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(57) ABSTRACT 

Adjustable de?ector apparatus for transitioning crop residue 
from an axially arranged threshing system of a combine to 
a crop residue distribution system is disposed in a position 
such that at least a portion of a crop residue ?oW from the 
threshing system Will strike or impinge the de?ector and be 
de?ected thereby doWnWardly and transversely toWard the 
crop residue distribution system. An adjusting mechanism is 
operable for moving the de?ector in relation to an internal 
side of the combine for adjusting a desired parameter or 
parameters of the de?ected ?oW. 



Patent Application Publication Feb. 15, 2007 Sheet 1 0f 6 US 2007/0037620 Al 

N \ 

5% 
g . 

TY 
\ , 



Patent Application Publication Feb. 15, 2007 Sheet 2 0f 6 US 2007/0037620 A1 

28 .32 

Fig. 4 



Patent Application Publication Feb. 15, 2007 Sheet 3 0f 6 US 2007/0037620 A1 

____-______' 



Patent Application Publication Feb. 15, 2007 Sheet 4 0f 6 US 2007/0037620 A1 

(5 



Patent Application Publication Feb. 15, 2007 Sheet 5 0f 6 US 2007/0037620 A1 

20 



Patent Application Publication Feb. 15, 2007 Sheet 6 0f 6 US 2007/0037620 A1 

8 mi 



US 2007/0037620 A1 

ADJUSTABLE FLOW DEFLECTOR APPARATUS 
FOR TRANSITIONING CROP RESIDUE FLOW 
FROM AN AXIALLY ARRANGED THRESHING 

SYSTEM TO A RESIDUE DISTRIBUTION SYSTEM 
OF AN AGRICULTURAL COMBINE 

TECHNICAL FIELD 

[0001] This invention relates generally to an apparatus for 
transitioning or redirecting a ?oW of crop residue from an 
axially arranged threshing or separating system of an agri 
cultural combine so as to ?oW more centrally into a crop 
residue distribution system for distributing the residue onto 
a ?eld, and more particularly, to an apparatus including a 
crop residue ?oW de?ector Which is adjustably positionable 
Within a range of positions so as to be impinged to a desired 
extent by a ?oW of crop residue from an axially extending 
rotor and concave assembly, for transitioning or de?ecting 
the ?oW to the residue distribution system for achieving 
desired or required operational characteristics such as a 
particular transverse location, pattern and/or evenness of 
crop residue distribution on a harvested ?eld. 

BACKGROUND ART 

[0002] Axially arranged rotary threshing or separating 
systems have long been in use in agricultural combines for 
threshing crops to separate grain from crop residue, also 
referred to as material other than grain (MOG). Such axially 
arranged systems typically include at least one cylindrical 
rotor rotated Within a concave or cage, the rotor and sur 

rounding concave being oriented so as to extend forWardly 
to rearWardly Within the combine. 

[0003] In operation, crop material is fed or directed into a 
circumferential passage betWeen the rotor and concave and 
is carried rearWardly therebetWeen by the rotation of the 
rotor along a generally helical path as grain is threshed from 
the crop material. The ?oW of crop residue or MOG remain 
ing betWeen the rotor and concave after threshing is typi 
cally discharged or expelled by the rotating rotor from a 
discharge opening at a rear end of the passage in a generally 
doWnWard, or a doWnWard and sideWardly direction in What 
is a continuation of the helical path of movement of the crop 
residue Within the passage betWeen the rotor and concave. 

[0004] The ?oW is typically discharged into a passage 
Which extends doWnWardly and someWhat rearWardly into a 
crop residue distribution system located beloW and rear 
Wardly of the rear end of the threshing system, and Which 
typically includes a rotary beater or other apparatus Which 
propels the crop residue rearWardly Within a rear end of the 
combine for either discharge from the combine through a 
rear opening onto a ?eld, or into a chopper and/or spreader 
mounted on the rear end operable for spreading the residue 
over a sWath of a ?eld. 

