsame
Schnittpunkt einem Mittelpunkt einer Kugel gleicht, auf den

hin sich alle beteiligten Achsen ausrichten.

Eine vorteilhafte Ausfithrungsform der Erfindung ist eine
Ausbildung der Fihrungsflachen der Steuerkurve, wenn diese
parallel zur gedachten Mittelfliche ausgerichtet sind. Hier-
durch wird insbesondere die Herstellung vereinfacht, und
zwar besonders dann, wenn die Fiihrungsfldchen beispielsweise
nicht spanabhebend sondern durch Pressen oder Giefen herge-

stellt werden.

Die Rollen sind in vorteilhafter Weise mit balligen Lauf-
fldachen versehen, damit Fertigungstoleranzen ausgeglichen

und dadurch die Herstellung vereinfacht wird.
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Bei der Heuwerbungsmaschine nach der Erfindung weisen die
einzelnen Kreiselrechen eine unterschiedliche Anzahl von
Zinkentrédger auf. Hierdurch wird der jeweiligen Schwadgrife
Rechnung getragen, was insbesondere an den Ubergabestellen
zu einer problemlosen und schonenden Ubergabe des Schwades
fiihrt. Hierbei hat vorzugsweise der in Fahrtrichtung erste
Kreiselrechen am wenigsten Zinken und der letzte die

meisten.

An den Ubergabestellen iiberlappen sich die Zinkenkreisel,
wobei in vorteilhafter Weise nach der Erfindung die abge-
kropften Zinkenarme des vorlaufenden Kreisels iiber den je-
weiligen Zinkentrédger des nachgeordneten Kreiselrechens so
gesteuert wird, daB er iiber ihn hinweggehoben wird und
diesen nicht behindert. Dies wird durch die erfindungsgemif
geometrisch optimierte Steuerkurve erleichtert, da auch

steilere Kurvenbahnen sich nicht nachteilig auswirken.

Zum Strafentransport werden die Aufleren Kreiselrechen vor-
zugsweise um etwa fahrtrichtungsparallele Achsen in eine
mindestens senkrechte Lage geklappt und verriegelt. Der sich
unter dem Maschinengestell befindende Kreiselrechen kann
beispielsweise hydraulisch gegeniiber diesem in eine Trans-
portstellung angehoben werden. Dadurch erhilt dieser Krei-
selrechen eine ausreichende Transporthdhe. Die Laufrider am
Maschinengestell sind durch eine Lenkvorrichtung steuerbar,
die automatisch wirkt und bei Kurvenfahrt einen optimalen

Nachlauf der Heuwerbungsmaschine sicherstellt.

Weitere Vorteile der Erfindung ergeben sich aus der nachfol-
genden Beschreibung und den Zeichnungen, in denen ein Aus-
fihrungsbeispiel nach der Erfindung schematisch, angenihert
maflstdblich dargestellt ist. Es zeigt:

Fig. 1 - Einen Schwader mit drei Kreiselrechen, vereinfacht

dargestellt, in Arbeitsstellung, in einer Seiten-
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ansicht.

Fig. 2 - Eine Draufsicht des Schwaders.

Fig. 3 - Eine Ansicht des Schwaders in Fahrtrichtung, in

Arbeitsstellung, in vereinfachter Darstellung.

Fig. 4 - Eine Ansicht des Schwaders in Fahrtrichtung, in
Transportstellung, in vereinfachter Darstellung.

Fig. 5 - Eine vereinfachte Draufsicht der Steuerkurve mit

den zugeordneten Zinkentrigern.
Fig. 6 - Einen Schnitt A-A gemidB Fig. 5.

Fig. 7 - Einen Schnitt A-A gemdB Fig. 5 mit einer Aus-

fiihrungsvariante.

Der als Ausfiihrungsbeispiel in den Zeichnungen dargestellte
Schwader ist vorzugsweise iiber bildlich vernachléssigte
Unterlenker eines Dreipunktgestiénges mit einem ebenfalls
nicht dargestellten Traktor verbunden und wird von diesem in
Fahrtrichtung (F) gezogen. Die Kreiselrechen (16,17,18)
werden in Arbeitsstellung iiber die Traktorzapfwelle, Gelenk-
wellen und Getriebe angetrieben. Der Schwader besteht im
wesentlichen aus einem Maschinengestell (1), das an seinem.
hinteren Ende vorzugsweise zwei Laufriader (3) aufweist, die
iber eine Lenkvorrichtung (28) automatisch von der Jeweili-
gen Kurvenfahrt des Traktors abhédngig gesteuert werden, und
drei Kreiselrechen (16,17,18), deren Verbindungsachse (30)
zur Fahrtrichtung einen spitzen Winkel (B) einschliefit. Je
nach gewiinschter Arbeitsbreite des Schwaders k&énnen auch
mehrere oder weniger Kreiselrechen dem Maschinengestell (1)

zugeordnet werden.
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Der Schwader kann auch als Dreipunktgerit und/oder ohne
Laufrédder (3) ausgeriistet werden. Die einzelnen Kreisel-~
rechen (16,17,18) sind in Arbeitsstellung begrenzt h&henbe-
weglich und stiitzen sich iliber Laufridder (29) auf dem Boden
ab, damit sich die Arbeitswerkzeuge den Bodenunebenheiten

optimal anpassen kénnen.

