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ABSTRACT

This research aims to develop and evaluate the performance and efficiency of the seed cotton
feeder-cleaner suit for small gins to reduce maintenance & downtime of the gin. The studied factors were
four different feed rates ranged from 0.5, 0.75, 1.0 and 1.25 kg/min; Four different speeds of saw
cleaning drum ranged from 3.32, 4.27, 5.22 and 6.17.m/s; Four different speeds of brush cleaning drum
ranged from 5.32, 6.83, 8.39 and 9.87.m/s using seed cotton varieties of Giza 86 and Giza 94. The
obtained results concluded that: The maximum productivity of the developed feeder /cleaner was 1.075
kg/h for cleaning Giza 86 variety compared to 1.115 kg/h for Giza 94 variety at the saw drum speed of
3.32 m/s, brush drum speed of 5.32 m/s and feed rate of 1.25 kg/min . The maximum values of cleaning
efficiency of 89.60 and 94.30 % were obtained at the feed rate of 0.5 kg/min; saw drum speed of 6.17 m/s
and brush speed of 9.87 m/s during cleaning seed cotton Giza 86 and Giza 94, respectively. The
developed seed cotton feeder/cleaner produced better values of 2.5 and 50% span fiber length, uniformity
ratio of length, reflectance of color and cotton fiber strength with seed cotton variety of Giza 94
compared to Giza 86.
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INTRODUCTION

Egyptian cotton has an excellent international
reputation and still meets the strong demand in the hand-
harvest market for ultra-long staple cotton to achieve a
higher degree of seed cotton from the point of view of
containing foreign materials. Nowadays, the high cost of
cotton manually harvesting will soon force farmers to
mechanically harvest. The cotton mechanically harvested
contains large amounts of waste and trash material such as
stems, leaves, body of plants and fractures that must be
removed in the early stages before ginning. Therefore the
primary cotton cleaning must be done to reduce the
unwanted impurity content of cotton before sending to gin
stands.

Anthony (1994) reported that cleaning equipment is
used to extract the trash objects and is used in combination
with gin stands to separate usable fiber from the cotton
seeds. The optimum amount of cleaning equipment is
selected to maximize lint quality and yield. The selection
of the amount of cleaning equipment is based on the
amount of trash present in the incoming seed cotton. Trash
meters are used to measure the amount of trash present in
cotton based on the percentage of the surface area covered
by trash particles on the surface of the sample. However,
Baker et al.(1994) cleared that, feed rate, combing ratio
and saw speed are the most important operating variables
that affect the performance of the saw lint cleaner in terms
of fiber quality. They added to that, foreign matter is
removed by centrifugal force as seed cotton is pulled
across a series of grid bars by a rotating saw cylinder.
Sticks, and other heavy foreign matter are removed from
seed cotton with greater efficiency than leaf or fine trash in
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extractor cleaners as a result of the inertia-based cleaning
method. Cylinder type cleaners are generally employed for
removal of leaf material and other fine particulate, while
extractor-type machine is employed for the removal of
large trash such as burs and stick. However, the field
cleaner should be used as a first step of cleaning to get the
least cost cleaning configuration across the harvesting,
ginning, and textile mill stages. Also, they found that field
cleaning did not affect the quality parameters measured in
cotton classification (Bennett and Misra, 1996 , Gillum and
Armijo, 1997).

Gillum et al. (2001) indicated that as the speed of
the cleaning cylinder on the foreign materials loss lint
cleaner increased, lint trash content decreased, opening and
cleaning waste decreased, lint loss increased and cleaning
efficiency increased. Based on the results of the
experiment, the optimum speed of the cleaning cylinder
was found to be between 750 and 900 rpm (9.8 and 11.8
m/s). The lint cleaner increased as the speed of the cleaning
cylinder increased, and the lint cleaning efficiency ranged
from 39.9% to 67.7 %.( Foreign matter in seed cotton may
include sticks, burrs, leaf, grass, or other objects. Trash
particles originate from the cotton plant including different
parts of the leaf, stem bark, seed and hull or from the local
environmental including grass, sand, dust and other
contamination. Cotton contamination including large trash
and small pepper trash is commonly referred to as visible
foreign matter (Foulk et al ., 2006).)