[0005] When spread in a sWath over a ?eld, it is desirable 
in many instances for the crop residue to be distributed 
evenly or uniformly over the sWath. This is desirable for 
reasons including that uneven crop residue distribution on a 
?eld can lead to temperature and moisture gradients detri 
mental to even groWth of future crops on the ?eld. It can also 
make it di?icult for crops to utiliZe nutrients, and can impact 
the effectiveness of agricultural chemicals. Large disconti 
nuities of crop residue can lead to plugging and other 
functional problems With tillage and/or planting equipment. 
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[0006] One factor Which has been found to in?uence the 
ability of a chopper and/or spreader to distribute crop 
residue evenly or uniformly over a ?eld is the transverse or 
side to side evenness of crop residue in?oW into the chopper 
and/or spreader. That is, it has been found that the amount 
of crop residue infeed to one side of the chopper should be 
about equal to infeed to the other side to achieve even 
distribution over a ?eld. In turn, the side to side infeed to the 
chopper/ spreader has been found to be a function of the side 
to side distribution of crop residue infeed into the beater or 
other impeller of the crop residue distribution system from 
the threshing system. 

[0007] Numerous devices and structures have been devel 
oped to improve ?oW of crop residue from axially arranged 
threshing systems into crop residue distribution systems. 
Reference in this regard, Payne et al., US. Pat. No. 6,352, 
474 entitled Metering Edge for Axially Arranged Rotary 
Separator, and Pfeilfer et al., US. Pat. No. 6,241,605 entitled 
Discharge Geometry for Axially Arranged Rotary Separator. 

[0008] Although the above referenced apparatus may per 
form Well, it has been found that a variety of variables and 
conditions can in?uence the ability to redirect and trans 
versely distribute crop residue ?oW in the passage betWeen 
a threshing system and a crop residue distribution system. 

[0009] For instance, residue from different crops, such as 
Wheat and corn, Will typically ?oW differently, and different 
rotor rotation speeds Will typically be used for different 
crops. For instance, small grains such as Wheat and other 
grasses Will typically be threshed at a relatively high rotor 
speed, for instance, 600 to 1000 revolutions per minute 
(rpm), and produce residue containing a large volume of 
small stalks of straW, and, Whereas corn Will typically be 
threshed at a relatively sloW rotor speed, for instance, less 
than 400 rpm, and produce crop residue containing a mixture 
of bulky stalk segments, cob fragments and large leaves. For 
a given crop, differences in plant maturity and Weather 
conditions can affect siZe, moisture content, and other char 
acteristics of crop residue so as to have varying ?oW and 
distribution characteristics. 

[0010] As a result of the above described variables and 
conditions, it has been observed that the transition of crop 
residue ?oW from the threshing system to the residue 
distribution system can vary. In particular, the side to side 
distribution of the ?oW into the rotating beater can vary, that 
is, ?oW to one side of the beater can be heavier than to the 
other side, such that the beater Will propel more crop residue 
into one side of a chopper and/or spreader, resulting, in turn, 
in uneven crop residue distribution over a sWath of a ?eld. 

[0011] Thus, What is sought is an apparatus for transition 
ing crop residue from an axially arranged threshing system 
of a combine to a distribution system, that overcomes one or 

more of the problems and disadvantages set forth above. 

SUMMARY OF THE INVENTION 

[0012] What is disclosed is de?ector apparatus for transi 
tioning crop residue from an axially arranged threshing 
system of a combine to a crop residue distribution system, 
Which overcomes one or more of the problems and disad 
vantages set forth above. 

[0013] According to a preferred aspect of the invention, a 
combine includes an axially arranged threshing system 
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having at least one rotor rotatable Within a concave for 
discharging a ?oW of crop residue through a rearWardly 
located, generally doWnWardly facing discharge opening, at 
least a portion of the ?oW being directed along an internal 
side of the combine de?ning a side of a passage extending 
doWnWardly and rearWardly to a crop residue distribution 
system of the combine. 

[0014] A de?ector is disposed in the side of the passage in 
a position such that at least a portion of the doWnWard crop 
residue ?oW Will strike or impinge the de?ector and be 
de?ected thereby transversely by a desired amount, so as to 
extend in a desired manner through a more central region of 
the passage toWard the crop residue distribution system. An 
adjusting mechanism is operable for moving the de?ector in 
relation to the internal side of the combine for adjusting a 
desired parameter or parameters of the doWnWardly 
de?ected ?oW, Which can include, but are not limited to, a 
transverse location at Which the ?oW Will enter the crop 
residue system. As a result, heavier in?oW of crop residue 
into a side of the crop residue distribution system closer to 
the internal side of the combine to Which the ?oW is directed 
can be transversely redirected, so as to provide better 
side-to-side or transverse distribution of the crop residue 
?oW into the crop residue distribution system. As a conse 
quence, the crop residue distribution system Will be better 
able to feed the crop residue more evenly into a chopper 
and/or spreader located on the rear end of the combine, 
resulting in more even and uniform distribution of the crop 
residue over a sWath of a ?eld from Which the crop has been 
harvested. 

