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Abstract

A new prototype Trash extractor for cleaning mechanical
harvested Egyptian cotton (extra-long staple) must be adapted
using local materials. The attempt was to develop the Egyptian
scutchers to receive mechanically harvested seed cotton.piker
through season 2005 at El-Karada Farm — Kafr El-Sheikh
Governorate.

It was evaluated under different operational conditions
included saw drum speeds, feed rates and cotton fiber moisture
contents on physical fiber properties 2.5% span length, 50%
span length, fiber length uniformity ratio, color reflectance, color
yellowness and seed cotton grade.

The results showed that the new design prototype extractor
produced suitable amount of 2.5% and 50% span length; fiber
length uniformity ratio; color reflectance (Rd) and seed cotton
grade . Also, results showed that color yellowness (+b) was low
at all combination experimental levels.

INTRODUCTION

Extra-long staple Egyptian seed cotton is considered as one of the most
strategic crop and the major staple field crops in Egypt because its importance for the
national economy. But, mechanically harvested seed cotton contains substantial
quantities of plant-trash material that must be removed in the early stages of ginning
to promote efficient drying, trouble free gin-stand operation and satisfactory lint
grades. Cylinder type deaners are generally employed for removal of leaf material and
other fine particulate, while extractor-type machines are employed for the removal of
large trash such as burs and sticks (Garner and Baker 1977). Baker ef al. (1993) found
that seed cotton cleaners and extractors reduced the quantity of fine trash and pepper
trash in the cotton by about 70%. Columbus and Mangialardi (1996) and Eweiéa
(1997) found that feeding rates of seed cotten to roller gin-stand significantly affected
capacity, ginning time and non-lint conter'lt. Feeding rate affected insignificantly reflect
lint to light (Rd) as well as fiber yellowness (+b). Anon I (1980) said that cotton grade
depend essentially on three fundamental factors : percent of tarnishes and the strange
materials that are mixed with cotton whereas increasing these materials leads to
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reduce the grade of cotton. Grade also depends on insect infection and its results such
as twisted cloves and decadents colored filaments and also depends on degree of
quality of ginning and deaning. Anthony (1990) found that HVI length was reduced
about 0.05 cm when lint cleaner was added to the gin equipment sequence and HVI
length was reduced from 2.84 cm to 2.79 cm as moisture decreased from 7.9 to
4.1%. Barker and Baker (1986) found that lint moisture content was an important
variable in the equation for length uniformity. Beheary et a/ (2004) indicated that the
highest mean for micronaire values were reached by the highest lint grade of cotton.
They indicated too that the highest mean values of color reflectance (Rd%) were
recorded by the highest lint grade of cotton. The main objective of the present work is
to study the effect of this prototype on the physical fiber quality .

MATERIALS AND METHODS

A pre-cleaning extractor prototype was fabricated and assembled to clean
Egyptian cotton varieties (extra-long staple) picked mechanically. It was tested to
extract seed cotton from cotton boll heaps and trashes and simultaneously loading the
deared cotton to the bulk carriage facilities, shelling and clearing humid cotton bolls.
The main parts of the prototype are shown in Fig. 1 and specification are given in
Table (1). The machine consists of machine frame, input opening, mechanical cotton
heaps loader, feeder hopper, four impact drums, two saw drums, three doffing drums,
reclaimer drum, trash auger, impurity removal concaves and output opening. The
extractor is driven by tractor's (PTO) power take off shaft. All drums in this machine
were 230 cm diameter and 100 cm length. The tested seed cotton variety Giza 86 was
obtained from El-Karada farm, in Kafr El-Sheikh. The experiments were carried out
mainly to determine the effects of four saw drum speeds, (7.06, 8.63, 10.20, 12.56
m/s), four feed rates (10, 12.5, 15, 17.5 kg/min) and four levels of fiber moisture
content (11.2, 9.8, 8.7, 7.9%) on physical fiber properties. Cotton grade was
determined to improve the objectivity and accuracy of measuring quality
characteristics of seed cotton.
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Fig. 1 . General arrangement and principle operation of the new seed cotton extractor.

