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Abstract

Equipment such as feeders has commonly been referred to as
extracting machineries. Extractors provide the capability of
removing foreign matter from seed cotton prior to ginning and are
therefore considered as essential units of a cotton gin's seed cotton
cleaning system. Thus, the objective of this study is to investigate
the impact of the domestic designed extractor-feeder on fiber
properties. Therefore, the seed cotton of the combinations between
five cotton varieties (Giza 70, Giza 89, Giza 80, Giza 83, and Giza
90) and four seed cotton grades (G, FGF/G, FGF, and GF/FGF) were
fed to the gin stand by the domestic feeder, fixed at the favorable
setting. The results obtained indicate that using the extractor-
feeder increased the uniformity index and fiber brightness from
84.4%, 59.1% to 85.2%, 60.1%, respectively, lowered short fiber
percentage and fiber yellowness from 24.0%, 12.3%, to 17.5%,
11.8%, respectively, but did not affect the lint percentage or the
2.5% fiber span length as compared to the control treatment. The
improvement In lint grade as a result of feeding the seed cotton to
the gin stand by the extractor-feeder ranged from 13.2 % for Giza
80 to 22.8 % for Giza 89 with a mean of 17.1 %, and ranged from
4.5 % for Good grade to 35.7 % for the GF/FGF one, while it
ranged from 2.5 % to 6.4 % for the control treatment. However,
the extractor-feeder removed about 34.8 % of the trash imbedded
in the seed cottons involved in the study. Also, low grades
exhibited higher improvements in Iint grade than high ones as a
result of using the extractor-feeder.

Thus, it could be concluded that using the extractor feeder
with the round-racks screen, 0.7 rpm feeding rate and 142 rpm
cleaning speed resulted in satisfactory improvements in fiber
properties for the whole Egyptian cotton varieties and grades,
under study.



INTRODUCTION

Hand feeding methods was originally employed for all types of gin stands, and is
still employed. Early in the twentieth century spiked drum-type feeders were installed
in saw and roller gins. They provided a uniform supply of seed cotton that could be
controlled by the speed of the drum. About 1920, as ginning machinery began to
modernize, the feeders rapidly changed to extractor types. The primary function of
the extractor-feeder is to feed seed cotton to the gin stand uniformly at controllable
rates, with extracting and cleaning as a secondary function. Uniform, controlled cotton
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flow into the extractor-feeder increases its cleaning efficiency and also, helps in
opening and fluffing the seed cotton for more effective ginning. The feed rate of seed
cotton is controlled by the speed of two star-shaped feed rollers located at the top of
the feeder, directly under the distributor hopper. Many modern extractor-feeders
enhance fine trash removal by also employing cleaning cylinders similar to those in
inclined cleaners. Choosing the degree of gin cleaning is a compromise between fiber
trash content and fiber quality. The best ginning practice is simply to use the
minimum machinery for particular cotton to achieve the optimum market grade.
Eweida (1997) found that no significant differences were found in lint grade, lint color,
fiber length parameters, non-lint content or micronaire reading due to the effect of
the feeding method to the gin stand with seed cotton. Studies wherein all seed cotton
cleaners prior to the extractor-feeder bypassed have indicated that the extractor-
feeder removed 70% of the hulls, 15% of the motes, and 40% of the remaining trash
components and has an overall cleaning efficiency of about 40% for machine-picked
cotton {(Anthony et al. 2001). El-Awady et al. (2002) found that the extractor-feeder
machine did not affect the ginning outturn, fiber length parameters, fiber elongation,
fiber strength, and micronaire reading.

Thus, the objective of this study is to evaluate the effect of the domestic designed
extractor-feeder on fiber properties of some cotton varieties and grades.

MATERIALS AND METHODS

This study was carried out to investigate the effect of the designed extractor-
feeder (Fig. 1) on fiber properties. Thus, five cotton varieties and four seed cotton
grades of three replications were involved. Screen type used was the round-racks one
with 47.30 % spacing area. The cleaning cylinder speed was 142 rpm (1.49 m/s). The
feeding rate was 0.7 rpm (73.24 kg/h/m). The reciprocating knife gin stand of
McCarthy, 40-inch roller gin was used (Fig. 1). The cotton varieties used in the
experiment were Giza 80, Giza 83, Giza 90, Giza 89 and Giza 70 obtained from the
2006 growing season, while the seed cotton grades were G, FGF/G, FGF, and GF/FGF.

