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ABSTRACT 

The objective of th1s work was to study the 1\hHion (,!.!lK straws anJ 

plant parts by a small rotmy harvesttr during cuuiug :llld )'~HI~< r1u~: opcralinlb 

of crop, until completely collected, and keeping the crop fJ\"•lil dcscrudion or 

loss in straw and grains of crops. The rotary harvester p;trts \HJc lo~.:ally maJ..:. 

Experiments were run on lawn; clover mowing, and whc~d reaping. 

Results indicated that straw remainder on the g1 lllUid Hi V\ heat re~ping 

increased from 35. I to 42.5% when fof\Vard speed im:n::a:;v,l ftnm 0.6 to 2 

km.Jh, and stayed at 35.6u/o by increasing the cutting spct.'d from l7 io 65 5 m/s. 

Using the gathering device with conveyor chain decrca-.,nl s/Lih remainder LHI 

the ground from 32.2 to 11% compared with conveyor l11.:!t Grain losses 

increased from 6 to 9.2% when forward speed mcrc;iscd 1\\ltil 0 -l5 to 1 13 

kmJh. Meanwhile, losses increased from 4.7 to 7.3% .. \Vith an nn·rcase in cutting 

speed from 35.3 to 655 m/s. Losses also increased from .1.5 to 9.2°1(, when 

usmg the gathering device with flat conveyor belt as compan~d \Vith convey m 

chain. The front deflection of wheat stem increased by incn~asing the star 



wheel diameter. Meanwhile, the side deflection incrca,,ed by increasing the 

width of side deflector. Horizontal drop angle oh..,·heat ~lcm', decrca~cd by 

mcreasmg the conveyor lugs speed, deflector length, anti n1unhcr of deflectors. 

But, drop distance of wheat panicles increased by increa-.;ing thL' conveyor lug 

speed, deflector length, and number of deflectors. 

Key words 

Rotary harvester~ Straw remainder; Grain losses; Reaping; Mowmg; 

Conveyor chain~ Conveyor belt; Front deflection; Side deflection; Deflector; 

Lugs; Horizontal drop angle; Drop distance. 
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I ]'I;TIW D UCTI 0:-i 

\ 1o''. 1" can generally be used in harvesting forage, cereal and stalk 

crops SIH.:ll <h cotton and com. lmpotiancc of harvesting mechanization cannot 

he undcnn!Jh:d in Egyptian conditions, where the predominant tools for 

harvesting \\heat barley, and rice are the sickles and scythes. Sickles are by for 

more 111 U'>L" than scythes. Hoes arc used to remove the cotton stalks from the 

field after L·flttnn picking. These tools have simply remained largely the some. 

At least the~ place heavy demand on human energy by increased work hours. 

They nrc ll'SJ11\Jl.'iihlc for low levels of production and increasing reluctance of 

laborers to work m agricultural sectors. In most cases, labor is not sufficient at 

the proper !nne so the operation goes very slowly resulting in high losses 

through gr;nn shattering, (which accounts for up to 30% at present). In 

additwn, the ::.hortagc in hand labor in Egyptian agriculture has become a 

pressing prnhlcm in the recent decade, especially during harvesting periods. 

Th1s shmL1gc, 111 turn, has increased the costs of mowing and handlmg_ 

1-IO\vever. the expenses and scarcity of capital and the small size of the typical 

land umts make it difficult to introduce expensive, heavy and complicated 

lechnolof_~y nf type that serve in the U.S.A. or other countries where land un1ts 

arc large and capltal is plcntifull. 

Thl' llllJliH"tancc of harvesting mccham?.ation is due to the extent of arc<l 

grm\'n \vit!' f(ll'<l!-'-e. ccrc<ll crops and stalks in E):.rypt,and their seasons per year. 

a:-. slwwn 111 1hv follo\vlllg table for impt)rtancc crops (CAPM, 1993). 
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Season Crop Area, 1992 

(Million fed.) 

\\' mtcr Wheat 2.092 

Clover 2.542 

Summer Cotton 0.840 

Rice 1.216 

·- , Com 2.222 

The \Vi(lt:-scale mechanization of crop reaping has not prevailed so far 

(]\;at 5-yr Plan f(lr Mec., 1982). 

For thl·-,c reasons, Ebryptian planners have turned toward concepts of 

mcreasmg mcdwnization in fanning operations to crop with seasonal shortage 

of labor. Pmtiol mechanization of harvesting operation for small farms could 

speed up harvesting operation by replacing the slow hand cutting methods, so 

that the crop could be removed from the land and temporarily stored for 

subsequent threshing or processing . 

What i) needed instead is the selection or development of an 

intennediate lc(.:hnolot,'Y suited to Egyptian conditions, available at a price that 

a small farmer can afford or rent; geared to the small land unit, and of a 

complexity within the fmmer's ability to handle. 

In prn·inus work. a simple locally made mower was tested for 

appropriate -:;pl'cds, gcometly of cutters, and other factors pertinent to 

appropriate dcs1gn and operation with alfalfa, lawn mowing, cotton-stalks 

cutting, and inter row weed control. 

The obp:l'tivc of this study IS to develop a method of predicting the 

forces actin)! on plant stems and pa11s mowed by a small rota!)' harvester 

dminf:! cu1ti; ,: ,md gathenng operations of crop until completely collected. The 

totarv mrm:cr \\'<lS designed and constructed in the Workshop of lite 

Agncultural \kchanization Division, Faculty of Agriculture, Ain-Sha;·1s 