Wanjura et al. (2009) examined the effect of
processing rate from 52 to 156 kg min-1 m-1 to optimize
performance of a stripper-harvester field cleaner. Their
results showed that lower rates resulted in a greater
reduction in foreign matter content, while processing rate
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was not a significant variable in the lint loss model. This
foreign matter content is much larger than typically found
in picker-harvested cotton. Removing foreign matter
before ginning is necessary to maximize lint value for the
cotton producer and reduce maintenance and downtime at
the gin especially with the mechanized cotton picking
because the machine-picked cotton contains approximately
7% foreign matter, while the machine-stripped cotton
typically has a foreign matter content of 32.5%, (Hardin et
al., 2011).

Wanjura et al. (2011) investigated the influence of
harvest method, number of seed cotton extractor cleaners
(e.g. stick machines), and seed cotton cleaning rate on
foreign matter content, lint turnout and bale value. The use
of two stick machines removed more foreign material from
seed cotton than using only one and more foreign material
was removed by the stick machines at slower seed cotton
cleaning rates. Total seed cotton loss was higher for seed
cotton cleaning systems utilizing two stick machines but
was unaffected by harvest method or seed cotton cleaning
rate. Seed cotton cleaning system efficiency was greater for
stripper harvested cotton and when two stick machines
were used the seed cotton cleaning rate had no effect. The
use of two stick machines improved fiber reflectance and
yellowness properties and reduced lint foreign matter
content. Seed cotton cleaning rate had a minimal effect on
fiber quality.

Wanjura et al. (2012) indicated that lower seed
cotton cleaning rates resulted in more foreign matter
removed by the stick machines, while no differences were
observed for other tests. No differences in stick machine
fiber loss were observed between processing rates. The
maximum processing rate was still less than the rates used
at some commercial gins. Marey et al. (2012) studied the
effect of using locally manufactured seed cotton trash
extractor compared with Russian type extractor model
YI11X-I, on the quality of cotton fiber properties under four
feed rates (10, 12.5, 15 and 17.5 kg/min). They reported
that the span fiber length at 2.5 and 50% and the
uniformity ratio were found to be proportional to the feed
rate at all levels of drum speeds and fiber moisture contents
in both extractors. However, the maximum color
reflectance, color yellowness and seed cotton grade could
be achieved at feed rat of 10 kg/min in both extractors and
all values of moisture contents and drum speeds.

Cleaning machinery improves the composite grade
of lint cotton by removing foreign matter and by blending
the cotton. Cotton gins typically use two kinds of machines
to remove foreign matter from seed cotton. The first one is
called cylinder cleaners which utilize rotating cylinders
with spikes to convey seed cotton across grid rods,
allowing small foreign matter (primarily leaf and soil
particles) to be removed. While the second is called
extractor cleaners, such as stick machines have rotating
saws that hold seed cotton while larger foreign matter
particles (burrs and sticks) are removed by centrifugal
force. Their results showed that the lower processing rates
increased the amount of material removed by the first stage
cylinder cleaner and stick machine. Extractor-feeders, used
for cleaning and regulating the flow of cotton to the gin
stand. Lower foreign matter removal and increased fiber
loss with higher seed cotton processing rates (Hardin and

Byler 2013). Many factors influence the performance of
extractors including machine design, cotton moisture
content, processing rate, adjustments, speed and condition
of the machine, the amount and nature of trash in the
cotton, distribution of seed cotton across the machine, and
the cotton cultivar. The moisture content was the most
prevalent factor, affecting elongation, free fatty acid
content, yellowness, micronaire, length, and reflectance.

Lint cleaners significantly decreased fiber and reduce

availably the foreign matter content of machine-harvested

cotton while improve color grade but damage fiber

(Hamann, 2011; Lietal., 2012 and Xu et al., 2014).

Ahmed (2016) investigated the effect of trash
content on fiber quality using six of the commercial
varieties of Egyptian cotton. All the characters were
significant, and correlated negatively to the increment of
trash content accepted the reflectance degree, span length
at 2.5%, fiber strength in gram/tex. (g/tex), micronaire
reading characters which, correlated positively with trash
content at the yellowness degree.