Die Kreiselrechen (16,17,18) weisen eine unterschiedliche
Anzahl abgekropfter Zinkentrdger (4) auf, an denen jeweils
Zinken (2) als Arbeitswerkzeuge befestigt sind. Ein in
Fahrtrichtung (F) erster Kreiselrechen (16) hat die
wenigsten Zinkentrédger, deren Anzahl bis zu einem letzten
Kreiselrechen (18) zunimmt. Ferner sind die Kreisel~-

rechen (16,17,18) iiberlappend angeordnet. Die Zinken-

trager (4) der jeweils vorauslaufenden Kreiselrechen (16,17)
werden im Bereich der Uberlappung iiber die dem nachfolgenden
Kreiselrechen (17,18) zugeordneten Zinkentrdger (4) hinweg-
gehoben. Dies wird durch eine entsprechende Auslegung der
Jjeweiligen Steuerkurve (21,22) erreicht.

Durch die Uberlappung und die unterschiedliche Anzahl der
wirksamen Zinkenarme (4) der Kreiselrechen (16,17,18) wird
entsprechend dem Kreiselrechendurchmesser einmal eine rela-
tiv schmale Maschine erreicht und zum anderen der iUbergabe-
punkt des Halmgutes zum ndchsten Kreiselrechen méglichst
weit in Fahrrichtung nach vorn verlegt. Dies kommt der
schonenden Behandlung des Halmgutes und der Anpassung an die
der Arbeitsbreite entsprechende, zunehmende SchwadgréBe
zugute,

Je nach Einsatzbereich kann der Schwader auch so ausgestal-
tet sein, daB die duBeren Kreiselrechen (16,18) bei der Ar-
beit soweit auseinandergezogen und verriegelt werden kénnen,
daB Kleinschwaden mit der Arbeitsbreite entsprechend den
Kreiselrechendurchmessern und deren Achsabstand gebildet

werden.
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Es ist auch méglich, den Schwader, ohne die duPeren Kreisel-
rechen (16,18) hochzuklappen, fiir den Transport in die
Lédngsachse hinter den Traktor zu schwenken und zu arretie-
ren. Wegen des relativ kurzen Schwerpunktabstandes zur Kop-
pelebene wirken sich hier die sich iiberlappenden Kreisel-

rechen besonders giinstig aus.

Die Fig. 1,2 und 3 zeigen den Schwader jeweils in Arbeits-
stellung.

In der Transportstellung (Fig. 4) werden die &uBeren Krei-
selrechen (16,18) jeweils etwa um mindestens 90° iiber fahrt-
richtungsparallele Achsen (27) geschwenkt und verriegelt.
Der mittlere Kreiselrechen (17) wird nach dem Ausfiithrungs-
beispiel um eine Querachse (31) beispielsweise hydraulisch
unter das Maschinengestell (1) geschwenkt, so daB der
Schwader als aufgesatteltes Gerdt mit iiber die Lenkvor-
richtung (28) automatisch gesteuerten Laufrider (3) im

Transport gefahren werden kann.

In Figur 5 ist die Steuerkurve (21,22), die jedem Kreisel-
rechen (16,17,18) zugeordnet ist, schematisch dargestellt.
Die Steuerkurve ist in bekannter Weise radial ein- und fest-
stellbar, damit die Kurvenstellung und damit die Stellung
der Zinkentréger (4) und der Zinken (2) den Erfordernissen

angepaft werden kann.

In der Steuerkurve (21,22) werden die Rollen (7,8) vertikal
gefiihrt. Sie sind lber gekrdpfte Kurbelarme (23) mit dem
drehbaren Zinkentrdger (4) verbunden, an dessen anderem Ende
die Zinken (2) befestigt sind. Die Steuerkurve (21,22) steu-
ert also durch ihre Auslegung das Arbeitswerkzeug Zinken(2).

Die Mittelachsen (25,26) der Rollen (7,8) und des Innen-
teils (24) treffen sich jeweils in einem gemeinsamen

Schnittpunkt (12) auf den jeweiligen vertikalen Dreh-
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achsen (13,14,15) der einzelnen Kreiselrechen (16,17,18).
Wie aus Fig. 6 und Fig. 7 zu sehen ist, liegt der Schnitt-
punkt (12) vorzugsweise in der Mitte des vertikalen Stell-
bereiches der Steuerkurven (21,22),

Fig. 6 veranschaulicht schematisch eine Ausfiihrung mit koni-
schen Laufflidchen (6) der Rollen (7). Die ebenfalls
konischen Fihrungsflédchen (9) der Steuerkuirve (21) weisen
mit ihren Erzeugenden (19) auf den gemeinsamen Schnitt-
punkt (12).

Die gedachte Mittelfldche (20) entspricht der Mittelebene
der Steuerkurve (21), ist der Kurvenform angepaBt und
schneidet den Schnittpunkt (12) in der jeweiligen Dreh-
achse (13,14,15), Die Mittelachse (25) der Steuerkurve (21)
und eine Erzeugende (19) schlieft einen spitzen Winkel (a)

ein.

Zwischen der konischen Lauffliche (6) der Rolle (7) und der
konischen Fiihrungsfldche (9) ist ausreichendes Spiel vorge-
sehen, wobei die am AuBendurchmesser konische Rolle (7) vor-
zugsweise ballig ausgefiihrt wird, damit beispielsweise Fer-

tigungstoleranzen aufgenommen werden kénnen.

