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Abstract 

 

A modern combine harvester, or simply combine, is a versatile machine designed to efficiently harvest a variety of 

grain crops from the field to deliver clean grains, usually collected in the machine tank and discharged periodically for 

transportation and further processing or storage. The following main crops are harvested using combine harvesters: 

wheat, rice, barley, oats, rye, triticale (hybrid of wheat and rye), soybeans, flax (linseed), sunflower, and corn (maize). 

Actually, modern combines can harvest more than 80 types of grain crops, from canola seeds to beans, and from clover 

to corn. To harvest grain crops, a combine harvester is self-propelled and controlled (by a human operator or an 

automated pilot) on certain paths in the field; combine harvesters are also driven on public roads or transported with a 

special trailer to different fields when travel distances are long. 
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While clean grains are collected in the 

combine tank, material other than grain (MOG) 

that enters the combine is left behind the machine, 

on the field, in a continuous windrow (later to be 

baled), or further chopped and spread continuously 

on the entire width of the harvesting area. The 

MOG is composed of fragmented, dried stems and 

leaves of the crop plants. 

Although the MOG has limited nutrients, it 

enriches the soil and changes the soil texture 

through chemical decomposition, or it may be used 

for livestock feeding and bedding. 

The combine harvester combines all 

technological operations of grain crop harvesting: 

cutting and gathering of the plants, grain threshing 

and separating, and grain cleaning and collecting in 

the combine tank. Using such technology requires 

certain growing conditions for the grain crops, but 

it ensures a rapid collection of clean grains, 

minimizes grain losses, and clears the field of 

plants at a relatively reduced cost. 

To harvest a large variety of crops, combine 

harvesters need special equipment or attachments, 

such as front headers, closed threshing cylinders, 

cleaning sieves, huskers, stalk choppers, and 

corresponding material conveyors. Additional 

equipment/features may be necessary when the 

machine operates on hillside fields, or for rice 

harvesting that requires high underframe clearance 

and traction aids, half-tracks, or even full crawler 

ground drive (Moskovsky M.N.,2018). 

Combines that belong to one or more of a 

series developed by a manufacturer are equipped 

with interchangeable front headers for gathering 

and cutting the plants of particular crops. We 

distinguish the following headers: grain header, 

draper header, stripper header, corn header, 

chopping corn header, sunflower header, and pick-

up header (Huzum N., 2013). 

In the following, we briefly define and 

describe the above-mentioned processes. The 

processes of cutting and gathering the plants are 

performed by removable heads (called headers) 

that are designed for particular crops, harvesting 

technologies (e.g., corn grains vs. corn ears), or 

both. The header is mounted in front of the 

combine, usually in symmetry with the combine 

width. The main types of headers are standard 

header (platform header), draper header (for wheat, 

rice, barley, oats, rye, triticale, and soybeans), corn 

header, stripper header (for rice), sunflower 

header, and pick-up header (for beans). 

The threshing and separating processes are 

the detachment of the grains from the flowery 

cover (panicle, ear, etc.) and the separation of grain 

from the MOG. These processes are performed by 

a threshing system that can consist of one module 

or a sequence of threshing modules. Since not all 

grains are separated by the threshing system, a 

conventional combine is equipped with straw 

walkers to shake the straw and recover the rest of 

the threshed grains (Leontescu M., 2016). 