From this standpoint of view, the pervious study
results concluded that, not controlling the uniformity of the
feeding rate of the gin, lead to an increase in the work
stopping times, an increase in the percentage of losses,
lower ginning efficiency and productivity of the gin, plus
the direct negative impact on the quality characteristics of
ginned fiber. Consequently, they recommended to use
cotton mechanical harvesters followed by pre-cleaning
decreased the total cost cotton production, encourage the
Egyptian farmers to increase the cultivated cotton area
again and overcome the main cotton production problems
in Egypt. In addition to conduct more research studies on
the factors affecting on ginning performance and quality of
cotton fiber properties. Therefore, the main objective of
this study is to develop and evaluate the performance of
seed cotton feeder/cleaner as a dual-purpose device suit for
small seed cotton gins. The seed cotton feeder/cleaner was
developed to regulate the flow to the gin and perform an
additional secondary cleaning of the foreign materials in
the seed cotton to be ginned. However, the specific
objectives are:

1. Reduce gin stand maintenance and downtime,
consequently, improve the gin productivity and ginning
efficiency;

2. Improve the quality characteristics of cotton lint which
maximize lint value for the cotton producer;

3. Reduce the health risks of the feeding labors and save
human power.

MATERIALS AND METHODS

1- The developed seed cotton feeder/cleaner

The seed cotton feeder/cleaner was developed to
suit seed cotton small gins and fabricated using local
materials in the Rice Mechanization Center (RMC)
Workshop; Agricultural Engineering Research Institute
(AENRI); Meet El-Deeba, Kafr EI-Sheikh Governorate;
Agricultural Research Center (ARC). The fabrication
process of developed seed cotton feeder/cleaner and other
experimental tests were done during years of 2018 and
2019. The overall dimensions of the developed seed cotton
feeder/cleaner are 100 cm length, 75 cm width and 218 cm
height. However, the main components of developed seed
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cotton feeder/cleaner were main frame, feeding unit,
cleaning unit cleaning concave, covering parts and power
source transmission as shown in Figs. (1 and 2) and could
be explained as follows:
Main frame

The main frame was constructed from iron angle
with cross section of 50 x 50 x 3 mm to assemble of
feeding unit, cleaning unit and power source units with its
gears, pulleys and belts on it. The overall dimensions of
assembling frame were taken under consideration during
designed and fabricated it to suit combining the developed
seed cotton feeder/cleaner with the cotton gin stand under
study. The overall length, width and height of main frame
are 1000, 750 and 1820 mm respectively.

Fig. (1) Isometric of the power transmission-units.

(1)Feeding unit power motor, (2) Feeding drum paliey, (3) V belt (4) Cleaning anlt
power moter, (5) Saw drum gear, (6) Brush drum gear

Fig. (2): Plan view of the cleaning power tr %
(1) First cleaning-anit, (2) Sccond cleaning-anit, (3) Cleaning motor pulicy, (4) Saw-
drem pullcy of the first cleaning stage, (5) Saw-drem pullcy of the wcond cleaning
sage

Feeding unit:
The feeding unit consists of seed cotton hoper and
feeding mechanism. A seed cotton hopper was fabricated

from steel sheet (2 mm thickness) with dimensions of, 470,
600 and 390 mm for width, length and height, respectively.
However, the feeding mechanism consists of two feeding
shafts 25 mm in diameter, 820 mm in length and 90 mm
spacing between them. The feeding shafts were fixed in the
bottom of the seed cotton hopper. Each shaft was assisted
with three grids (18mm in width, and 4 mm in thickness)
on the outer diameter to facilitate and moving down seed
cotton to the hopper exit opening.

Cleaning unit:

The cleaning unit contains two stages of cleaning
drums, cleaning concave and cleaning covering parts. Each
stage consists of saw drum and brush drum. The main
components of saw drum were drum shaft (25 mm
diameter), iron rotor (170 mm diameter, 400 mm length
and 3 mm thickness), steel saw snail tape (2 mm thickness
and 5 mm tooth height) fitted around the outer diameter of
the iron rotor. However, the main components of brush
drum were drum shaft (25 mm diameter), wooden rotor
(100 mm diameter and 400 mm length), and plastic hairs
(100 mm length) which was arranged in rows and fixed on
the circumference of the wooden rotor. The cleaning
concave was made of steel sheet with 2 mm thickness, 500
mm width and 1500 mm length. The clearance between
drums and concave can be adjusted from 5 to 15 mm. The
cleaning concave was perforated in hales rows with a
diameter of 30 mm under each cleaning part to get out the
foreign matter during the cleaning process. The covering
parts include side covering-part for covering left and right
sides of cleaning unit and top covering part which used for
covering top end of cleaning unit. In general, easy
assembling and disassembling for maintenance were taken
in design consideration of cleaning unit during fabrication
it.

