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ABSTRACT

A puli-type crop harvesting machine has disk cutter carried on a frame
mounted on ground wheels with a hitch arm extending from the frame over the
header to a hitch connectbr of a tractor. The hitch armm is mounted for pivotal
movement about a generally upright axis such that in a first position the tractor tows
the frame in echelon to one side and in a second position the tractor tows the frame
in echelon. The disks are hydraulically driven by a pump at the front end of the hitch
arm and a motor at the frame with the hydraulic ¢ircuit including a sump tank defined
by a hollow interior of the hitch arm and a cooling radiator defined by a tubular frame
member which is preferably located at the disk drive as a support therefore as it is
cooled by the air flow from the disks and contact with the crop and carries a low

volume of fluid.
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HYDRAULIC DRIVE ARRANGMENT FOR THE CUTTER OF A PULL-TYPE CROP
HARVESTING MACHINE

This invention relates to a pull-type crop harvesting machine of the

type including a header carried on a frame to be towed behind a tractor and

particularly to an improvement relating to the hydraulic drive to the cutter system.

Puli-type harvesting 'machines are :towed from the tractor by a hitch
arm which requires t0 be adjusted in angle relative to the frame of the machine for
fine steering movements and more coarse moverpent to the transport position.

Some machines are required to follow the tractor only to one side and
thus include a hitch arm which is located at one end of the machine. In others in
which the present invention is particularly effective, the hitch arm to the tractor
extends from the frame over the header to a hitch coupling and can be swung by an
operating cylinder from one side of the header to the other so that the header ¢an be
located in echelon with the trac;tor to one side of symmetrically to the other side.

Pull-type harvesting machines of this type are Well known and there
are many different examples manufactured by a number of different companies.

The pull-type harvesting machines are mechanically driven in that
there is a coupling which attaches the hitch arm to the tractor together with a
mechanical linkage which connects to the power take off shaft of the tractor to
éommunicate the dnving power from the PTQO shaft to the mechanically driven

elements of the header.
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Disc headers which utilize as the cutting system a plurality of spaced
discs across fhe width of thé header with each disc rotaiing about a respective
vertical axis are known and widely used., In view of the relatively high power
consumption of disc headers, it is desirable to communicate the drive hydraulically.
Thus a pump is provided adjacent the forward end of the hitch arm which attaches to
the power take off shaft of the tractor. The pump generates a flow of high pressure
hydraulic fluid which passes through a hydraulic hose line from the pump along the
hitch arm to a motor at the cutter system. A return line runs from the motor back 1o a
filter and from the filter into a sump tank which is commeonly provided as the holiow
interior of the tubular hitch arm.

A simple construction provides a simple mechanical connection of the
forward end of the hitch arm to the draw bar of the tractor so that the hitch arm is
directly attached to the draw bar of the tractor so that the hitch arm is directly
attached to the draw bar. In é simple construction commonly the pump is simply a
separate item which attaches to the PTO shaft and is supﬁorted thereby. This
arrangement is adequate for lower powered systems where the weight of the pump
is relatively low so that it avoids applying significant loading to the PTO shaft which
could cause damage. . '

However in higher power systems, it is desirable that the pump is
mounted on the hitch construction so that it is properly supported from the draw bar

with little or no loads being transferred to the PTO shaft.
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One example of an arrangement of this type is shown in US patent
4,838,358 (Freudendahl) issued June 13" 1089. This discloses an arrangement of
this type which attaches the forward end of the hitch arm to a tractor either to a draw
bar or to the lower arms of the three point hitch and also attaches the pump to the
tractor in a manner which supports the pump from the cdraw bar or the hitch rather
than from the PTO shaft.

This arrangement has however a number of disadvantages in that
different designs are provided for the draw bar construction and for the three point
hitch construction and of course it is highly desirable that a common design is
provided. Furthermore the arrangement locates the pump at a forward position
which reduces the length of the connecting shaft which can be connected between
the pump and the PTO shaft which thus reduces manoeuvrability,

In addition this arrangement provides no attention to the requirement
for cooling of the hydraulic syétem particularly v#hén high power transfer is required
since high power of course generates a high level of heat in the pump and the
motor.