In Fig. 7 ist eine Variante des Ausfilhrungsbeispiels schema-
tisch dargestellt. Die Laufflédche (5) der Rolle (8) sowie .
die korrespondierende Fithrungsfldche (10) der Steuer-

kurve (22) ist zylindrisch ausgefiihrt. Diese Flachen sind
Jeweils parallel zur Mittelachse (25) der Rolle (8) ausge-
richtet, die den Schnittpunkt (12) schneidet. Die gedachte
Mittelfldche (20) entspricht auch hier der Mittelebene der

Steuerkurve (22).

Zur besseren Veranschaulichung kann als Vergleich ein zylin-

drischer Friser herangezogen werden, dessen Mittelachse auf
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den Schnittpunkt (12) ausgerichtet ist und die jeweilige
Kurvenform der Steuerkurve (22) einfridst. Die Mittel-
achse (25) ist wdhrend des gesamten Frésvorganges der ko-
axial zur jeweiligen Drehachse (13,14,15) ausgerichteten
Steuerkurve (22) zum Schnittpunkt (12) hin ausgerichtet.

Zum Ausgleich von Fertigungstoleranzen ist hier ebenfalls
Spiel zwischen der vorzugsweise balligen Lauffliche (5) der
Rolle (8) und der Fithrungsfliche (10) vorgesehen.

Eine derartig zylindrisch ausgefiihrte Fithrungsfliche (10)
vereinfacht beispielsweise die Fertigung von gepreBten oder

gegossenen Ausfiihrungformen.

Die in den Ausfiihrungsbeispielen aufgezeigte, vorteilhafte
Ausbildung der Steuerkurven (21,22) ist nicht auf die darge-
stellten Ausfiihrungsformen beschrinkt, sondern kann iiberall
dort angewendet werden, wo bei Heuwerbungs- oder anderen
Maschinen die dadurch erreichte, vorteilhafte Arbeit der

Werkzeuge von Vorteil ist.
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H.

NIEMEYER SOHNE GMBH & CO. KG 15. Oktober 1990

Heinrich~Niemeyer Str. 52 Blg./Av

D-4446 Horstel-Riesenbeck

Anspriche

. Heuwerbungsmaschine zum Schwaden von Halmgut mit minde-

stens einem um eine aufrechte Drehachse umlaufend ange-
triebenen Kreiselrechen, der iiber ein Maschinenge-

stell (1) mit dem Traktor verbunden ist, wobei sich das
Maschinengestell (1) idber Laufriader (3) auf dem Boden ab-
stlitzt und bei dem die Zinkentriager (4) lUber Kurbelarme
in einer Steuerkurve gefiihrt sind, deren Fihrungsflichen
einander gegeniiberliegen und einen zur Drehachse des
Kreiselrechens koaxialen Fihrungsspalt begrenzen, den an
Kurbelarmen gelagerte Rollen durchlaufen, dadurch
gekennzeichnet, dafl die Laufflachen (6) der Rollen (7)
und die Erzeugende (19) einer gedachten Mittelfliche (20)
zwischen den Fihrungsfliachen (9) einen gemeinsamen
Schnittpunkt (12) auf der Drehachse (13,14,15) des Krei-
selrechens (16,17,18) haben.

Heuwerbungsmaschine nach Anspruch 1, dadurch gekenn-

zeichnet, daf die Fihrungsfldchen (10) der Steuer-
kurve (22) parallel zur gedachten Mittelfldche (20)

ausgerichtet sind.

Heuwerbungsmaschine nach Anspruch 1, dadurch gekenn-

zeichnet, daf die Fithrungsflidchen (9) der Steuer-
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kurve (21) zur gedachten Mittelfldche (20) unter einem
sich radial nach auBen hin &ffnenden kleinen, spitzen

Winkel (a) verlaufen.

Heuwerbungsmaschine nach Anspruch 3, dadurch gekenn-

zeichnet, daf die Erzeugenden (19) der Fithrungs-

fldachen (9) der Steuerkurve (21) sich in einem gemein-
samen Schnittpunkt (12) auf der Drehachse (13,14,15) des
Kreiselrechens (16,17,18) treffen.

Heuwerbungsmaschine nach einem der Anspriiche 1 bis 4,
dadurch gekennzeichnet, daB der gemeinsame Schnitt-
punkt (12) in der Mitte des vertikalen Stellbereichs der
Steuerkurve (21,22) liegt.

Heuwerbungsmaschine nach einem der Anspriiche 1 bis 5,
dadurch gekennzeichnet, daB die Zinkentridger (4) abge-
kropfte Kurbelarme (23) und radial ausgerichtete Innen-
teile (24) aufweisen, deren Mittelachsen (25,26) den ge-
meinsamen Schnittpunkt (12) auf der Drehachse (13,14,15)
des Kreiselrechens (16,17,18) ebenfalls treffen.

Heuwerbungmsmaschine nach einem der Anspriiche 1 bis 6,

dadurch gekennzeichnet, daB die Rollen (7,8) eine ballige

Laufflache aufweisen,

Heuwerbungmaschine nach einem der Anspriiche 1 bis 7, mit
mehreren einander benachbarten Kreiselrechen (16,17,18),
deren Drehachsen (13,14,15) in einer gemeinsamen, gedach-
ten Ebene verlaufen, die mit der Fahrtrichtungsebene (F)
einen von 90° abweichenden Winkel einschlieft, dadurch

gekennzeichnet, daB jeder Kreiselrechen (16,17,18) eine

unterschiedliche Anzahl von Zinkentrigern (4) aufweist.