Power unit and its power transmission

Two electrical motors of three phases and 1 hp
(0.75kW) for each were used as the power source to drive
both feeding and cleaning units. Arrangement of gears and
two groups of different diameter pulleys/belts were used to
transfer power from the motors to the feeding and cleaning
units as shown in Figs. (1 and 2) and summarized in Tabs.
(land 2).

Table 1. The technical specification data of feeder power transmission.

Feeding speed Feeding motor

Feeding shaft Feeding rate,

level Pulley g mm Speed rpm  Speed m/s  Pulley ¢ mm rpm Shaft g mm m/s kg/min
Level 1 105 0.44 420 20.0 0.053 0.50
Level 2 120 80 0.50 320 30.0 51 0.080 0.75
Level 3 135 0.56 270 40.0 0.107 1.00
Level 4 150 0.63 240 50.0 0.133 1.25
Table 2. The technical specification data of cleaner power transmission.
Cleaning Cleaning motor Saw drum Brush drum
Pulley ¢ Speed  Speed Pulley¢ Drum¢ Speed  Speed Gear Drum¢ Speed  Speed

speed levels .

mm rpm m/s mm. mm rpm m/s ratio. mm rpm m/s
Level 1 20.5 350 3.32 560 5.32
Level 2 16.0 450 4.27 720 6.83
Level 3 S0 140 37 3y 180 gy 5p 16 180 ggy g5
Level 4 11.1 650 6.17 1040 9.87
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2- Study parameters

To realize the main purpose from this study, a
series of laboratory experiments were carried out on two
stages. First stage to test and evaluate the productivity and
cleaning efficiency of the developed design of seed cotton
feeder/cleaner. While, the second stage of experiments was
to evaluate the effect of the developed seed cotton
feeder/cleaner on the quality of the cotton fiber properties.

Two stages of experiments were done under the following

study parameters:

o Four different feed rates of 0.5, 0.75, 1.0 and 1.25

kg/min;

o Four different speeds of saw cleaning drum, namely 3.32,
4.27, 5.22 and 6.17.m/s. (350, 450, 550, and 650.rpm,
respectively).

o Four different speeds of brush cleaning drum, namely;
5.32, 6.83, 8.35 and 9.87.m/s. (560, 720, 880 and 1040
rpm, respectively).

o Two different seed cotton varieties of Giza 86 and Giza
94

3- Measurements

The measurements of productivity and cleaning
efficiency were taken into consideration as performance
measurements of the developed seed cotton feeder/cleaner.

However the fiber length at 2.5 and 50%, uniformity ratio,

reflectance color grade and fiber strength were taken into

consideration as a quality of cotton fiber properties using
the High VVolume Instrument (HVI) Spectrum I1 system at
the cotton technology research laboratories; Cotton

Research Institute (CRI); Agricultural Research Center

(ARC); Giza; Egypt.

Productivity

The productivity of the developed seed cotton
feeder/cleaner (P., kg/h) was calculated under study
parameters using the following formula:

Mp
= M
Where: P = productivity of cleaning unit, kg/h

M = mass of seed cotton sample before cleaning, kg
T = time consummation for sample cleaning, h

Cleaning efficiency

The total foreign matter content (Fn , kg) such as
burrs, sticks, motes, leaf, fine trash, lint, and seeds was
manually sorted and weighed from each test sample of
seed cotton before cleaning process immediately. The total
foreign material removed by the seed cotton cleaning unit
was also weighed and calculated (F¢, kg). The cleaning
efficiency were calculated using the following formulas:

CE =% % 100 @)

Fe

Where:
CE = cleaning efficiency, %
Fm = mass of total foreign matter manually sorted from seed cotton

sample, kg
F. = mass of foreign matters collected during sample cleaning, kg
Fiber length:

A computerized type instrument of fibro-graph,

model 630 (ASTM., designation D-1447-63T, 1984) was
used to determine fiber length parameters. The fiber length

parameters were determined directly and expressed as 2.5
& 50% span length (mm) according to May and Bridges
(1995).
2.5% span length (2.5% SL) = Length (millimeters) at
which 2.5% of the fibers are > this length
50% span length (50% SL) = Length (millimeters) at
which 50%b of the fibers are > this length.
Uniformity ratio
The ratio between two span lengths expressed as a
percentage of the longer span length accordance with
(ASTM, designated D-1445-95, 1984). It was determined
by using the following formula:
50% span fiber length