Another arrangement is disclosed in US patent 6,625,964 (McLeod)
issued September 30, 2003. This construction provides a complex device for towing

equipment in a row one behind the other which has achieved no commercial

SUCCess.

SUMMARY OF THE INVENTION

It is one object of the invention to provide an improved machine of the
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above type.

According to one aspect of the invention there is provided a pull-type
crop harvesting machine for towed movement by a tractor comprising:

a frame mounted on ground wheels for movement across ground
carrying a standing crop for harvesting;

a cutter systerm mounted across a front of the frame so that the frame
carries the cutter system into the standing crop for cutting the standing crop and
converging the cut crop into a crop discharge;

a hitch arm extending from the frame to a forward end of the hitch am
arranged for éﬂachment to a hitch connector of a tractor by which the frame and the
cutter system are towed across the ground;

a connecting assembly for connecting the forward end of the hitch am
to a hitch connector of the tractor;

a hydrauli¢ circuit for providing drive to the machine comprising:

a hydraulic pump for generating a flow of hydraulic fluid under
pressure;

a hydraulic motor for driving the cutter system;

hydraulic connection lines for communicating the flow from the pump to
the motor and from{the motor back to the pump;

and a mechanical drive connection for connecting the pump to a PTO
shaft of the tractor;

the frame including a transverse frame member extending across the
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frame at the rear of the hitch arm;

the transverse frame member having ground wheels attached therato
for suppo&ing the frame in movement across the ground;

the frame including a transverse cutter support bar extending across
the frame at the cutting system for supporting the cutting system,;

at least one of the transverse frame member and the transverse cuttér
support bar being formed from a tubular structural member which is closed at or
adjacent each end so as to form a hollow conduit and Having a flud connection at
each end for connection to the hydraulic connection lines such that hydraulic fluid in

the hydraulic circuit passes through said at least one s$0 as to effect cooling of the

hydraulic fluid.

In one preferred arrangement the transverse frame member is formed
from a tubular structural member which is closed at or adjacent each.end so as to
form a hollow conduit and haﬁing a fluid connection at each end for connection to
the hydraulic connection lines such that hydraulic fluid in the hydraulic circuit passes
through said at least one so as to effect cooling of the hydraulic fluid.

Preferably there is provided a sump tank and a filter in the hydraulic
circutt.

In a preferred arrangement, the hydraulic drive is arranged to drive the
cutter system. However the same cooling system can be used for an accessory on
the machine such as a crop feeding device where the cooling system is used either

for the accessory alone or for both the main drive and the accessory drive.
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According to a second aspect of the invention there is provided a puli-
type crop harvesting machine for towed movement by a tractor cbmpﬁsing:

a frame mounted on ground wheels for movement across ground
camrying a standing crop for harvesting;

a cutter system mounted across a front of the frame so that the frame
carries the cutter system into the standing crop for cutting the sténding. crop and
converging the cut crop into a crop discharge;

a hitch arm extending from the frame to a forward end of the hitch arm
arranged for attachment to a hitch connector of a tractor by which the frame and the
cutter system are towed across the ground;

a connecting assembly for connecting the forward end of the hitch arm
to a hitch connector of the tractor;

a hydraulic circuit for providing drive to the machine comprising:

a hydraulic puhp for generating a flow of hydraulic fluid under
pressure; ‘

a hydraulic motor for driving the cutter system,;

hydraulic connection lines for communicating the flow from the pump to

the motor and from the motor back to the pump:
and a mechanical drive connection for connecting the pump to a PTO
shaft of the tractor;

the frame including a transverse frame member extending across the

frame at the rear of the hitch arm;



10

19

20

CA 02538020 2006-02-24

the transverse frame member having ground wheels attached thereto
for supporting the frame in movement across the ground:

the frame including a transverse cutter support bar extending across
the frame at the cutting system for supporting the cutting sy#tem;

the transverse cutter support bar being formed from a tubular structural
member which is closed ét or adjacent each end s0 as to form a hollow conduit and
having a fluid connection at each end for connection to the hydraulic connection
lines such that hydraulic fluid in the hydrauli¢ circuit passes through said transverse
cutter support bar s0 as to effect cooling of the hydrautic fluid.