. Heuwerbungsmaschine nach Anspruch 8, dadurch gekenn-

zeichnet, daB die Anzahl der Zinkentriger (4) pro Krei-
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15

20

10.

11.

12,

13‘

selrechen (16,17,18) in Fahrtrichtung (F) vom ersten (16)

zum letzten Kreiselrechen (18) zunimmt.

Heuwerbungsmaschine nach einem der Anspriiche 8 oder 9,
dadurch gekennzeichnet, dafl die &dufieren Kreisel-

rechen (16,18) um etwa fahrtrichtungsparallele
Achsen (27) in eine mindestens senkrechte Lage hoch-

klappbar und verriegelbar sind.

Heuwerbungsmaschine nach einem der Anspriiche 8 bis 10,
dadurch gekennzeichnet, dafl der unter dem Maschinenge-
stell (1) befindliche Kreiselrechen (17) gegeniiber

diesem in eine Transportstellung anhebbar ist.

Heuwerbungsmaschine nach Anspruch 11, dadurch gekenn-

zeichnet, daB die Laufridder (3) durch eine Lenkvorrich-
tung (28) lenkbar sind.

Heuwerbungsmaschine nach einem der Anspriiche 8 bis 12,
dadurch gekennzeichnet, daB die Zinkentriger (4) benach-
barter Kreiselrechen (16,17,18) einander iiberlappende

Arbeitsbereiche aufweisen.
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H. NIEMEYER SOHNE GMBH & CO KG 15 October 1990

Heinrich-Niemeyer-Str. 52 Blg./Av

D-4446 Horstel-Riesenbeck

HAY-MAKING MACHINE

The invention relates to a hay-making machine according to the preamble of claim 1.

In one known machine of this kind (DE-OS 30 00 820), the tine holders are led along
crank arms in a control cam, whose guiding surfaces lie opposite each other and delimit
a guide gap coaxial to the axis of rotation of the rotary rake of the hay-making machine,
through which move rollers mounted on the crank arms. Such configured control cams
are not designed with optimal geometry. This means that the rollers have to withstand
rather large axial forces in the cam region where the tine arms change direction. This

can affect the lifetime of the rollers.

The invention is based on the problem of creating a hay-making machine of the kind
indicated in the preamble of claim 1, which with great structural simplicity improves the
control of the tine holders and thus the working quality of the rotary rake, and also

increases the lifetime of the machine.
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The invention solves this problem by a hay-making machine with the features of claim 1.

One will refer to claims 2 to 13 for other important modifications.

The control cam of the invention, in which the rollers for the crank arms are guided, is
geometrically optimized in that the generatrices of the running surfaces of the rollers and
the generatrix of an imaginary middle surface between the guide surfaces have a
common point of intersection on the axis of rotation of the rotary rake. This substantially
increases the lifetime of the rollers and the trend of the cam can be optimally adapted to

the requirements of the tines fastened to the tine arms without harmful consequences.

At the common point of intersection, which preferably lies at the center of the vertical
adjustment range of the control cam, there come together the imaginary middle surface,
as well as the center axes of the rollers, which are fastened to bent crank arms, and the
center axes of the radially oriented inner parts of the tine holders, so that this common
point of intersection resembles a midpoint of a circle, toward which all involved axes are

oriented.

One advantageous embodiment of the invention is a modification of the guiding surfaces
of the control cam, when these are oriented parallel to the imaginary middle surface.
This, in particular, simplifies the manufacture, especially when the guiding surfaces are

made, for example, not by machine cutting, but by pressing or casting.

The rollers are advantageously provided with cambered running surfaces, so that

manufacturing tolerances are balanced out, thereby simplifying the manufacture.
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In the hay-making machine of the invention, the individual rotary rakes have a different
number of tine holders. In this way, allowance is made for the particular size of the
swath, which leads in particular to a problem-free and gentle transfer of the swath at the
transfer points. Preferably the first rotary rake in the direction of travel has the fewest

tines and the last rake has the most.

At the transfer points, the tine harrows overlap each other, and in preferable manner
according to the invention the bent tine arms of the front harrow are guided above the
tine holder of the rotary rake behind it so that it is lifted above it and does not hinder it.
This is facilitated by the geometrically optimized control cam of the invention, since even

steeper cam movement does not have a detrimental effect.

For road transport, the outer rotary rakes are folded up, preferably about axes roughly
parallel to the direction of travel, into an at least vertical position and locked. The rotary
rake located underneath the machine frame can be raised hydraulically, for example,
into a transport position relative to it. In this way, this rotary rake is given a sufficient
transport height. The running wheels on the machine frame can be controlled by a
steering device, which works automatically and ensures an optimal curve following of the

hay-making machine.
Further benefits of the invention will emerge from the following description and the
drawings, in which an exemplary embodiment of the invention is depicted schematically,

roughly to scale. There is shown:

Fig. 1 - A swather with three rotary rakes, in simplified representation, in the working

position, in a side view.
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Fig. 2 - A top view of the swather.

Fig. 3 - A front view of the swather in the direction of travel, in the working position,

shown simplified.

Fig. 4 - A front view of the swather in the direction of travel, in transport position, shown

simplified.

Fig. 5 - A simplified top view of the control cam with its tine holders.

Fig. 6 - A cross section A-A per Fig. 5.