Uniformity ratio,% = 1005, szzveneene3)

2.5% span fiber length
Reflectance color grade:

The Color grade measures in terms of two
components namely, Fiber brightness or reflectance degree
(Rd, %) and degree of yellowness (+b). The Fiber
brightness or reflectance degree (Rd %) is measuring the
reflected light from the sample and ranges in cotton from
(40-90%) optically by different color filters. The higher
the degree of reflectance the whiter color, the better the
cotton is rated. It was determining by using High Volume
Instrument (HVI) classing lines within USDA’s
Agricultural Marketing Service (AMS) (1995) at fiber
testing laboratory, CRI, ARC.

Fiber strength:

Fiber strength is measured at the fiber bundle.
Breaking tenacity measured on fiber bundle. Strength is
measured physically by clamping a fiber bundle between 2
pairs of clamps at known distance. The second pair of
clamps pulls away from the first pair at a constant speed
until the fiber bundle breaks. The distance it travels,
extending the fiber bundle before breakage, is reported as
elongation. The stelometer instrument was used to
determine the fiber strength and elongation at fiber testing
laboratory, CRI, ARC according to (ASTM, designated D-
1445-75, 1984). The cotton fiber strength value can be
determined using the following formula:

Breaking load (g)

Fiber strength,(g/tex) = O

Bundle mass (tex)

Where: Tex = number of grams which weighted from 1 km length
from fiber (One mass of 1 cm length from fiber = 150 x 10®g)

RESULTS AND DISCUSSION

Productivity:

The obtained results of the developed
feeder/cleaner  productivity which affected by saw and
brush drums speed, feed rate and seed cotton variety are
illustrated in Fig. (3). These results observed that the
productivity of developed feeder/cleaner was decreased as
the saw and brush drums speed increased and feed rate
decreased for both cotton varieties of Giza 86 and Giza 94.

There is a positive correlation between the feeding
rate and the productivity at any given saw drum speed,
brush drum speed and seed cotton variety. Increasing feed
rate from 0.5 to 1.25 kg/min increased the productivity
from 0.391 to 1.075 kg/h at 3.32 and 5.32 m/s saw and
brush drum speed, respectively, for Giza 86 seed cotton.
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As shown in Fig. (3), it could be noticed that, the
productivity decreased due to increasing the saw and brush
drums speed. Increasing saw drum speed from 3.32 t0 6.17
m/s decreased the productivity from 0.391 to 0.348 kg/h in
case of cleaning seed cotton of Giza 86 variety compared
to 0.667 to 0.635 kg/h for cleaning Giza 94 variety at the
5.32 m/s brush drum speed and 0.5 kg/min feed rate. The
corresponding values were decreased from 1.075 to 0.925
kg/h and from 1.115 to 0.931 kg/h for cleaning seed cotton
Giza 86 and Giza 94 varieties, respectively, at 5.32 m/s
brush drum speed and feeding rate of 1.25 kg/min.
Increasing brush drum speed from 5.32 to 9.89 m/s
decreased the productivity from 0.391 to 0.362 and from
0.445 to 0.411 kg/h during cleaning seed cotton Giza 86
and Giza 94 varieties, respectively at saw drum speed of
3.32 m/s and feed rate of 0.5 kg/min.

Seed Cotton Varity (Giza 86) | Seed Cotton Varity (Gira 94)
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Fig. (3): Effect of saw and brush drem speeds of developed fecdericloaner om cleaning
productivity usder stedy different feeding rates and seed cotton varicties.

The seed cotton variety of Giza 94 gave the higher
values of productivity than that obtained with seed cotton
variety of Giza 86 variety, at any given study parameters.
The maximum productivity of the developed feeder
[cleaner was 1.075 kg/h obtained when cleaning Giza 86
variety compared to 1.115 kg/h for Giza 94 variety at the
lowest saw drum speed of 3.32 m/s, brush drum speed of
5.32 m/s and highest feed rate of 1.25 kg/min.