[0015] As another alternative, the adjusting mechanism 
can be operated to move the de?ector so as to direct more or 

less of the crop residue ?oW toWard one of the sides of the 
crop residue distribution system, for feeding a correspond 
ing greater or lesser amount of crop residue to a correspond 
ing side of a chopper and/or spreader, for correcting or 
compensating for conditions such as Wind drift and the like. 

[0016] According to another preferred aspect of the inven 
tion, the adjusting mechanism is operable for moving the 
de?ector in a ?rst transverse direction for moving or shifting 
a location at Which the ?oW de?ected by the de?ector Will 
?oW into the crop residue system in that same direction, the 
adjusting mechanism also being operable for moving the 
de?ector in a second transverse direction opposite the ?rst 
transverse direction, for moving the location at Which the 
?oW de?ected by the de?ector Will ?oW into the crop residue 
distribution system in the second transverse direction. 

[0017] According to another preferred aspect of the inven 
tion, the de?ector includes an upper portion pivotally 
mounted in the combine adjacent to the internal side such 
that a loWer portion extending doWnWardly from the upper 
portion is located in the path of at least a portion of the crop 
residue ?oW. Further, the loWer portion of the de?ector can 
include a loWer edge positioned to extend into or across a 
path of the crop residue ?oW, such that a portion of the ?oW 
above the loWer edge Will impinge or strike the de?ector and 
be de?ected doWnWardly thereby into a portion of the ?oW 
beloW the loWer edge, for de?ecting the loWer ?oW doWn 
Wardly in a desired manner into the crop residue distribution 
system. 

[0018] To facilitate such operation, the adjusting mecha 
nism can comprise a remotely controllable actuator, such as, 
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but not limited to, a ?uid cylinder, rotary or linear actuator, 
dashpot, solenoid, or other Well knoWn, commercially avail 
able actuator device, Which can be controllable by a sWitch 
or other operator control, or an automatic control, such as a 
processor based control, for achieving one or more desired 
crop residue ?oW characteristics. 

[0019] According to still another preferred aspect of the 
invention, the de?ector can have a desired shape, including, 
but not limited to, a generally ?at shape, or a curved shape 
such as a concave or convex curved shape, as desired or 

required for a particular application. Additionally, the loWer 
edge of the de?ector can be optionally straight or have an 
irregular shape, such as a beveled shape, stepped shape, 
serrated shape, or a curved shape, such as a concave curved 
shape, or a convex curved shape, as desired or required. 

[0020] According to another preferred aspect of the inven 
tion, a range of positions of the de?ector can include a 
position close to the interior side of the combine so as to 
have little or no effect on the ?oW, and a range of positions 
extending to a desired extent into and at a desired orientation 
in relation to all or a portion of the crop residue ?oW, for 
achieving a desired redirecting effect on the ?oW. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] FIG. 1 is simpli?ed schematic side vieW of agri 
cultural combine, illustrating in dotted lines an axially 
arranged threshing system of the combine, and an adjustable 
de?ector apparatus of the invention for transitioning crop 
residue ?oW from the threshing system to a residue distri 
bution system of the combine; 

[0022] FIG. 2 is a simpli?ed schematic rear vieW of the 
combine of FIG. 1, shoWing the threshing system and 
de?ector apparatus of the invention, and illustrating in 
phantom a path of crop residue ?oW expelled from the 
threshing system, and an adjusted path of the ?oW as 
effected by the de?ector of the invention; 

[0023] FIG. 3 is a simpli?ed schematic side vieW of the 
threshing system, de?ector of the invention, and crop resi 
due distribution system; 

[0024] FIG. 4 is a fragmentary perspective vieW of one 
embodiment of a de?ector of the invention, illustrating 
connection thereof With an actuator operable for adjustably 
moving the de?ector; 

[0025] FIG. 5 is a simpli?ed schematic rear vieW of the 
threshing system, de?ector of the invention, and residue 
distribution system, shoWing the de?ector in a generally 
upstanding position beside a side of the combine; 