The ginning performance was carried out in 2007 at the Cotton Ginning Research
Division (CGRD), Cotton Research Institute (CRI), Agricultural Research Center (ARC).
A bulk sample for each seed-cotton variety was taken at random and elaborately
mixed. For each treatment, three replications each of 5 kg of seed cotton were fed to
the extractor-feeder during ginning. Lint percentage (%) was calculated for each lot
by dividing the weight of the ginned lint by the initial seed cotton weight. The waste
removed (%) by the extractor-feeder was collected, wejghed, and evaluated to
determine the amount of trash wasted by the extractor-feeder. The improvement in
lint grade as a result of using the extractor-feeder was determined and calculated
according to the following equation:
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It grade mdex - seed cotton @rade mdex
seed cofton grade mdex

Improvement m bt grade =

Fiber properties were tested at the Cotton Technology Research Division (CTRD),
CRI, ARC, under standard atmospheric conditions of (65 % #+ 2) relative humidity and
(70° F + 2, 21.1°C + 1) temperature degree. Seed cotton and lint grade were
determined by qualified lint classers. Lint color (reflectance Rd% and yellowness +b)
was measured by using the "Nickerson Hunter cotton colorimeter” according to ASTM
designation D-2253-67 (1984). The digital fibrograph 630 instrument was operated
according to ASTM (D-1447-67) to estimate the fiber length parameters [fiber span
length 2.5% (mm), uniformity index (%), and short fiber index (%)]. Percentage of
non-lint content was measured by "microdust and trash analyzer [MDTA3]" according
to ASTM (D-2812-95).

A factorial analysis of variance, in a completely randomized design was conductéd
and the differences between means were tested by Duncan’s new multiple range test
according to (SAS, 1996).
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Fig. 1. The domestic designed extractor-feeder installed on the gin stand.
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RESULTS AND DISCUSSION

The present investigation was undertaken to study the effect of the domestic
designed extractor-feeder on fiber properties of some cotton varieties and grades.

1. Effect of the extractor-feeder on lint percentage, trash content, and lint
grade:
Lint percentage:

From the data recorded in tables 1, 2 and 3, it is shown that, no significant
difference was found in lint percentage as a result of handling seed cotton by the
extractor-feeder as compared to the control treatment (without using the extractor-
feeder). The highest lint percentage was obtained (37.6%) in Giza 80 variety, while
the lowest one was obtained (33.0%) in Giza 83 variety. The highest lint percentage
was obtained (37.5%) in Good grade, while the lowest one was obtained (33.4%) in
GF/FGF grade. Lint percentage (LP) of cotton varieties under study (Fig. 2) was found
to be a function of seed cotton grade (g). The following linear regression equations
adequately describe this relationship:

LPggo = 0.34g + 25.83 R?=0.92
LPgs3 = 0.38g + 20.09 R? = 0.80
LPsoo = 0.40g + 19.40 R?=0.97
LPggo = 0.25g + 28.35 R? = 0.89
LPgy = 0.24g + 28.14 R? = 0.99

Figure 2 illustrates that as the seed cotton grades improved, the lint percentage
increased. This result could be explained by the fact that lower grades contain higher
percentages of trash and non-fluffy (defective) locks, which drop down through the
concave screen during handling seed cotton by the extractor-feeder, consequently, lint
percentage decreased. However, the nominate extractor-feeder removed about 34.8
% of trash imbedded in the cotton varieties and grades under study. Trash wastage
(TW) of studied cotton varieties (Fig. 3) was found to be a function of seed cotton
grade (g). The following linear regression equations adequately describe this

relationship:
TWego = -0.43g + 19.05 R? = 0.84
TWggs = -0.27g + 13.13 R? = 0.99
TWge = -0.40g + 19.41 R?=0.92
TWge = -0.32g + 13.79 R?=0.98
TWg = -0.47g + 18.87 R? = 0.99

Figure 3 illustrates that as the seed cotton grade improved, the trash wastage
decreased. That mean the percentages of removed trash from low grades were higher
than those removed from high grades. This result could be explained by the fact that
as the seed cotton trash content decreased (grade improved) the trash wastage
gradually decreased. But it could be conclude that the percentage of extracted trash
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depending on a mount of trash and the nature of trash if it's easy or difficult to
extract.