Cleaning efficiency:

The effect of feed rate; saw drum speed, brush
drum speed and seed cotton variety and the interactions
between them on the cleaning efficiency is shown in Fig.
(4). This figure indicates that, the higher feed rate values
led to decrease the percentage of cleaning efficiency than
the lower feed rate values at any given saw drum speed,
brush drum speed and seed cotton variety. This increasing
the feed rate from 0.5 to 1.25 kg/min decreased the

cleaning efficiency of the developed feeder/cleaner from
80.50 to 75.8 % and from 85.83 to 84.55 % during
cleaning seed cotton Giza 86 and Giza 94 varieties,
respectively, at 3.32m/s saw speed and 5.32 m/s brush
drums speeds.
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There is a positive correlation between cleaning
efficiency and saw drum speed. The same cleaning
efficiency trend of the developed feeder/cleaner was
obtained with brush drum speed. Increasing the saw speed
from 3.32 to 6.17 m/s increased the cleaning efficiency of
the feeder/cleaner from 80.50 to 82.40 % for Giza 86 seed
cotton variety compared to from 85.83 to 88.23 % for Giza
94 seed cotton variety, at 5.32 m/s brush drum speed and
0.5 kg/min feed rate. However, increasing, the brush drum
speed from 5.32 to 9.87 m/s increased the cleaning
efficiency from 80.50 to 88.10 and from 85.83 to 93.10 %
during cleaning seed cotton of Giza 86 and Giza 94
varieties, respectively, at saw speed of 3.32 m/s and feed
rate of 0.5 kg/min. The effect of seed cotton variety on the
cleaning efficiency of the developed feeder/cleaner ,
cleared that the obtained values of cleaning efficiency were
higher with seed cotton Giza 94 than that obtained with
Giza 86 at any given study parameters. The maximum
values of cleaning efficiency of 89.60 and 94.30 % were
found at the feed rate of 0.5 kg/min; saw drum speed of
6.17 m/s and brush speed of 9.87 m/s during cleaning seed
cotton Giza 86 and Giza 94, respectively
Cotton fiber length:

The obtained data of study parameters effect on the
fiber length as one of the quality of cotton fiber are
tabulated in Table (3). These data indicated that, the fiber
length at 2.5% and 50% was highly affected by study
parameter such as feed rate, saw drum speed, brush drum
speed and seed cotton variety. The fiber length at 2.5% and
50% increased by increasing the feed rate at any given saw
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drum speed, brush drum speed and seed cotton variety. The
fiber length at 2.5% was increased from 36.5 to 38.1mm
due to increasing the feed rate from 0.5 to 1.25 kg/min at
saw drum speed of 3.32 m/s and brush drum speed of 5.32
m/s for seed cotton variety of Giza 86. However, the
corresponding values obtained for Giza 94 seed cotton
variety were increased from 42.7 to 48.1mm at the same
pervious mentioned parameters for Giza 86 seed cotton
variety. On the other hand, the obtained values for fiber
length at 50% were increased from 18.3 to 21.4mm due to
increasing the feed rate from 0.5 to 1.25 kg/min at saw
drum speed of 3.32 m/s and brush drum speed of 5.32 m/s
for Giza 86 seed cotton variety compared to from 22.4 to
25.4 mm for Giza 94 seed cotton variety 3.32 m/s saw
drum speed and 5.32 m/s brush drum speed when
increasing feed rate from 0.5 to 1.25 kg/min.

Also, an increase in both saw or brush drum speeds
gave decrement percentages in cotton fiber length at 2.5%
and 50% at any given feed rate for Giza 86 and Giza 94
seed cotton varieties. The cotton fiber length at 2.5%

decreased from 36.5 to 35.3 mm and from 42.7 to 41.6 mm
by increasing saw drum speed from 3.32 to 6.17 m/s for
Giza 86 and Giza 94 seed cotton varieties, respectively, at
lowest brush drum speed of 5.32 and feed rate 0.5 kg/min.
While, the cotton fiber length at 50% was decreased from
18.3 to 17.6 mm and from 22.4 to 21.5 mm. for Giza 86
and Giza 94, respectively when increasing the saw drum
speed from 3.32 to 6.17 m/s at brush speed of 5.32 and
feed rate of 0.5 kg/min. On the other side, increasing brush
drum speed from 5.32 to 9.87 m/s decreased the cotton
fiber length at 25% from 36.5 to 35.2 mm and from 42.7 to
41.6 mm for seed cotton varieties of Giza 86 and Giza 94,
respectively, in case of using 3.32 m/s saw drum speed and
0.5 kg/min feed rate. While, the cotton fiber length at 50%
was decreased from 18.3 to 17.5 mm and from 22.4 to 21.7
mm for Giza 86 and Giza 94 seed cotton varieties,
respectively, due to increasing brush drum speed from 5.32
to 9.87 m/s under the same pervious mentioned saw drum
speed (3.32 m/s) and feed rate (0.5 kg/min).