[0026] FIG. 6 is another simpli?ed schematic rear end 
vieW of the threshing system, de?ector and residue distri 
bution system, shoWing the de?ector at an alternative posi 
tion in relation to the side of the combine; 

[0027] FIG. 7 is a simpli?ed schematic top vieW of a rear 
end of the combine, shoWing the threshing system, crop 
residue distribution system, and a crop residue chopper/ 
spreader apparatus of the combine, and illustrating crop 
residue ?oW through the rear end of the combine and a 
relationship of crop residue discharged from the combine in 
relation to an axial centerline thereof; 

[0028] FIG. 8 is another simpli?ed schematic top vieW of 
the combine, shoWing the threshing system, de?ector appa 
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ratus of the invention, residue distribution system and chop 
per/spreader apparatus, illustrating alignment of crop resi 
due ?oW With an axial centerline as the result of the present 
invention; 
[0029] FIG. 9 is still another simpli?ed schematic top 
vieW of the combine, showing the threshing system, de?ec 
tor apparatus of the invention, and an alternative residue 
distribution system and spreader apparatus, illustrating 
alignment of crop residue ?oW With an axial centerline of the 
combine resulting from the present invention; 

[0030] FIG. 10 is a simpli?ed schematic representation of 
a sWath of a ?eld, shoWing in dotted lines a representative 
pattern of crop residue distribution over the sWath Without 
the invention, and in phantom a pattern of crop residue 
distribution over the sWath as effected by the de?ector 
apparatus of the invention; 

[0031] FIG. 11 is a perspective vieW of an alternative 
embodiment of a de?ector according to the invention; and 

[0032] FIG. 12 is a perspective vieW of another alternative 
de?ector apparatus of the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0033] Referring noW to the draWings, Wherein preferred 
embodiments of the present invention are shoWn, in FIG. 1, 
a representative agricultural combine 20 is shoWn, including 
an axially arranged threshing system 22; a crop residue 
distribution system 24; and a crop residue chopper/ spreader 
26, all of Well knoWn construction and operation. 

[0034] Referring also to FIGS. 2 and 3, essentially, thresh 
ing system 22 is axially arranged in that it includes a 
cylindrical rotor 28 conventionally supported and rotatable 
in a predetermined direction, denoted by arroW A in FIG. 2, 
about a rotational axis 30 therethrough and Within a concave 
32, for conveying a ?oW of crop material in a helical ?oW 
path through a space 34 extending circumferentially around 
an outer cylindrical surface of rotor 28 and an inner circum 
ferential surface of concave 32. As the crop material is 
moved through space 34, the crop, such as grain, legumes, 
or the like, Will be loosened and separated from crop residue 
such as husk and pods, and carried aWay therefrom in the 
Well knoWn conventional manner. 

[0035] The crop residue Will continue along a helical path 
through space 34, and Will be expelled therefrom, as denoted 
by arroWs B, through a discharge opening 36, Which essen 
tially comprises an extension of space 34, located adjacent 
to the rear right side of rotor 28. Some of the ?oW expelled 
through opening 36 Will tend to be directed more doWn 
Wardly, as denoted by arroW B on the right hand side of FIG. 
2, so as to ?oW generally doWnWardly along internal side 38, 
While some portions of the ?oW Will be directed and/or be 
carried by rotating rotor 28 and momentum, in a transverse 
direction, denoted by arroWs C in FIG. 2, toWard an opposite 
internal side of combine 20, and Will eventually ?oW doWn 
Wardly toWard crop residue distribution system 24, as 
denoted by arroWs C1. 

[0036] The consistency of the ?oW of crop residue, vol 
ume thereof, and extent or pattern thereof, Will typically 
vary, and be a function of a variety of conditions, including, 
but not limited to, a speed of rotation in direction A of rotor 
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28, crop type, plant maturity, moisture content, and Weather 
conditions. As an example, rotor speeds can vary betWeen 
just a feW hundred rpm and over a thousand rpm. Wheat and 
other small grains Will typically have relatively small crop 
residue components, Whereas other grains, such as corn, Will 
typically have larger components, such as thick stalk seg 
ments, cob fragments, and large leaves. Typically, the doWn 
Ward ?oW of crop residue Will be more to a right hand side 
of a front-to-rear extending vertical centerline 40 of both 
threshing system 22 and crop residue distribution system 24. 
The sideWard extent of such typical doWnWard ?oW is 
represented by extent D in FIG. 2, and is generally bounded 
on the left hand side by a line 42 extending generally 
doWnWardly on the left of centerline 40, and on the right 
hand side by a line 44 extending generally doWnWardly from 
internal side 38, the sideWard or transverse location of line 
42 and thus the transverse extent D of the doWnWard ?oW 
varying as a function of one or more of the above conditions 
and/or parameters. 