Thus, it could be concluded that using the extractor-feeder did not affect the lint
percentage (%).

Non-lint content:

The values of non-lint content percent did not show any significant difference as a
result of using the extractor-feeder as compared to the control treatment. The highest
non-lint content was obtained (13.9%) in Giza 80 variety, while the lowest one was
obtained (4.0%) in Giza 89 variety. The highest non-lint content was obtained
(11.8%) in GF/FGF grade, while the lowest one was obtained (3.5%) in Good grade.
However, the nominate extractor-feeder significantly lowered trash content of the all
cotton varieties and grades under study. That means the cotton variety Giza 89
showed the highest response to handling by the extractor-feeder. Non-lint content
(NLC) of studied cotton varieties (Fig. 4) was found to be a function of seed cotton

grade (g). The following linear regression equations adequately describe this

relationship:
NLCggo = -1.39g + 61.02 R?=0.95
NLCggs = -0.87x + 38.23 R?=0.92
NLCggo = -0.31x + 16.15 R?=0.96
NLCgge = -0.30x + 13.88 R?=0.86
NLCg7 = -0.46x + 22 R?=0.78

Figure 4 illustrates that as the seed cotton grade improved, the non-lint content
decreased. Also, the results indicated that the grades had significant effect on non-lint
content, whatever the cotton variety was. It could be conclude that the extractor
feeder more effective in removing trash from low grades than the high grades.
However, the low grades showed more response than the high grades to handling by
the extractor-feeder.

Thus, it could be concluded that using the extractor-feeder did not affect the non-

lint content (%).
Lint grade:

The results of lint grade as a result of handling seed cotton by the extractor-
feeder obtained that the extractor-feeder significantly improved the lint grade as
compared to the control treatment. Using the extractor feeder increased the lint grade
index from 35.4 (control) to 39.8. Within the cotton varieties, the results showed that
no significant difference was found in lint grade as a result of using the extractor-
feeder for handling seed cotton. That means the all cotton varieties under study have
the same response to handling by the extractor-feeder. The highest lint grade was
obtained {41.4) in Good grade, while the lowest one was obtained (33.9) in GF/FGF
grade. Also, the results indicated that as the seed cotton grade improved, the lint
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grade increased. This increase in lint grade could be attributed to the effective of the
extractor-feeder in opening seed cotton to small locks for more thorough trash
extraction. The improvement in lint grade (ILG) of studied cotton varieties (Fig. 5) was
found to be a function of seed cotton grade (g). The following linear regression
equations adequately describe this relationship:

ILGggo = -1.95g + 80.76 R? = 0.93
ILGggs = -2.23g + 91.76 R?=0.99
ILGgop = -2.30g + 95.81 R? = 0.99
ILGggq = -3.20g + 133.56 R?=0.97
ILGgr = -3.38g + 135.21 R?=0.98

Figure 5 illustrates that as the seed cotton grade improved, the improvement in
lint grade decreased. However, the improvement in lint grade as a result of feeding
the seed cotton to the gin stand by the extractor-feeder ranged from 13.2 % for Giza
80 to 22.8 % for Giza 89 with a mean of 17.1 %, and ranged from 4.5 % for Good
grade to 35.7 % for the GF/FGF one, while it ranged from 2.5 % to 6.4 % for the
control treatment.

Thus, it could be concluded that using the extractor-feeder improved the lint

grade.

2. Effect of the extractor-feeder on fiber properties:
2.1. Fiber length parameter:
2.5 % span length:

The resﬁlts of 2.5 % span length of the cultivars involved in the study did not
show any significant difference as a result of handling seed cotton by the extractor-
feeder as compared to the control treatment (Tables 1, 2, and 3). The highest 2.5 %
span length was obtained (34.2 mm) in Giza 70 variety, while the lowest one was
obtained (29.2 mm) in Giza 90 variety. The highest 2.5 % span length was obtained
(32.2 mm) in Good grade, while the lowest one was obtained (29.9 mm) in GF/FGF
grade. The results indicated that as the seed cotton grade improved, the 2.5 % span
length increased. This reverses the efficiency of the extractor-feeder in preserving
fiber length and improving the cotton grade, hence the 2.5 % span length improved.
In this connection, it should be mentioned that machine moving parts may be damage
the fiber, in terms of fiber breakage during processing. Fiber breakage might happen
to such an extent that the length of cotton fibers materially reduced. The uniformity
index correspondingly decreased and the short fiber index increased. However, the
long-staple cotton varieties more endurance than the extra-long staple cotton varieties
to the mechanical action.