Preferably the sump tank is defined by the hitch arm which is formed
from a tubular structural member which is closed at or adjacent each end so as to
form a hollow ¢conduit and having a fluid connection at each end for connection to
the hydraulic connection lines such that hydraulic fluid in the hydraulic circuit passes
through said at least one so aé to effect cooling of the hydraulic fluid.

Preferably the transverse cutter support bar is cooled by 'contact with

an air stream generated by the cutter system.

Preferably the transverse cutter support bar is cooled by contact with
crop as the bar passes over the ground.

Preferably the transverse cutter support bar contains less than 5
gallons of the hydraulic fluid.

Preferably the cutter system comprises an elongate drive member and

a plurality of rotating disks mounted on the drive member at spaced positions across
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the width of the header.
Preferably the transverse cutter support bar is located behind the

rotating disks.
BRIEF DESCRIPTION OF THE DRAWINGS

One embodiment of the invention will now be described in conjunction

-~ with the accompanying drawings in which:

Figure 1 is an isometrid view of a pull-type crop harvesting machine
according to the present invention for attachment to a tractor, with the tractor omitted
for convenience of illustration.

Figure 2 is a top plan view of the cutter bar assembly -of the harvesting
machine of Figure 1.

Figure 3 is an isometric view of the cutter bar assembly of Figure 2.

Figure 4 is a cross sectional view through the cutter bar assembly of
Figure 2.

In the drawings like characters of reference iﬁdicate corresponding

parts in the different figures.

DETAILED DESCRIPTION

In Figure 1 is shown a pull type harvestin.g machine generally indicated
at 10 for attachment to a tractor {not shown) by a hitch coupling generally indicated
at 11. The crop harvesting machine shown is of the type which uses a row of discs
mounted on a cutter bar as shown in Figure 2. Thus each disc is mounted on the

cutter bar for rotation about its own axis with the axes spaced positions across the
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width of the cutter bar and when the axes generally vertical. Each disc carry blades
at 180° spacing so that one disc rotate 80° out of phase with the next adjacent disc
thus allowing the cutting action of the blades to overlap. Arrangements of this type
are well known and many examples can be found in the prior art. The cutter bar of
Figure 2 is mounted on a frame generally indicated at 12 and is covered by a
housing generally indicated at 13 s0 that the cutter system is enclosed for safety.

The frame 12 includes a transverse beam 14 which extends across the
width of the harvesting device to a pair of legs 15 and 16 which depehd downwardly
from the transverse beam 14 to support a pair of wheels 17 and 18 which carry the
frame in movement across the ground.

A hitch arm 19 is attached to the transverse beam 14 by a mounting
bracket 20. In the embodiment shown the bracket 20 is located at the center of the
beam 14 so that the hitch arm 19 can pivot to one side or the other side under
control of a cylinder 21. it will‘ be appreciated that movement of the hitch arm to one
side acts to tow the harvesting machine in echelon to one Side of the tractor and
pivotal movement of the hitch arm to the other side tows the harvesting machine in
echelon to the opposite side. The hitch arm can also be located centrally in which
case the harvesting machine is towed behind the tractar generally in a transport
position. The height of the cutter bar from the ground is adjusted by a cylinder 22
which lifts the cutter bar and lts supports relative to the transverse beam 14.

The hitch arm 19 is attached to the tractor by a hitch coupling 23. The

hitch coupling 23 includes a connector bracket 24 which attaches to the tractor hitch
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and includes a mechanical drive linkage 25 which communicates power from the
PTO of the tractor to a pump 26.