[0037] Here, it should be noted that crop residue distribu 
tion system 24 Will typically include a rotary device, such as 
a beater 46 (see FIG. 3), rotatable in a direction E above a 
concave pan 48. Beater 46 typically rotates at a rapid speed, 
so as to be capable of accelerating and propelling a ?oW of 
crop residue rearWardly Within the con?nes of the rear end 
of combine 20, as generally denoted by arroWs F. Such 
rearWard ?oW is typically guided and directed by internal 
panels or shields, generally denoted by shields 50 (FIG. 1), 
so as to either ?oW into a crop residue chopper and/or 
spreader, such as chopper/spreader 26, or through a rear 
opening so as to be deposited directly onto a ?eld. 

[0038] Typically, a chopper and/or spreader, such as a 
chopper/ spreader 26 Will be operated so as to distribute the 
crop residue in a layer on a sWath of a ?eld being harvested 
by combine 20. As noted above, it is often desirable for the 
crop residue to be distributed evenly or uniformly over the 
sWath, for a variety of purposes, important among Which is 
uniform emergence of subsequently planted crops, and uni 
form application of chemicals and fertilizers onto the ?eld. 

[0039] As also noted above, it has been found in this 
regard that heavier ?oW of crop residue into one side or the 
other of crop residue distribution system 24 Will result in that 
system propelling more crop residue toWard a corresponding 
side of a spreader apparatus, such as chopper/spreader 26, 
With a result of a heavier layer or distribution of crop residue 
on a corresponding side of a sWath over a ?eld. For the 
reasons set forth above, such uneven deposition of crop 
residue on a ?eld is undesirable in many instances. 

[0040] Referring also to FIGS. 4, 5 and 6, to overcome this 
problem, and provide the ability to adjust the side-to-side or 
transverse extent and location of crop residue ?oW into the 
crop residue distribution system of a combine, such as 
system 24 of combine 20, the present invention resides in an 
adjustable de?ector apparatus 52 disposed in the path of at 
least a portion of the crop residue ?oW B. More particularly, 
de?ector apparatus 52 is preferably located in a position 
such that at least portions of any crop residue ?oW B Which 
Would ?oW along or close to side 38, Will instead impinge 
or strike de?ector apparatus 52 and be de?ected doWnWardly 
thereby, as denoted by arroW B1 in FIGS. 2 and 6, and 
arroWs B2 in FIG. 5. 

[0041] Importantly, the doWnWardly directed crop residue 
?oW, as illustrated by representative arroWs B1 and B2, Will 
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be transversely shifted or moved in a transverse direction, 
that is, more to the left of internal side 38, depending on the 
transverse position and orientation of de?ector apparatus 52. 
Here, comparing FIG. 5 to FIGS. 2 and 6, it is apparent that 
the farther de?ector apparatus 52 is moved transversely 
aWay from side 38, the farther the doWnWardly directed crop 
residue ?oW is shifted in the transverse direction. 

[0042] Studying FIG. 2 more particularly, it should be 
noted and understood that the transverse movement or 
shifting of doWnWardly directed ?oW B1 causes a corre 
sponding transverse shift of other portions of the doWn 
Wardly directed ?oW in the transverse direction, as illus 
trated by arroWs C1. Thus, it has been found that the overall 
transverse extent of the doWnWard ?oW of crop residue, 
denoted by extent D1, extending betWeen lines 54 and 56, 
can be transversely moved or shifted by deployment of a 
de?ector, such as de?ector apparatus 52, in the path of 
portions of ?oW B in the vicinity of internal side 38 of the 
combine. 

[0043] Thus, for a combine including a crop residue 
distribution system, such as system 24 including a rotary 
beater 46, the transverse position or location of crop residue 
in?oW can be adjusted, for example, to be aligned With a 
vertical centerline of the distribution system, such as cen 
terline 40, Which is a joint centerline of rotor 28 of threshing 
system 22 and beater 46 of distribution system 24, as 
illustrated by the location of the center of transverse extent 
D1 in FIG. 2. 