Fig. 7 - A cross section A-A per Fig. 5 with a variant embodiment.

The swather shown as exemplary embodiment in the drawings is connected preferably
by tow bars of a three-point linkage, omitted from the drawing, to a tractor, also not
shown, and is pulled by the latter in the direction of travel (F). The rotary rakes (16, 17,
18) are driven into the working position via the tractor stub shaft, cardan shafts and
gearing. The swather basically consists of a machine frame (1), having preferably two
running wheels (3) at its rear end, which are controlled by a steering device (28)
automatically depending on the particular curved travel of the tractor, and three rotary
rakes (16, 17, 18), whose axis of connection (30) subtends an acute angle (B) with the
direction of travel. Depending on the desired working width of the swather, more or fewer

rotary rakes can be coordinated with the machine frame (1).
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The swather can also be outfitted as a three-point device and/or without running wheels
(3). The individual rotary rakes (16, 17, 18) have limited height adjustment in the working
position and are propped against the ground by running wheels (29), so that the working

tools can be optimally adapted to ground irregularities.

The rotary rakes (16, 17, 18) have a different number of bent tine holders (4), to each of
which tines (2) are fastened as the working tools. A first rotary rake (16) in the direction
of travel (F) has the fewest tine holders, the number of which increases up to a last
rotary rake (18). Moreover, the rotary rakes (16, 17, 18) are arranged to overlap. The
tine holders (4) of the rotary rakes (16, 17) in front are lifted away from the tine holders
(4) belonging to the rotary rakes (17, 18) behind them in the region of the overlapping.

This is accomplished by an appropriate design of the respective control cam (21, 22).

Thanks to the overlapping and the different number of active tine arms (4) of the rotary
rakes (16, 17, 18), one achieves on the one hand a relatively narrow machine,
depending on the diameter of the rotary rakes, and on the other hand the point of
transfer of the hay to the next rotary rake is moved forward as much as possible in the
direction of travel. This helps with the gentle handling of the hay and the adapting to the

swath size, which increases with the working width.

Depending on the area of application, the swather can also be configured so that the
outer rotary rakes (16, 18) can be moved so far apart and locked during operation that
small swaths can be formed with working width corresponding to the diameters of the

rotary rakes and their axial spacing.
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It is also possible to swivel the swather into the longitudinal axis behind the tractor and
lock it for transport without folding up the outer rotary rakes (16, 18). Owing to the
relatively short distance of the center of gravity from the plane of connection, the

overlapping rotary rakes have an especially favorable effect here.

Figures 1, 2 and 3 show the swather in its working position.

In the transport position (Fig. 4), the outer rotary rakes (16, 18) are each swiveled by at
least 90° about axes (27) which are parallel to the direction of travel and locked. The
middle rotary rake (17) according to the exemplary embodiment is swiveled about a
transverse axis (31), for example, by hydraulics, underneath the machine frame (1), so
that the swather can be driven in transport as a semitrailer device with running wheels

(3) automatically controlled via the steering device (28).

Figure 5 shows schematically the control cam (21, 22) coordinated with each rotary rake
(16, 17, 18). In familiar fashion, the control cam can be radially adjusted and locked, so
that the cam position and thus the position of the tine holder (4) and the tines (2) can be

adapted to the requirements.

The rollers (7, 8) are vertically guided in the control cam (21, 22). They are connected by
bent crank arms (23) to the rotary tine holder (4), at whose other end the tines (2) are
fastened. The control cam (21, 22) thus controls, by its design, the working tool, or the

tines (2).

The center axes (25, 26) of the rollers (7, 8) and the inner part (24) meet at a common

point of intersection (12) on the respective vertical axes of rotation (13, 14, 15) of the

Page 127 of 337



-7-

individual rotary rakes (16, 17, 18). As can be seen from Fig. 6 and 7, the point of
intersection (12) preferably lies at the center of the vertical adjustment range of the

control cams (21, 22).

Figure 6 shows schematically a design with conical running surfaces (6) of the rollers
(7). The likewise conical guide surfaces (9) of the control cam (21) point by their

generatrix (19) at the common point of intersection (12).

The imaginary middle surface (20) corresponds to the midplane of the control cam (21),
is adapted to the shape of the cam, and crosses the point of intersection (12) at the
particular axis of rotation (13, 14, 15). The center axis (25) of the control cam (21) and a

generatrix (19) subtend an acute angle (a).

Between the conical running surface (6) of the roller (7) and the conical guide surface (9)
there is provided sufficient play, and the roller (7), being conical at its outer diameter, is

preferably cambered so that, for example, manufacturing tolerances can be provided for.

Figure 7 shows schematically a variant of the exemplary embodiment. The running

surface (5) of the roller (8), as well as the corresponding guide surface (10) of the control
cam (22), is cylindrical in shape. These surfaces are each parallel to the center axis (25)
of the roller (8) that cuts the point of intersection (12). The imaginary middle surface (20),

here as well, corresponds to the midplane of the control cam (22).
For better comprehension, one can use a cylindrical milling cutter for comparison, whose

center axis is oriented to the point of intersection (12), and which mills the respective

cam shape of the control cam (22). During the entire milling process of the control cam
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(22) oriented coaxially to the respective axis of rotation (13, 14, 15), the center axis (25)

is oriented to the point of intersection (12).

Here as well, play is present between the preferably cambered running surface (5) of the

roller (8) and the guide surface (10), in order to equalize manufacturing tolerances.