Table 3. Quality of cotton fiber properties under different study parameters.

Measurements 2.5% span fiber  50% span fiber length,  Uniformity ratio, Reflectance, Strength,
Items length, mm mm %, unit gltex
Saw speed, m/s 332 427 52 617 33 427 52 617 3R 427 52 617 332 427 52 617 332 427 52 617
Brush speed, m/s Seed cotton, Giza 86
Feed 5.32 365 361 H7 3H3 183 181 179 176 502 50 499 498 693 696 701 703 295 203 29 287
rate 0.5 6.83 361 33B7 H3 3B 18 178 175 171 499 498 497 496 695 698 703 705 292 29 288 285
kg/min 8.35 %6 H3 A9 U6 177 174 171 168 497 496 494 493 697 70 705 707 289 287 285 282
9.87 3H2 A8 A4 A 175 171 167 165 495 494 492 491 698 702 706 708 287 285 282 279
Feed 5.32 369 366 362 B8 192 188 183 178 519 516 514 511 678 681 685 687 306 302 2098 205
rate 6.83 365 31 HB7 B3 188 184 18 175 515 513 511 509 679 683 687 689 303 209 205 201
0.75 8.35 361 HB7 H3 3B 184 18 176 171 51 508 507 505 682 685 689 692 30 206 292 288
kg/min  9.87 H7 B2 A8 A5 179 176 172 167 507 505 504 502 684 687 691 694 207 293 289 285
Feed 5.32 374 37 HB6 362 201 196 192 188 537 533 53 527 667 671 674 678 311 307 03
rate 6.83 37 367 B2 3HI9 197 191 188 185 532 529 526 524 669 673 677 68 308 05 0 297
1.00 8.35 %67 63 H9 H6 193 187 183 18 528 525 522 519 671 675 679 682 305 301 208 295
kg/min  9.87 3 H H6 H3 189 183 179 176 523 521 518 516 673 677 681 684 302 297 205 292
Feed 5.32 Bl 378 375 371 214 211 207 203 561 558 555 552 654 657 659 663 319 312 308 305
rate 6.83 377 313 37 367 21 206 203 199 557 552 548 545 656 659 662 665 313 31 305 302
1.25 8.35 373 368 66 362 207 202 198 194 53 549 545 541 658 662 664 668 31 307 302 298
kg/min  9.87 369 365 H2 3H9 204 199 195 191 55 H47 542 537 66 664 666 67 307 303 209 295
Seed cotton, Giza 94
Feed 5.32 27 422 M8 416 24 22 218 215 551 A7 A5 43 731 733 735 737 312 309 305 302
rate 0.5 6.83 23 419 415 413 21 218 216 213 S48 M4 H42 S 734 736 738 739 31 307 03 0
kg/min 8.35 2 416 413 4 219 216 212 21 H46 S41 539 537 736 738 739 741 308 306 301 298
9.87 416 413 411 408 217 213 21 208 S43 538 536 534 739 741 743 744 305 303 209 297
Feed 5.32 453 448 M4 441 236 234 231 28 573 571 568 566 718 729 724 727 38 305 RN2 R
rate 6.83 49 M6 441 437 283 B1 27 25 57 567 565 563 72 726 727 729 326 3323 R 317
0.75 8.35 47 M3 438 435 23 28 25 X2 568 565 562 56 722 723 729 733 R4 321 318 315
kg/min  9.87 44 M 436 433 27 25 23 219 565 562 559 557 724 721 732 736 31 318 316 313
Feed 5.32 462 458 45 451 243 241 237 235 581 578 576 572 709 714 717 721 3B2 3B 327 325
rate 6.83 459 455 463 47 24 238 234 233 579 576 573 57 712 717 72 724 33 328 325 323
1.00 8.35 456 452 45 445 287 235 231 23 577 573 569 567 715 719 724 728 328 326 R3 R1
kg/min  9.87 453 M9 447 M3 285 233 29 227 574 5711 567 565 717 722 726 732 327 3324 321 318
Feed 5.32 481 477 472 468 254 251 249 247 592 589 586 584 695 70 705 709 344 342 B9 W7
rate 6.83 478 473 469 465 251 248 246 244 59 587 583 581 698 703 708 713 342 # 3B7 RB5
1.25 8.35 476 47 466 463 248 245 243 241 587 585 58 578 701 706 713 717 3# 338 335 333
kg/min  9.87 473 468 465 461 246 242 241 238 585 583 577 575 704 709 716 721 338 336 333 331