Table 1. Technical specifications of a new small designed extractor machine.

Item New designed extractor
Length, Cm 325
Width, Cm 135
Height, Cm 230
Weight, kg 1750
Source of power Tractor P.T.O.
Input opening for crop, Cm 100 x 30
OQutput opening for crop, Cm 100 x 30
Number of impact drums 4
Dimension of impact drums {length x diameter), Cms 100 x 30
Hole diameter for curved sieve under impact drum, Cm 1
Number of saw drums 2
Dimension of saw drum (length x diameter), Cm 100 x 30
Hole diameter for curved sieve under saw drums, Cm 2
Diameter of waste auger, Cm 20
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Laboratory tests

The cotton technology research laboratories were determined at CRI, ARC, Giza.
The fiber properties were measured under standard conditions of 65 + 2% relative
humidity and 294 + 1’k temperature, as follows :

1- Seed cotton grade : lint grade was determined by a three export cotton
classers belonging to the cotton grades research division, CRI, ARC. The
grades were converted to an index (Sallouma, 1970).

2- Fiber length : The digital fibrograph model 630 used to measure 2.5% and
50% span fiber length according to May and Bridges (1995).

3- Uniformity ratio : Was determined by using the following formula (Anon 2,
1992) :
50% span fiber length
Uniformity ratio = % 100
2.5% span fiber length
4- Color grade : HVI 9000 according to ASTM (D-1684-96) specifing color grade

(reflectance, Rd % and yellowness, +b).
RESULTS AND DISCUSSION

1. Seed cotton grade, unit

Data of seed cotton grade as affected by different variables are shown in Table
2. The results show that, seed cotton grade was directly proportional with saw drum
speed and fiber moisture content and inversely related to feed rate. Cotton grade tend
to increase with increasing saw drum speed while it was decreased with increasing
feed rate. It was also decreased with decreasing moisture content at all combinations
of other variables. The maximum value of seed cotton grade was Fully Good + ' at
saw drum speed of 12.56 m/s, feed rate of 10.00 kg/min and fiber moisture content of
11.20%.
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Table 2. Seed cotton grade.
Feed rate i
Fiber kg/min Seed cotton grades, unit Grade
m.c., % |Saw drul Change
e, e 10.0 125 15.0 17.5 Control

7.06 G+ % G G.-% |FEGF+% | FGF +
8.63 GFG. | G+u% G F.G.F./G. F.G.F +

12 10.20 FG.-% | FG.-% | G +% G.-% FGF. +
12.56 FG.+% | FG. G.F.G. G. F.GF +
7.06 G G-% |FGF.+%| FGF |FF/FGF | +
863 G+% G. FGF/G. |FGF +% | FF/FGF | +

98 1020 GIFG. | G.+% | G.-% | FGF/G. | FE/FGF | +
12.56 FG.-% | GFG. | G-% G-% |FFRFGE| +
7.06 FGF+% | FGF. |FGF-% | FF.+% | FR.+ % | +
8.63 FGF/G |FGF+%| FGF. | FFFGF | FR+ % | +

8.7 1020 G-% | FGF/G |FGF.+% |FGF.-% | FF.+ % | +
12.56 G+% | G-% G. FGE | FR+% | +
7.06 FGF. |FGF.-%| FF.+% FF. EF. +
8.63 FGF.+ %| FGF. |FF/FGE | FF.+% FF. +

29 1020 FGF/G |FGF.+%| FGF-% | FF/FGF. | FEF +
12.56 G. G.-% FGF. | FGF.-% F.F. +

F.G. = Fully Good G. = Good F.G.F.= Fully Good Fair
FF.= Fully Fair GF.= Good Fair F. = Fair

2. Seed cotton fiber length, mm

Fiber length which related to the average length of fiber in a sample and

considered very important factor that determine cotton price in the markets. Fiber
length dassified as follows: a) 2.5% span fiber length, mm; b) 50% span fiber length,
mm. Table 3 and Figs. 2, 3 illustrate the effects of saw drum speeds, feed rates and
fiber moisture content on each of 2.5% and 50% span fiber length. It is clear that,