Thus, it could be concluded that using the extractor-feeder did not affect the 2.5

% span length.
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Uniformity index:

From tables 1, 2, and 3 it could be seen that in all studied varieties there was a
general tendency of increase in uniformity index as a result of handling seed cotton by
the extractor-feeder as compared to the control treatment. Lsing the extractor feeder
increased the uniformity index from 84.4% (control) to 85.2%. The highest uniformity
index was obtained (87.1%) in Giza 70 variety, while the lowest one was obtained
(81.9%) in Giza 83 variety. The highest uniformity index was obtained (87.2%) in
Good grade, while the lowest one was obtained (81.9%) in GF/FGF grade. However,
the results indicated that as the seed cotton grade improved, the uniformity
percentage increased. The increase in uniformity percentage could be probably,
ascribed to the removal of unopened immature seed cotton locks during seed cotton
cleaning by the extractor-feeder.

Thus, it could be concluded that using the extractor-feeder improved the
uniformity index (%).

Short fiber index:

On average, the values of short fiber percentage tended to decrease due to using
the extractor-feeder as compared to the control treatment (Table 1, 2, and 3). Using
the extractor feeder decreased the short fiber percentage from 24.0% (control) to
17.5%. The highest short fiber percentage was obtained (23.6%) in Giza 83 variety,
while the lowest one was obtained (17.6%) in Giza 70 variety. The highest short fiber
percentage was obtained (23.9%) in GF/FGF grade, while the lowest one was
obtained (18.1%) in Good grade. Short fiber index (SFI) of studied cotton varieties
(Fig. 6) was found to be a function of seed cotton grade (g). The following linear
regression equations adequately describe this relationship:

SFlgs = -0.49g + 33.29 R* = 0.90
SFlgs; = -0.69g + 43.86 R?=0.98
SFlgey = -0.28g + 27.17 R*=0.91
SFlgg = -0.61g + 39.04 R?=0.70
SFIgn = -0.23x + 22.06 R? = 0.97

Figure 6 illustrates that as the seed cotton grade improved, the short fiber
percentage decreased. A possible explanation for the decrease in short fiber
percentage could be probably, ascribed to the removal of trash and unopened
immature seed cotton locks during seed cotton cleaning by the extractor-feeder.

Thus, it could be concluded that using the extractor-feeder decreased the short
fiber percentage (%).

2.2, Lint color:
Fiber brightness:

It is apparent that cotton brilliance expressed in terms of reflectance percentage
(Rd %) tend to increase progressively due to handling the seed cotton by the



2372 EFFECT OF EXTRACTOR-FEEDER™ ON COTTON FIBER

extractor-feeder as compared to the control treatment (Tables 1, 2, and 3). Using the
extractor feeder increased the reflectance percentage from $9.1% (control) to 60.1%.
The highest reflectance percentage was obtained (68.7%) in Giza 89 variety, while the
lowest one was obtained (54.5%) in Giza 80 variety. The highest reflectance
percentage was obtained (64.6%) in Good grade, while the lowest one was obtained
(55.1%) in GF/FGF grade. The decrease in color brilliance is most likely attributed to
that low grades have greater content of trash and other contaminations than higher
grades however, that the presence of trash causes the cotton to lose its brightness
and brilliance. However, the increase in percent of reflectance due to using the
extractor-feeder could be ascribed to the removal of a pronounced amount of trash
resulting consequently, in higher clean grades. 1t is worthy to mention that Lord
(1961) stated that brilliance changes materially from the highest to the lowest grade
fargely because of the alteration in trash content.

Thus, it could be concluded that using the extractor-feeder improved the
reflectance percentage (%).