The pump 26 generates a flow of hydraulic fluid under pressure which
is transmitted through a hydraulic line 27 to a motor 28 at the cutter bar, The motor
28 is located above one end cutter of the cufter bar and drives the cutter bar through
a gear box (not shown) which provides power to the end cutter of the cutter bar and
at the same time also provides a power output for driving a conditioner (not shown),

Fluid returning from the motor 28 passes along a return line 29 to a
filter 30 and from the filter 30 enters a sump tank 31 defined by the hollow interior of
the hitch arm 19. The hitch arm is thus closed at its rear end 32 by a closure wall
and is also closed at its forward end 33 by a further closure wall so that it forms a
container for the returning hydraulic fluid.

The cutter bar is shown in more detail in Figure 2 generally indicated
at 35 and includes a suppo& frame 36 which is defined by a transverse tubular
structural member 37 which extends from one end 38 to an dpposed end 39. The
tubular structural member 37 is closed at each end and thus forms a hollow interior.
The structural member is formed from a steel tube of rectahgular cross section and
is attached at its ends to support members 40 which are connected to the frame 12
of the harvesting machine. The tubular member 37 provides a structural support for
the main elements of the cutter bar 41 which carry the drive elements for the cutter
discs generally indicated at 42. In the embodiment shown there are eight cutter

discs but it will of course be appreciated that the number of discs can be increased
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or decreased as required. The discs are genefally oval in shape with each carrying
a pair of cutter blades 43 at diametrically opposed positions at the long axis of the
disc. The cutter bar provides drive for the discs so that each is rotated about its own
vertical axis with the axes spaéed along the length of the cutter bar 41. The discs
are turned so that they are 90° out of phase with the next adjacent disc so that the
blades pass in an overlapping manner to provide a cuﬁing action in front of the cutter
bar as the cutter bar is moved forwardly over the ground.

The hollow interior of the tubular member 37 includes a first outlet port
44 at one end and a second outlet port 45 at the other end. These ports are simple
pipes welded to one side face of the tubular member and in the embodiment shown
these pipes project rearwardly from the vertical rear face of the tubular member and
include a coupling 46 on the outer end for attachment to a hydraulic hose.

Algo shown in Figure 2 is the motor 28 which provides an output drive
shaft 28A driving the end mo;st dfsc 42A. This provides power to the cutter bar 41
which is transmitted through gear elements within the cutter b‘ar (not shown) to each
of the discs. Fluid from the hydraulic line 27 shown in Figure 1 is communicated, as
shown in Figure 2, to the motor 28 from the pump. This fluid acts to drive the motor
28 and communicate power to the cutter bar and to a conditioner system (not
shown) which is optional.

Fluid from the motor 28 passes through a line 47 to the inlet coupling
46 of the pipe 44 s¢ that the fluid from the motor enters thé hollow interior of the

tubular member 37 and flows through the tubular member 37 to the outlet pipe 45
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and its coupling 46. The outlet pipe is attached to the return line 29 which
communicates to the filter 30 and from the filter into the hollow interior of the hitch
arm 19. In an alternative design only a portion ¢f the oil is routed through the cutter-
bar. A restriction is placed in the return line to force some oil into the auxiliary
cooling system, and the oil that passes through the restriction goes directly to the
filter. .

Thus heat generated in the motor 28 is extracted from the hydraulic
fluid passes through the tubular member 37.

The tubular member 37 is located at or close to the ground so that it is
contact with stubble passing under the cutter bar after being cut by the discs 42.

Thus remaining crop material sweeps over the underside of the tubular member 37

“and acts to remove by conduction heat from the outside surface of the tubular

member thus cooling the hydraulic fluid within the tubular member.

In addition, thé tubular member is located in the high velocity air
stream ¢generated by the rotating discs. The air stream pasées over the cutter bar
41 and the tubular member 37 in a stréam with the crop that passes over the cutter
bar so that the airstream also acts to remove heat from the tubular member,
primarily by convection, Also crop material passing over the top of the tubular
member contacts the tubular member and also acts to remove further heat.