2.5% and 50% span fiber length have a decreasing trend with increasing saw drum
speed and with decreasing moisture content. Meanwhile it was increased with
increasing feed rate at all test combinations of other variables. The maximum 2.5%
span fiber length of 32.5 mm and the maximum 50% span fiber length of 16.1 mm
were recorded at cleaning seed cotton mechanically with saw drum speed of 7.06 m/s,

feed rate level of 17.5 kg/min and fiber moisture content of 11.2%.
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Table 3. Average physical fiber properties.

2.5% span fiber 50% span fiber Unifermity ratio, Color reflectance, | Color yellowness,
length, mm length, mm % unit unit

Fiber moisture
content, %
€
2
)

speed, 10.0112.5115.0117.5|10.0|12.5{15.0{17. 10.0/12.5/15.0[17.5/10.0{12.5{15 17.5 {10.0[12.5/15.0{17.5

706 |31.5[31.7|32.3[32.5(15.3|15.5[15.9]16.1{48.6| 48.949.2{49.5(70.3/69.8/69.1] 68.9 |7.2|7.116.6 6.2
11.2 8.63 |31.031.5/31.9]32.2{14.215.215.5(15.7|47.7] 48.3]48.6|48.8(70.6|70.2[69.6| 69.1 | 7.9/7.5|7.0|6.6
10.20 |30.6/31.1|31.4{31.7/14.5{14.9|15.1 15.4|47.4]47.9]48.1]48.6|71.8/70.7(70.2| 69.5 81(79|76|7.0
12,56 |30.2{30.6/30.9{31.41 14.314.6{14.8)15.2|47.0|47.747.948.4|71.5 71.070.6] 70.0 |8.3|8.218.017.3
7.06  |31.031.5/31.9[32.3{14.9|15.2}15.5/15.8|48.1 48.3(48.6[48.9{70.9|70.4]70.2] 69.3 | 7.9|7.4|7.0|6.5
863 |30.6[31.0]31.6|31.9{14.4/14.7/15.1}15.4|47.1]47.7|47.8| 48.3|71.4|70.8[70.5| 69.8 |8.3|7.9|7.6]7.1
9.8 1020 |30.2{30.7|31.1|31.5{14.1|14.4/14.8/15.1 46.7146.9]47.6{47.9|71.8|71.2|70.8 70.3 [8.5|8.1 79|75
12.56 QGJM 30.431.0[13.7[14.0]14.4]14.8/46.3}46.6|47.3|47.7 72.3|71.8l71.2| 70.8 |8.7[8.4]18.117.9
7.06 |30.2[30.8|31.2[31.814.4[14.8]15.1{15.5[47.7|48.0|48.4)48.7 71.6|71.0[70.4) 69.9 |8.3]8.0]7.7{7.1
8.7 8.63 [29.7|30.3]30.9|31.3{13.9/14.3)14.7|15.046.8 47.2147.6}47.9|72.0/71.370.8] 70.3 [8.4(8.2|18.0|7.5
10.20 |29.2/29.8|30.4{30.9|13.5 14.0}14.4{14.7/46.6{46.9]47.4|47.6 72.5(71.9{71.2| 70.9 | 8.6|8.4 8.2 79
12.56 |28.8/29.3[29.9]30.513.3]13.6/14.014.9 46.2]46.4146.847.2|73.1[72.6(71.9] 71.3 {8.8 8.6(84(8.1
7.06 |29.5/30.030.5[31.1|14.0/14.3{14.7]15.1(47.5|47.7) 48.2048.672.1171.7{71.1| 70.6 |8.5(8.3(7.9|7.5
863 [29.0]29.6/30.2|30.8]13.5/13.9|114.3{14.7 46.6|47.0(47.4]47.7|72.2|172.0|71.8 71.3 | 8.6]8.5|8.3 8.2
7.9 10.20 |28.6{29.2{29.6(30.2{13.2|13.6/13.9(14.3 46.2}46.6]47.047.3|73.1|72.7[72.2| 71.8 | 8.9 8.7(8.4(83
12.56 |28.1/28.829.4/29.6|12.9(13.3{13.7|14.0 45.9146.2[46.6|46.9|74.1{73.7|72.8| 72.3 9.2|89|8.6|84