Fiber yellowness:

The values of fiber yellowness (+b) as a result of handling seed cotton by the
extractor-feeder are shown in table 1, 2, and 3. However, the nominate extractor-
feeder significantly lowered fiber yellowness for the studied cotton varieties and
grades as compared to the control treatment. Using the extractor feeder decreased
the fiber yellowness from 12.3% (control) to 11.8%. The highest fiber yellowness was
obtained (13.5%) in Giza 80 variety, while the lowest one was obtained (9.7%) in
Giza 89 variety. The highest fiber yellowness was obtained (12.4%) in GF/FGF grade,
while the lowest one was obtained (11.7%) in Good grade. Also, the results indicated
that as the seed cotton grade improved, the yellowness decreased. This decrease may
be due to the extractor-feeder getting rid of a considerable proportion of foreign
matter mixed with fibers, that led to decreased non-lint content and so the fiber
yellowness decreased.

Thus, it could be concluded that using the extractor-feeder decreased the fiber
yellowness (+b).

Thus, it could be concluded that using the domestic designed extractor feeder
with the round-racks screen, 0.7 rpm feeding rate and 142 rpm cleaning speed
resulted in improving the lint grade, fiber uniformity ratio and fiber brightness besides,
decreasing the short fiber content and fiber yellowness, while it did not affect the lint
percentage or the 2.5 % fiber span length. However, using the extractor feeder

decreased the non-lint content but the rate of decrease did not reach the significance.
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Table 1. Fiber properties as affected by the nominate extractor-feeder for some Egyptian cotton varieties and grades.

1

I - S
Lint percentage ! Lintgrade | Non-lint | Fiber length parameter f Hint color 1
Treatment . 2.5% S.L.  |Uniformity index|Short fiber index (

(%) index  |content (%) d %

....... 3 J U N _ (mm) (%) (%) L \
Extractor L 0 l 355a | 35.4b 7.9a ~3l.2a | 84.4b 24.0a ~59.1b ~12.3a l
feeder 1 | 35.3a T 39.8a 7.6a 31.5a J’i 85.2a J ~17.5b 60.1a 11.8b
N I A -

.kVari_ety G70 36.4b 37.9a 6.4bc 34.2a ’ 87.1a 17.6d 60.5b 11.3d ]

‘F G89 37.0b 38.5a 4.0c 31.4b 83.9¢ | 21.7b 68.7a 9.7e |

( G80 37.6a 37.0a 13.9a ~30.9b 85.6b 1 20.0c 54.5d 13.5a |

6B | 330c | ¥ia B8 30b | 8L | :ea | siac 1o |

G0 | 33.1c | 374a | 57c 29.2¢ Jﬁig& 20.9bc | 56.5¢ | 12.7c
| Grade G ] 37.5a 41.4a 3.5¢ 1 32.2177*7812&*7)‘()18.1d 64.6a | 11.7d |
I FGF/G 35.8b 386b | 6.9b 31.9ab 85.8b | 19.5¢ 60.9p | 12.0c
FGF | 35.1c | 36.4c ]7 8.8b 31.4b 84.3c 21.5b 57.9¢ 12.2b
L GF/FGF | 33.4d }r33).9d 11.8a 29.9¢ 81.9d 2392 55.1d | 124a
|
“ Mean 35.4 J 37.6 7.8 31.3 84.8 20.7 59.6 12.1 J

*0: without using the extractor-feeder

1: using the extractor-feeder

pLET

¥3914 NOLLOD NO ,33d335-10.L0VH1X3 40 103443



Table 2. Mean values of fiber properties for some Egyptian cotton varieties: and grades as affected by the nominate extractor-feeder.