[0044] To enable e?fecting adjusting movements of de?ec 
tor apparatus 52 for such purposes as e?fecting a transverse 
shift in overall crop residue ?oW, de?ector apparatus 52 is 
preferably pivotally mounted to combine 20 for pivotal 
movement through a range of positions, such as represented 
by the positions shoWn in FIGS. 5 and 6. De?ector apparatus 
52 is preferably constructed of a rigid, abrasion resistant 
material, such as sheet metal or the like, and includes an 
upper end portion 58 mounted at a suitable location, such as 
on internal side 38 as best shoWn in FIG. 2, Which can 
comprise a portion of concave 32, or be located in the 
vicinity thereof. 

[0045] De?ector apparatus 52 additionally includes a 
loWer end portion 60 Which extends doWnWardly from upper 
end portion 58 and is positioned in the path of at least a 
portion of the ?oW B of crop residue, so as to be impinged 
or struck by the ?oW B for de?ecting it doWnWardly in the 
above-described manner. To facilitate pivotal movement of 
de?ector apparatus 52 relative to internal side 38, upper end 
portion 58 preferably includes a pair of pivot arms 62 Which 
extend through appropriate passages in internal side 38 and 
pivotally connect With an actuator 64 operable for effecting 
pivotal movement of de?ector apparatus 52 through a range 
of positions betWeen about those shoWn in FIGS. 5 and 6. 

[0046] Actuator 64 is preferably located external to thresh 
ing system 22 so as to be outside of the path of the crop 
residue ?oW. Actuator 64 can be any suitable commercially 
available actuator device and is preferably remotely con 
trollable, such as using a sWitch or other control in an 
operator cab of combine 20, or it can be controlled auto 
matically such as by a processor based controller or the like 
(not shoWn), for e?fecting desired pivotal movements of 
de?ector apparatus 52. Actuator 64 can comprise any suit 
able actuator device, such as a ?uid cylinder, a linear 
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actuator, such as a dashpot or solenoid, a rotary actuator, or 
the like, operable for effecting the desired movements. Here, 
actuator 64 is depicted as a ?uid cylinder including a rod 66 
having an end pivotally connected to pivot arms 62 in a 
suitable manner, such as using a pin 68 (FIG. 4) Which can 
be extended through aligned holes in pivot arms 62 and rod 
66, and secured therein in a suitable manner, such as using 
a cotter pin 70, in the Well knoWn manner. 

[0047] Referring to FIG. 7, crop residue ?oW characteris 
tics from an axially arranged threshing system 22 of a 
combine 20, into a crop residue distribution system 24, and 
from there, into and from a crop residue chopper/spreader 
26, are illustrated. Here, it can be observed that ?oW D from 
threshing system 22 is centered about a centerline 72 Which 
is offset from centerline 40 of threshing system 22. As a 
result, crop residue ?oW F propelled rearWardly by crop 
residue distribution system 24 is similarly offset in the same 
direction and centered about centerline 72. FloW F ?oWs into 
crop residue chopper/ spreader 26 in the offset manner, and 
chopper/ spreader 26, in turn, propels the crop residue from 
the rear end of combine 20 in a similarly o?fset manner, as 
illustrated by large arroW G. As a result, the crop residue Will 
be spread unevenly over a sWath of the ?eld. 

[0048] Referring also to FIG. 8, in contrast, utiliZing 
adjustable de?ector apparatus 52 of the invention in asso 
ciation With threshing system 22 of combine 20, for de?ect 
ing crop residue ?oW D1 into a crop residue distribution 
system 24 in a more centered manner, Will result in a 
discharge of crop residue from distribution system 22 more 
centered in relation to centerline 40, as illustrated by the 
location of the center of arroW F1, so as to be inducted into 
chopper/ spreader 26 in a more centered manner, and so as to 
be propelled from the rear end of combine 20 in more 
centered relation to centerline 40, as illustrated by arroW G1. 