Thus the tubular member 37 acts as an effective radiator or cooling
member which extracts significant quantity of héat from the hydraulic fluid exiting

from the motor 28 and passing through the hydraulic circuit.
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The cooling member formed by tubular member 37 extends across
the full width of the header and thus achievas a significant cooling effect due to its
length.

A tubular member has a relatively amall volume in view of the fact that
the cross sectional area of the tubular member necessary at this location for
structural strength is relatively small so that the total volume within the tubular
member may be in the range 4 to 10 gallons which is relatively small in the total
capacity of fluid within the harvesting machine. However the high cooling effect
obtained by this tubular member aliows the relatively small volume of fluid to be
cooled to a degree sufficient to maintain the circuit at a required temperature without
allowing excess temperatures to occur,

The cooling provided in the tubular element 37 can be supplemented
by additional cooling provided by the fluid contained within the tank defined by the
hitch arm 19. Alternatively thé tubular element 37 can act itself as the retum tank so
that the line 28 can pass directly from the filter 30 back to the pump. However this
arrangement is not preferred since the volume provided by the tubular element 37 is
insufficient to provide the retumn sump and in addition it is insufficiently close to the
pump to ensure a proper supply of fluid to the retunrn side of the pump.

As shown in Figure 1, the tubular frame member 14 can also act as a
cooling element for the hydraulic fluid,. This may be In addition to the tubular
element 37 or may be in replacement for the tubular element 37. It may also be in

replacement for the container defined by the hiich atm 19. In the embodiment
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shown in Figure 1 the hose 29 may be coupled to an inlet tube 29A of the tubular

frame member 14 with a return line (not shown) being connected to an outlet 29B.

- These connections to the hollow interior of the tubular member are provided

adjacent the ends of the tubular member and communicate with the hollow interior to
allow the fluid to pass through the tubular member. The ends of the tubular member
are closed by welded end plates which attach across the ends of the tubular
member 14.

In this way suitable cooling for the ¢rop harvesting machine can be
selected using one or more of the hitch arm 19, the tubular member 14 and the
tubular member 37 as ¢ooling members for the hydraulic fluid and/or for the return
sump for the hydraulic fluid.

Some disc mowers have a side delivery unit mounted to the rear of
the mower which is typically hydraulically driven. On occasion, hydraulic oil coolers
are used to cool the oll, e;ven though power requirement 18 low. In another
arrangement, it is possible to use cooling system disclosed hérein to cool the oil for
driving this‘ or another auxiliary function on the mower such as well as or
independently of the cooling of the oil in the main drive system as described above.

Since various maodifications can be made in my invention as herein
above described, and many apparently widely different embodiments of same made
within the spirit and scope of the claims without department from suéh spint and
scope, it is intended that all matter contained in the accompanying specification shall

be interpreted as illustrative only and not in a limiting sense.



10

19

20

CA 02538020 2006-02-24

15

CLAIMS:

1. A pull-type crop harvesting machine for towed movement by a
tractor comprising:

a frame mounted on ground wheels for movement across ground
carrying a standing crop for harvesting; ‘

a cutter system mounted across a front of the frame so that the frame
carries the cutter system into the standing crop for cutting the standing crop and
converging the cut crob into a crop discharge;

a hitch arm extending from the frame to a forward end of the hitch arm
arranged for attachment to a hitch connector of a tractor by which the frame and the
cutter system are towed across the ground;

a connecting assembly for connecting the forward end of the hitch arm
to a hitch connector of the tractor;

a hydraulic circu%t for providing drive to the machine comprising:

a hydraulic pump for generating a flow 6f hydraulic fluid under
pressure;

a hydraulig motor for driving the butter system,

hydraulic connection lines for communicating the flow from the
pump to the motor and from the motor back to the pump:

and a mechanical drive connection for connecting the pump to a PTO

shaft of the tractor:

the frame including a transverse frame member extending across the
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frame at the rear of the hitch arm:;

the transverse frame member having ground wheels attached thereto
for suppotting the frame in movement across the ground;

the frame incldding a transverse cutter support bar extending across
the frame at the cutting system for supporting the cutting system:

at least one of the transverse frame member and the transverse cutter
support bar being formed from a tubular structural member which is closed at or
adjacent each end so as to form a holiow conduit and having a fluid connection at
each end for connection to the hydraulic connection lines such that hydraulic fluid in
the hydraulic circuit passes through said at least one so as to effect cooling of the
hydraulic fluid.