Seed | . . percentage | lint grade | Non-lint | Fiber length parameter Lint color
Variety cotton (%) index | content (%) 2.5 % span length | Uniformity index |Short fiber index Rd % +b
grade B (mm) (%) (%) |
Giza 70 40 37.7 41 2.3 34.9 88.9 12.8 68.0 10.6 |
36 36.9 40 7.1 34.9 87.8 14.0 62.6 10.8
| 32 35.7 40 7.3 B 34.6 86.8 15.0 57.5 11.1
28 34.9 40 8.4 329 86.6 15.5 56.0 11.8
Mean 36.3 40.3 6.3 34.3 87.5 14.3 61.0 11.1
Giza 89 40 38.3 43 2.4 32.6 86.4 16.0 74.3 8.8
36 ~37.1 42 3.2 32.6 86.0 16.3 69.2 9.5 |
32 37.0 41 3.6 32.3 85.4 17.0 68.1 9.8
28 35.0 41 6.2 28.6 79.6 23.9 65.0 9.8
Mean 37.5 41.8 _13.7 31.0 86.1 16.8 55.0 13.3
Giza 80 40 39.6 42 3.8 32.4 89.5 13.3 60.8 13.1
36 37.7 B 39 13.1 31.3 86.2 16.2 56.4 13.2
- 32 37.5 37 16.6 30.5 | 844 18.8 54.5 13.3 |
B 28 35.1 36 212 29.7 84.1 18.9 48.1 13.4 |
- Mean 37.5 38.5 13.7 31.0 86.1 16.8 55.0 133
| Giza 83 40 36.1 41 4.7 31.9 86.1 16.5 62.7 12.3
i 36 324 40 5.2 31.6 84.1 19.0 60.5 12.8
32 32.0 39 10.0 31.1 81.6 211 56.2 12.9
28 31.2 36 14.7 30.0 77.5 25.0 54.1 12.9
Mean 32.9 39 8.7 31.2 82.3 20.4 584 | 12.7
Giza 90 40 35.1 42 3.6 29.5 86.9 16.4 59.9 12.2
36 34.1 40 52 29.5 86.7 16.6 58.1 12.2
32 32.5 39 5.7 29.3 85.6 17.9 55.4 12.6
28 30.3 37 7.6 28.8 83.6 19.7 54.7 12.8
Mean 33.0 39.5 5.5 29.3 85.7 17.7 57.0 12.5 |

AA34-713 "H "H WVSSOH

SLEC



Table 3. Mean values of fiber properties for some Egyptian cotton varieties and grades without using the nominate extractor-feeder.

En

' Seed { Lint percentage | lint arade | Non-lint _ Fiber length parameter | Lint color
Variety cotton p(o/ g - 9 o | 2.5 % span length | Uniformity index [Short fiber index
0) index content (%) Rd % +b
grade (mm) (%) (%)

Giza 70 40 37.9 41 2.6 34.7 88.1 19 67 11.1
- 36 37.1 37 7.4 34.7 87 20.2 61.6 11.3 |

32 35.9 34 76 | 344 86 21.2 56.6 11.7

28 35.1 30 8.8 32.6 85.7 22.7 55 12.3

Mean 36.5 35.5 6.6 34.1 86.7 20.8 60.1 11.6

Giza 89 40 | 385 s 2.7 32.4 85.6 22.2 73.3 9.3

36 374 37 3.5 32.4 85.2 22.5 68.2 10

32 | 372 33 4 32 84.5 25.2 671 10.3

28 35.2 30 6.5 28.3 78.8 30.1 64.1 10.4

Mean 37.1 35.3 4.2 31.3 83.5 25.0 68.2 10.0

Giza 80 40 39.8 41 4.1 32.2 88.7 19.5 | 598 13.6

36 37.9 37 13.4 31.1 85.4 22.4 55.4 13.7

32 37.7 34 17 30.2 83.6 25 | 536 13.9

B 28 35.3 30 21.6 29.5 83.2 26.1 47.2 13.9

Mean 37.7 1 355 14.0 30.8 85.2 23.3 54.0 13.8

 Gizas3 40 36.3 L 41 5 31.7 85.3 22.7 61.7 12.8

36 32.7 37 5.5 31.4 83.3 25.2 595 13.3

32 32.2 34 104 | 30.9 80.7 28.3 55.2 13.4

28 31.4 29 15.1 29.7 76.6 31.2 53.2 13.5

Mean 33.2 35.3 9.0 30.9 81.5 26.9 57.4 13.3

Giza 90 40 35.4 4 3.9 29.3 86.1 22.6 58.9 12.7

N 36 34.3 | 37 5.5 29.3 85.9 22.8 57.1 12.7

i 32 328 | 33 6.1 29 84.7 25.1 545 13.2

- 28 30.5 30 8 28.6 82.8 25.9 53.7 13.3

Mean 333 | 353 59 | 29.1 84.9 . 24.1 56.1 13.0

9LET

Y3814 NOLLOD NO ,430334-4010VY1X3 40 103443
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