[0049] Referring also to FIG. 9, combine 20 is shoWn 
including axially arranged threshing system 22 and adjust 
able de?ector apparatus 52 as explained above, but dilfers in 
that it illustrates utility of adjustable de?ector apparatus 52 
in association With a crop residue distribution system 24 
including a rotary chopper 74 instead of beater 46. The effect 
is the same, the shift of the infeed of crop residue ?oW as 
e?fected by de?ector apparatus 52 is illustrated by arroW D1, 
centered about centerline 40, such that discharge from 
distribution system 24 is also centered along centerline 40, 
as illustrated by arroW F1. 

[0050] A different embodiment of a crop residue chopper/ 
spreader 26 is illustrated, including a pair of impellers 
rotatable about horizontal axes for discharging crop residue 
in opposite sideWard directions, as illustrated by arroWs H. 
Again, the centered ?oW of crop residue F1 from distribution 
system 24 and into chopper/spreader 26, results in more 
even in?oW into chopper/ spreader 26, such that out?oWs H 
Will be more even, resulting in more uniform spreading 
characteristics. 

[0051] Referring also to FIG. 10, a representative sWath 76 
of a ?eld is shoWn, including a centerline 78 Which Will 
correspond in location to centerline 40 of combine 20 
illustrated in the above ?gures. A representative distribution 
of crop residue Without use of adjustable de?ector apparatus 
52 is shoWn by hidden line 80, and illustrates a heavier 
distribution of crop residue to the right hand side of center 
line 78. Phantom line 82 is level and even across the extent 
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of swath 76, and illustrates an even, uniform distribution of 
crop residue over a swath, such as a sWath 76, utilizing the 
present invention, including de?ector apparatus 52 in the 
above-described manner. 

[0052] FIGS. 11 and 12 illustrate alternative embodiments 
of adjustable de?ector apparatus 52. In FIG. 11, apparatus 52 
includes an alternative loWer end portion 84 including a 
tapered loWer edge portion 86. In FIG. 12, apparatus 52 is 
shoWn including a curved surface 90. These alternative 
embodiments illustrate the adaptability of de?ector appara 
tus 52 for achieving a variety of crop residue ?oW charac 
teristics that may be desired or required for a particular 
application. 

[0053] It Will be understood that changes in the details, 
materials, steps, and arrangements of parts Which have been 
described and illustrated to explain the nature of the inven 
tion Will occur to and may be made by those skilled in the 
art upon a reading of this disclosure Within the principles and 
scope of the invention. The foregoing description illustrates 
the preferred embodiment of the invention; hoWever, con 
cepts, as based upon the description, may be employed in 
other embodiments Without departing from the scope of the 
invention. Accordingly, the folloWing claims are intended to 
protect the invention broadly as Well as in the speci?c form 
shoWn. 

1. Apparatus for adjustably transitioning a ?oW of crop 
residue expelled from an axially arranged threshing system 
of an agricultural combine so as to ?oW into a crop residue 
distribution system of the combine, comprising: 

a de?ector at a pivotally mounted adjacent to the thresh 
ing system so as to be to in a path of the ?oW of crop 
residue When expelled from the threshing system 
thereof such that at least a portion of the ?oW Will 
impinge the de?ector and be de?ected thereby doWn 
Wardly into the crop residue distribution system, the 
de?ector rotatable about a pivotal axis, the pivotal axis 
being substantially parallel to a longitudinal axis of the 
threshing system; and 

an adjusting mechanism operable for moving the de?ector 
Within the path of the ?oW of the crop residue for 
changing a transverse location of the de?ector at Which 
the ?oW de?ected by the de?ector Will ?oW into the 
crop residue distribution system. 

2. The apparatus of claim 1, Wherein the adjusting mecha 
nism is operable for moving the de?ector in the ?rst trans 
verse direction for moving the transverse location at Which 
the ?oW de?ected by the de?ector Will ?oW into the crop 
residue distribution system in a ?rst transverse direction, and 
the adjusting mechanism is operable for moving the de?ec 
tor in a second transverse direction for moving the trans 
verse location at Which the ?oW de?ected by the de?ector 
Will ?oW into the crop residue distribution system in the 
second transverse direction. 

3. The apparatus of claim 2, Wherein the de?ector includes 
an upper portion and a loWer portion, the upper portion 
being pivotally mounted in the combine such that at least the 
loWer portion is located in the path of the ?oW. 

