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ABSTRACT 

 Combine harvesters are primarily used to harvest, thresh, separate, and clean grain from 

material other than grain (MOG).  Another important task of these machines is to process and 

uniformly redistribute crop residues back onto the field in preparation for the subsequent crop.  

The residue management systems (RMS) onboard these machines are responsible for the 

processing and redistribution of these crop residues.  Poor size-reduction and non-uniform 

distribution can reduce the effectiveness of subsequent field operations such as tillage and 

planting, especially no-tillage planting operations.  Furthermore, insufficient distribution of crop 

residues can cause spatially non-uniform soil protection and nutrient cycling.  All of these effects 

can limit subsequent crop yield.  Conversely, over-processing of crop residues can result in 

wasted combine power which increases the cost of operation and decreases grain harvesting 

productivity.  

For these reasons, an apparatus and procedure for quantifying particle-size of crop residues 

was developed which allows quantitative analysis of particle-length reduction capabilities of the 

RMS.  The machine consisted of an oscillating cascade of three screens and a pre-screener which 

separated residue into five fractions based on particle-length.  The process is continuous rather 

than batch, so relatively large samples can be processed in a time efficient manner.    This 

apparatus and procedure was able to distinguish statistically significant (P < 0.05) differences 

between wheat residue samples which had been variably processed by a combine RMS during 

harvest.  
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Additionally, due to the variability of crop properties such as moisture and yield, crop 

residue flow within the combine can vary between and within fields.  If crop flow into these 

systems is not consistent, this may significantly affect their spatial distribution capabilities.   

 Because of this, two sensing systems were developed and installed within the RMS of a 

combine harvester which detected relative differences in residue flow across the width of the 

system.  The first system mechanically measured the shear force on the stationary knives of the 

straw chopper, and the second system measured the dielectric properties of the crop stream in a 

non-contact manner using capacitance.  Both sensor systems relied on relative differences across 

an array of sensors spanning the width of the RMS.  During harvest of wheat, these sensor 

systems detected a natural left-bias of residue flow within the RMS as well as changes in residue 

flow when residue was purposely deflected prior to entering the RMS.   