Such a cylindrically shaped guide surface (10) simplifies the manufacture of pressed or

mold-cast designs, for example.

The preferred configuration of the control cams (21, 22) shown in the exemplary
embodiments is not limited to the depicted embodiments, but can be applied wherever
the advantageous working of the tools thus accomplished is of benefit in hay-making or

other machines.
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H. NIEMEYER SOHNE GMBH & CO KG 15 October 1990

Heinrich-Niemeyer-Str. 562 Blg./Av

D-4446 Horstel-Riesenbeck

Claims

1. Hay-making machine for mowing swaths of hay with at least one rotary rake driven in
rotation about an upright axis of rotation, which is connected via a machine frame (1)
to the tractor, wherein the machine frame (1) is propped against the ground by
running wheels (3) and wherein the tine holders (4) are led along crank arms in a
control cam, whose guiding surfaces lie opposite each other and delimit a guidance
gap coaxial to the axis of rotation of the rotary rake of the hay-making machine,

through which move rollers mounted on the crank arms, characterized in that the

running surfaces (6) of the rollers (7) and the generatrix (19) of an imaginary middle
surface (20) between the guide surfaces (9) have a common point of intersection (12)

on the axis of rotation (13, 14, 15) of the rotary rake (16, 17, 18).

2. Hay-making machine according to claim 1, characterized in that the guide surfaces

(10) of the control cam (22) are oriented parallel to the imaginary middle surface (20).

3. Hay-making machine according to claim 1, characterized in that the guide surfaces

(9) of the control cam (21) run at a small, acute angle (a) opening radially outward

with respect to the imaginary middle surface (20).
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. Hay-making machine according to claim 3, characterized in that the generatrices (19)
of the guide surfaces (9) of the control cam (21) meet at a common point of

intersection (12) on the axis of rotation (13, 14, 15) of the rotary rake (16, 17, 18).
. Hay-making machine according to one of claims 1 to 4, characterized in that the
common point of intersection (12) lies at the center of the vertical adjustment range of

the control cam (21, 22).

. Hay-making machine according to one of claims 1 to 5, characterized in that the tine

holders (4) have bent crank arms (23) and radially oriented inner parts (24), whose
center axes (25, 26) likewise meet the common point of intersection (12) on the axis

of rotation (13, 14, 15) of the rotary rake (16, 17, 18).

. Hay-making machine according to one of claims 1 to 6, characterized in that the

rollers (7, 8) have a cambered running surface.

. Hay-making machine according to one of claims 1 to 7, with several rotary rakes (16,
17, 18) neighboring each other, whose axes of rotation (13, 14, 15) run in an
imaginary common plane that subtends an angle other than 90° with the plane of the

direction of travel (F), characterized in that each rotary rake (16, 17, 18) has a

differing number of tine holders (4).

. Hay-making machine according to claim 8, characterized in that the number of tine

holders (4) per rotary rake (16, 17, 18) increases from the first (16) to the last rotary

rake (18) in the direction of travel (F).
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11.

12.

13.

Hay-making machine according to one of claims 8 or 9, characterized in that the
outer rotary rakes (16, 18) can be folded up about axes (27) roughly parallel to the

direction of travel into an at least vertical position and locked.

Hay-making machine according to one of claims 8 to 10, characterized in that the

rotary rake (17) located underneath the machine frame (1) can be raised into a

transport position relative to it.

Hay-making machine according to claim 11, characterized in that the running

wheels (3) can be controlled by a steering device (28).

Hay-making machine according to one of claims 8 to 12, characterized in that the

tine holders (4) of neighboring rotary rakes (16, 17, 18) have overlapping working

Zones.
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1

Msobpereline OTHOCHTCS K Ce/bCKOXO3SH-
CTBEHHOMY MAIUMHOCTPOEHHIO, a4 MMEHHO K
YCTPOHACTBY CeHOYGOPOUHBIX MaluuH,

HsBectHa ceHoyGopouwas MaliuHa, BK.IIO-
uanoumas noaGupaoliee yCTPOHCTBO # pacio-
AIOXKEHHBIH 33 HHM NONEPeuHBIH BasKoOGpa-
3yloLtKil Tpanonoprep [1].

Henocratkom maBectHoM  MAaUIHHB ABJsAET-
€A  HEBOSMOMCHOCTB HMCNOJBL3OBAHHA ee AJs
BODOMICHHT M BCOYWIHBAHHA BAJNKOB ¥ MPOKO-
COB 0e3 nepeMelleHns HX Ha APYroe MecTo.

Hexnpio H300peTenns sBiaserca yHHBepca-
JH3AUHA MaIIHHBl YTEM MCNOJb30BAHHA ee
AJA BOPOLIEHHS M BOIYWHBAHHA MAacCCHI,

YKasanHasA uenb JOCTHIAeTCs TeM, uTo
Ba/JKOOOPasyloWuéi  TPAHCIOPTED CHabmeH
IIAPHHPHO YCTAHOBJIGHHBIM BETPOBLIM M-
TOM, CMOHTHDOBAHHLIM C BO3MOXMHOCTBIO TO-
BOpPOTa H (HKCauMM B BEPTHKAJLHOM ¥ Ha-
KJOHHOM JIOIOXKEHHAX H BHHTOBLIM OTBAJOM.