4. The apparatus of claim 3, Wherein the loWer portion of 
the de?ector includes a tapered loWer edge. 
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5. The apparatus of claim 2, Wherein the de?ector is 
pivotable transversely betWeen a generally upstanding ori 
entation and a range of orientations at acute angles to the 
upstanding orientation. 

6. The apparatus of claim 1, Wherein the adjusting mecha 
nism comprises a remotely controllable actuator. 

7. The apparatus of claim 1, Wherein the threshing system 
includes a rotor rotatable Within a concave for expelling the 
?oW of crop residue through a discharge opening into a 
passage extending doWnWardly into the crop residue distri 
bution system, and the de?ector is positioned in the path of 
the ?oW adjacent to a side of the passage. 

8. The apparatus of claim 7, Wherein the de?ector has an 
upper portion pivotally mounted in a space betWeen the 
concave and a side structure of the combine for transverse 
pivotal movement of a loWer portion of the de?ector in the 
path of the ?oW of crop residue. 

9. The apparatus of claim 1, Wherein the de?ector has a 
curved shape. 

10. The apparatus of claim 1, Wherein the adjusting 
mechanism operable for moving the de?ector Within the 
path of the ?oW of the crop residue for approximately 
centering the ?oW of crop residue into the crop residue 
distribution system about an axial center line thereof. 

11. Apparatus for adjustably transitioning a ?oW of crop 
residue from a discharge opening of an axially arranged 
threshing system of a combine so as to ?oW doWnWardly 
into a selectable region of a crop residue distribution system 
of the combine comprising: 

a de?ector pivotally mounted adjacent to an internal side 
of the combine generally along Which the ?oW is 
directed such that at least a portion of the ?oW Will 
strike the de?ector and be de?ected thereby doWn 
Wardly into the crop residue distribution system, the 
de?ector rotatable about a pivotal axis, the pivotal axis 
being substantially parallel to a longitudinal axis of the 
combine; and 

an adjusting mechanism operable for moiling the de?ector 
in relation to the internal side for adjusting a transverse 
location at Which the ?oW Will enter the crop residue 
distribution system. 

12. The apparatus of claim 11, Wherein the adjusting 
mechanism is operable for moving the de?ector for approxi 
mately centering the ?oW about an axial center of the crop 
residue system. 

13. The apparatus of claim 11, Wherein the de?ector 
includes a loWer edge having a tapered shape. 

14. The apparatus of claim 11, Wherein the de?ector is 
pivotable transversely betWeen a generally upstanding ori 
entation and a range of orientations at acute angles to the 
upstanding orientation. 

15. The apparatus of claim 11, Wherein the adjusting 
mechanism comprises a remotely controllable actuator. 

16. The apparatus of claim 11, Wherein the de?ector has 
an upper portion pivotally mounted adjacent to the internal 
side of the combine for transverse pivotal movement of a 
loWer portion of the de?ector relative to the internal side. 

17. The apparatus of claim 11, Wherein the de?ector has 
a curved shape. 

18. An agricultural combine, comprising: 

an axially arranged threshing system including a rotor 
rotatable Within a concave for discharging a ?oW of 
crop residue through a rearWardly located doWnWardly 
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facing discharge opening for downward ?ow along an 
internal side de?ning a passage extending downwardly 
and rearwardly to a crop residue distribution system of 
the combine; 

a de?ector pivotally mounted adjacent to the internal side 
in a position such that at least a portion of the ?ow will 
strike the de?ector and be de?ected thereby down 
wardly and transversely through the passage toward the 
crop residue distribution system, the de?ector rotatable 
about a pivotal axis, the pivotal axis being substantially 
parallel to a longitudinal axis of the rotor; and 

an adjusting mechanism operable for moving the de?ector 
in relation to the internal side for adjusting a transverse 
location at which the ?ow will enter the crop residue 
distribution system. 
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19. The apparatus of claim 18, wherein the adjusting 
mechanism is operable for moving the de?ector for approxi 
mately centering the downwardly de?ected ?ow about an 
axial center of the crop residue distribution system. 

20. The apparatus of claim 18, wherein the de?ector 
includes a tapered lower edge positioned to extend across 
the ?ow. 

21. The apparatus of claim 18, wherein the de?ector is 
pivotable transversely between a generally upstanding ori 
entation and a range of orientations at acute angles to the 
upstanding orientation. 

22. The apparatus of claim 18, wherein the adjusting 
mechanism comprises a remotely controllable actuator. 