2. The machine according to Claim 1 wherein there is provided a
sump tank and a filter in the hydraulic circult.

3. The maéhine according to Claim 2 wherein the sump tank is
defined by the hitch arm which is formed from a tubular structural member which is
closed at or adjacent each end so as to form a Hollow conduit and having a fluid
connection at each end for connection to the hydraulic connection lines such that
hydraulic fluid in the hydraulic circuit passes through the hitch am so as to effect
cooling of the hydraulic fluid.

4, The machine according to Claim 1 wherein the hydraulic drive ig

arranged to drive the cutter system.

5. The machine according to Claim 1 wherein the transverse frame
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member is formed from a tubular structural member which is ;::losed at or adjacent
each end so as to form a hollow condult and having a fluid connection at each end
for connection to the hydraulic connection lines such that hydraulic fluid in the
hydraulic circuit passes through said at least one so as to effect cooling of the
hydraulic fluid.

6. A pull-type crop harvesting machine for towed movement by a
tractor comprising:

a frame mounted on ground wheels for movement across ground
carmying a standing crop for harvesting;

a cutter system mounted across a front of the fralﬁe 50 that the frame
cames the cutter system into the standing crop for cutting the standing crop and
converging the cut crop into a crop discharge;

a hitch arm extending from the frame fo a forward end of the hitch arm
arranged for attachment to a ﬁitoh connector of a tractor by which the frame and the
cutter system are towed across th‘e ground;

a connecting assembly for connecting the forward end of the hitch arm
to a hitch connactor of the tractor;

' a hydraulic circuit for providing drive to the machine comprising:
a hydrgulic pump for generating a flow of hydraulic fluid under
pressure:
a hydraulic motor for driving the cutter system;

hydraulic connection lines for communicating the flow from the
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pump to the motor and from the motor back to the pump;

and a mechanical drive connection for connecting the pump to a PTO
shatft of the tractor,

the frame including 2 transverse frame member extending across the
frame at the rear of the hitch amm:

the transverse frame member having ground wheels attached thereto
for supporting the frame in movement across tbe ground;

the frame including a transverse cutter support bar extendi‘ng across
the frame at the cutting system for supporting the cutting system;

the transverse cutter support bar being formed from a tubular structural
member which is closed at or adjacent each end so as to form a hollow conduit and
having a fluid connection at each end for connection to the hydraulic connection
lines such that hydraulic fluid in the hydraulic circuit passes through said transverse
cutter support bar so as to efféct cooling of the hydraulic fluid.

/. The machine according to Claim 6 wherein there is provided a
sump tank and a filter in the hydraulic circuit.

8. The machine according to Claim 7 wherein the sump tank is

defined by the hitch arm which is formed from a tubular structural member which is

~ closed at or adjacent each end so as to form a hollow conduit and having a fluid

connection at each end for connection to the hydraulic connection lines such that
hydraulic fluid in the hydraulic circuit passes through said at least one so as to effect

cooling of the hydraulic fluid.
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Q. The machine according to Claim 6 wherein the hydraulic drive is
arranged to drive the cutter system.

10. The machine according to Claim 6 wherein the transverse cutter
support bar is cooled by contact with an air stream generated by the cufter system.

11.  The machine according to Claim 6 wherein the transverse cutter
support bar is cooled by contact with crop as the bar passes over the ground.

12. The machine according to Claim 8 wherain thé transverse cutter
support bar contains less than 5 gallons of the hydraulic fluid.

13.  The machine according to Claim 6 wherein the cutter system
comprises an alongate drive member and a plurality of r;Jtating disks mounted on the
drive member at spaced positions across the width of the header.

14. The machine according to Claim 13 wherein the transverse

cutter support bar is locate behind the rotating disks
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