Ha ¢mr. 1 nsobpaxena ceHoyGopouHas
MauxHa, COCTOAllAs H3 ABYX CeKuuii, HaBe-
LIeHHAA HA TPAaKTOP, MPH crpeGalHyM OLHOTO
BaJiKa CeHa 1o LEHTPYy; -Ha Gur. 2 — paspes
A—A dur. 1; Ha dur. 3 — O Ke, npu crpe-
GaHUH ARYX BaJKOB CeHa; Ha OHT. 4 — TO xe,
TpPH crpeGamuu OXHOTO GOKOBOTO BaJiKa; Ha
¢ur. 5 — To xe, npn oBopauHBaHHK ABYX
BaJKOB; Ha (ur. 6 — BHHTOBOH OTBaJI BaJKO-
06Gpasyioiero Tpancnoprepa; Ha ¢ur. 7 —

10

30

2

ceHoybopoynas  Mamuua

TPOKOCOB,

Ha rpakrop / nasewena cuenxa 2 ceno-
yOOpOUHOH MaluMHE, CHabxeHHas NPHBOA0M
3. K cuenke 2 IIAPHHPHO NDHCOCAHHEHE! CHM-
METPHYHO DACHOJNIOMEHHBIe paMbl 4 H 5 06enx
CEKILMH, KOTOPBIE AONOJHHTENHHO COEAWHEHb!
C TpakropoM I pacTsKKamu 6 u 7 u ONHpaloTCs
fia CaMOyCTaHaBNHBAIOUHECS OMODHLE KoJe-
ca 8. Ha pamxax4 u 5 ycranosnenn noadu-
palouiue yCTpoAcTBa 9, BEMIONHEHHBIE B BHJe
TPOAOJBHLIX TPAHOMOPTEPOB ¢ 3yGpamu 0.
3a nonGupalowuMK yeTpoiicrBamu 9 yera-
HOBJICHBI COGJAHHEHHEIE C MPHBOAOM &§ MoTe-
pednbie BaskooOpasywomHe TpaHcnoprepet 1/
# 12, cHaBXeHHEe BETPOBLIMH IHTamMK I3 u
14, ycranosnenubiMu LIaPHHPHO € BO3MOX-
HOCTBIO MIOBOPOTA H (DHKCAIHH B BEPTHKANL-
HOM H HaKJIOHHOM NOJOMCHHAX,

Ha konuax nonepeunsix Ba/IKo0Gpasyio-
luux Tpancnoprepos i/ m 12 ycramosienn
BHHTOBbIE OTBanbl. /5 mas  o6opaunsawmusn
BaJIKOB,

3a cuenkod 2 ycrawnosaens najblUeBble
Koneca J6 AAS BOPOWeHHS CcpefHell uacTH
lipoKOCA  WJIH  NOTOJIHHTENBHBIH mpoMexy-
TOUHBIH KODPOTKHi TpaHcmoprep [7 ¢ BETpO-
BHIM LIHTOM J8. '

ITonGupatomue yerpoficrea: 9 crabxenn
Gawmaxamu 19, a pamprt 4 u 5 — TPHXKHM-

0PIl BOPOLIGHHH
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HBIMH TIOANDYXKUHEHHBIMH TanblaMu 20 u
THOKHMHE YHCTHKaMH 21,

CenoyGopounast Mamuea pabotaer coe-
aywouim obpasom.

[Tpn nBwxenun Tpakropa / 1o mnpokocy
nocpeacTBoM 3yGneB moAGWpaoWEro ycTpod-
cTBa 9 CeHO NOCTYNaeT Ha MONEepeYHEe BaJKO-
ofpasyrourae TpaHcnoprepsl /I u 12 nocpea-
CTBOM TIPHKHMHEIX NOMIPYRKHHEHHBIX TNaJb-
ues 20 ¥ ™IGKHX YHCTHKOB 2.

TIpn BOpOIIEHHH H BONYIUIMBAHWM NPOKO-
COB CKOpocTh moxbuparomiero ycrpoiictsa 9
yBesrHuuBaencs Ha 459%, BeTpoBble HIHTH /3 H
!4 nepeBOAATCA B HaKJIOHHOE NOJOKEHHE, H
naJblieBrie Kojieca J6 YCTAHABAHBAKTCH 34
cuenxoi 2.

Bnarogapsa Takol KOHCTPYKLHH CEHOYGO-
POWHOH MAaUMMHBEl YBENHYHBACTCS €e YHHBep-
CaJNIFHOCTh,  JONYOKAIoIas  HCIIOJb30BAHHE
MalmuHe AJf crpeGaHus CeHa B OJHH HJH
ABa Banmka, uX o0opauHBaHue, AJIsi BOPOILe-
HMSI ¥ BCNYIIMBAHHA NMPOKocoB 6es o6pasoBa-
HHA BafdKa.

10

4
Dopmyna usobperenus

I. CenoyGopounas maiuuHa, BKJIIOYAKOmas
noabupaouee ycTpoHCTBO # PACHONOKEHHLH
32 HHM nomepeyHbil  BanKooGpasyiOIHH
TPAHOMOPTEP, OTNHY AN AACA TEM, YTO,
C LETBI0 YHHBEPCAJIM3AIHHM MAIUMHBL TyTeM
HCIOMbL30BaHHS €€ JJA BODOWIEHHS M BCIYy-
WHBAHHA MacChl, BaJKoOGPASYOUWHA TpaH-
CMOPTEP CHA0XeH MWAPHHPHO YCTAHOBJIECHHBIM
BETPOBBIM IIUTOM, CMOHTHDOBAHHLIM C BO3-
MOJKHOCTbIO NOBOPOTA ¥ (HKCAUMH B BepTH-
KadbHOM H HAKJOHHOM TIOJIOMEeHHAX.