3. Fiber length uniformity ratio, %

Uniformity considered as the important fiber adjectives after length and grade
where effect on industrialization efficiency and properties of threads. Fiber length
uniformity ratio as affected by different variables shown in Table 3 and Fig. 4.
Uniformity ratio decreased by increasing saw drum speed and with decreasing
moisture content. Meanwhile it increased by increasing feed rate levels at all
combinations of other variables. The maximum uniformity ratio of 49.5% was
recorded at cleaning seed cotton mechanically at saw drum speed of 7.06 m/s, feed
rate of 17.5 kg/min and fiber moisture content of 11.2%.
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Fig.2. Main effect of saw drum speed on 2.5% span fiber length in mm at different
feed rates and fiber moisture contents for new locally extractor machine.
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Fig. 3. Main effect of saw drum speed on 50% span fiber length, mm at
different feed rates and fiber moisture contents for new locally extractor
machine.
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Fig.4 . Main effect of saw drum speed on Uniformity ratio, % at different feed
rates and fiber moisture contents for new fabricated extractor machine.

4. Color grade

Seed cotton color grade is divided into two components: a) seed cotton color
reflectance (Rd), %; b) seed cotton color yellowness, unit. Table 3 and Figs 5 and 6
indicate that, values of color reflectance (Rd) and color yellowness (+b) has an
increasing trend with increasing saw drum speed and with decreasing moisture
content. Also, it has a decreasing trend with increasing feed rate at all combination of
other variables. The maximum color reflectance values of 74.1% was recorded at
cleaning seed cotton mechanically harvested with saw drum speed of 12.56 m/s, feed
rate of 10 kg/min and fiber moisture content of 7.9%. Minimum color yellowness of
6.2 unit was recorded at saw drum speed 7.06 m/s, feed rate of 17.5 kg/min. and
fiber moisture content of 11.2%.
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Fig.5. Main effect of saw drum speed on Color yellowness, unit at different feed
rates and moisture contents for new locally fabricated extractor machine.
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CONCLUSION

The main objective of this study was to test a locally fabricated extractor for
cleaning seed cotton as well as estimating the effect of some operating parameters
that affect the performance of seed cotton fiber physical quality.

The effects of four saw drum speeds 7.06, 8.03, 10.20 and 12.56 m/s, four feed
rates 10, 12.5, 15 and 17.5 kg/min and four levels of fiber moisture content 11.2, 9.8,
8.7 and 7.9% was tested . The evaluated fiber quality was: seed cotton grade, unit;
2.5% span fiber length, mm; 50% span fiber length, mm; fiber length uniformity ratio,
%; color reflectance, % and color yellowness, unit. The results of the present study
led to the following conclusion :

1.  The maximum amount of seed cotton grade was Fully Good + % recorded at
saw drum speed of 12.56 m/s, feed rate of 10.0 kg/min and fiber moisture
content of 11.2%.

2. The maximum amount of 2.5%; 50%, span fiber length and uniformity ratio,
were 32.5 mm; 16.1 mm and 49.5% respectively, recorded at saw drum speed
of 7.06 m/s, feed rate of 17.5 kg/min and fiber moisture content 11.2%. and

3. The maximum amount of color reflectance (Rd) was 74.1% recorded at saw
drum speed of 12.56 m/s, feed rate of 10 kg/min and fiber moisture content of
7.9% while, the minimum amount of color yellowness was 6.2 unit recorded at
saw drum speed of 7.06 m/s and feed rate of 17.5 kg/min and fiber moisture
content of 11.2%.

From the previous conclusion, the new fabricated extractor was considered as
an economical machine suitable for Egyptian cotton varieties.
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