2. CenoyGopoyHasi Mawmka mo m. 1, o71-

15 nuvaomasncs Tem, u4TO BaNKooGpasyo-

20

WHE TPaHONOPTEP CHAGXKEH BHHTOBBLIM OTBa-
JIOM.

Heroynuk uHbOpMAauWH, NpHHSATHE Bo
BHHMaHHe NPH 3KCNepTH3e:
1. Marent ®PT Ne 1757750, xn. A 0] D

84/00, 1973 (npororxn).
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Cocrapurens T. Jypasaesa

Penaxrop H. Tumounxa Texpex A. KaMpwrukosa Koppextop HW. Ocunosckas

3axas 774/702 Han. MNe 400 Tupax 712 Tlognucuoe
HITO «Ilonck» Tocynapersensoro xomurera CCCP no genam nsofpeTenul H OTKPHTHE
) 113035, Mocksa, K-35, Payumickas wa6., n. 4/6

Tun. Xapek. dua. npen. «[larent»
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inventor's certificate

3
61) Addition to inventor's certificate (1) Int. CI.” A 01 D 84/00

(22) Application Date: August 8, 1979 (21) 2808371/30-15
with attached application

(23) Priority:
(43) Publication Date: June 7, 1981. Bulletin No. 21 (3) UDC(S?S- ;?3-2
(45) Date of Publication of Description: June 26, 1981 ‘
State Committee
USSR
For inventions and discoveries

(72) Inventors V. G. Zhavoronkin, V. G. Ermachkov and N. M. Zhurov

71) Applicant e Frunze Design and Technological Institute for Fodder-Harvesting Machines

(71) Appli The Frunze Design and Technological Institute for Fodder-Harvesting Machi

(54) HAYMAKING MACHINE

The invention relates to agricultural machine design, specifically to haymaking machines.

There is a known haymaking machine that includes a gathering device and, situated
behind it, a transverse windrow-forming conveyor [1].

The shortcoming of the known machine is the impossibility of using it for turning and
fluffing windrows and swaths without moving then to a different place.

The goal of the invention is universalization of the machine by using it to turn and fluff
the mass.

This goal is achieved in that the windrow-forming conveyor is equipped with a hinged
wind guard mounted with the possibility of being rotated and locked in the vertical and inclined
positions and a helical blade.

Figure 1 shows the haymaking machine, which consists of two sections hitched to a
tractor, in raking one row of hay through the center; Figure 2 shows section A-A in Figure 1,
Figure 3 shows the same thing, in raking two rows of hay; Figure 4 shows the same thing, in
raking one side windrow; Figure 5 shows the same thing, in turning over two windrows; Figure 6
shows the helical blade of the windrow-forming conveyor; Figure 7 shows the haymaking
machine in turning swaths.

Hitch 2 of the haymaking machine, which is equipped with drive motor 3, is mounted on
tractor 1. The symmetrically positioned frames 4 and 5 of both sections are articulately
connected to hitch 2 and are additionally connected to tractor 1 by stays 6 and 7 and rest on
autonomous support wheels 8. Gathering devices 9, which are made in the form of longitudinal
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conveyors with teeth 10, are mounted on frames 4 and 5. Behind the gathering devices 9 are
mounted the transverse windrow-forming conveyors 11 and 12, which are connected to drive
motor 3, and which are provided with wind guards 13 and 14, which are articulately mounted
with the capability of being rotated and locked in the vertical and inclined positions.

At the ends of the transverse windrow-forming conveyors 11 and 12 are mounted helical
blades 15 for turning the windrows.

Behind hitch 2 are mounted finger wheels 16 for turning the middle part of the swath or
an additional intermediate short conveyor 17 with wind guard 18.

The gathering devices 9 are equipped with shoes 19, while frames 4 and 5 are equipped
with spring-operated pinch fingers 20 and flexible cleaners 21.

The haymaking machine operates in the following way.

As tractor 1 moves along a swath, by means of the teeth of the gathering device 9, the hay
enters the transverse windrow-forming conveyors 11 and 12 by means of the spring-actuated
clamp fingers 20 and flexible cleaners 21.

In the turning and fluffing of swaths the rate of the gathering device 9 increases by 45%,
the wind guards 13 and 14 are moved to the inclined position, and the finger wheels 16 are
mounted behind hitch 2.

Due to this design of the haymaking machine, its universality increases, which permits
the use of the machine for raking hay into one or two windrows, turning the rows, and for turning
and fluffing swaths without the formation of a windrow.

Claims

1. A haymaking machine that contains a gathering device and, situated behind it, a
transverse windrow-forming conveyor, distinguished in that, with the goal of making the
machine more universal by means of using it for turning and fluffing the mass, the
windrow-forming conveyor is equipped with an articulately mounted wind guard, which is
mounted with the possibility of being rotated and locked in the vertical and inclined positions.

2. A haymaking machine as in Claim 1, distinguished in that the windrow-forming
conveyor is equipped with a helical blade.

Sources of information considered in examiner's evaluation:
1. FRG Patent No. 1757750, Cl. A 01 D 84/00, 1973 (prototype).
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