The higher values of cotton fiber length at 2.5%
and 50% were obtained with Giza 94 seed cotton variety in
comparison with that obtained with Giza 86 seed cotton
variety. The maximum values of cotton fiber length at 2.5
were 36.5, 36.9, 37.4 and 38.1mm for Giza 86 cotton
variety compared to 42.7, 45.3, 46.2 and 48.1mm for Giza

94 cotton variety under feed rate of 0.5, 0.75, 1.0 and 1.25
kg/min, respectively and the lowest levels of saw and brush
drum speeds. However, the maximum values of cotton
fiber length at 50% were 18.3, 14.2, 20.1 and 21.4 mm for
Giza 86 seed cotton variety compeered to 22.4, 23.6, 24.3
and 25.4 mm for Giza 94 seed cotton in case of using feed
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rate of 0.5, 0.75, 1.0 and 1.25 kg/min, respectively under
3.32 and 5.32 m/s saw and brush drum speed, respectively.
Uniformity ratio:

The obtained results of cotton fiber length
uniformity ratio % (Tab. 3) indicated that, there is a
positive correlation between feed rate and uniformity ratio
of cotton fiber length, and a negative correlation between
saw or brush drum speeds and cotton fiber length
uniformity ratio for both varieties under study. Increasing
feed rate level from 0.5 to 1.25 kg/min increased the cotton
fiber length uniformity ratio from 50.2 to 56.1 and from
55.1 to 59.2 for Giza 86 and Giza 94 seed cotton varieties,
respectively at 3.32 m/s saw drum speed and 5.32 m/s
brush drum speed.

The obtained values of fiber length uniformity ratio
decreased from 50.2 to 49.8 % and from 55.1to 54.3 % due
to using 6.17 m/s saw drum speed level instead of 3.32 m/s
for Giza 86 and Giza 94 seed cotton varieties, respectively
at 5.32 m/s brush drum speed and 0.5 kg/min feed rate.
However, by increasing brush drum speed from 3.32 to
9.87 mi/s the fiber length uniformity ratio decreased from
50.2 to 49.5 and from 55.1 to 54.3 for Giza 86 and Giza 94
seed cotton varieties, respectively at saw drum speed of
3.32 m/s and feed rate of 0.5 kg/min. Also, the obtained
values of cotton fiber length uniformity ratio were higher
for Giza 94 seed cotton variety than that obtained for Giza
86 cotton variety at any given feed rate, saw drum speed
and brush drum speed, The highest values of uniformity
ratio (56.5 and 59.2) were obtained when using 3.32m/s
saw drum speed, 5.32 m/s brush drum speed and feed rate
0.5 kg/min for Giza 86 and Giza 94, respectively.

Color grade (Reflectance Rd %):

The obtained results listed in Table (3) showed the
effect of the study parameters (feed rate, saw drum speed,
brush drum speed and seed cotton variety) on the
reflectance fiber color, % as one of the color grade items.
These results indicated that the reflectance fiber color
values were increased by any increase in saw drum and
brush drum speeds and any decrease in feed rate for any
given seed cotton variety. The reflectance fiber color was
decreased from 69.3 to 65.4% due to increasing feed rate
from 0.5 to 1.25 kg/min for Giza 86 seed cotton variety at
saw speed of 3.32 m/s and brush drum speed of 5.32 m/s.
While, the corresponding values for Giza 94 seed cotton
variety were from 73.1 to 69.5% by increasing the feed rate
0.5 to 1.25 kg/min at saw drum speed of 3.32 m/s and
brush drum speed of 5.32 m/s.

Increasing any seed level of saw drum and brush
drum increase the reflectance color grade at any feeding
rate and seed cotton variety. The seed cotton of Giza 94
give the higher values of the reflectance fiber color than
that recorded with Giza 86 seed cotton variety at any given
study parameters. The maximum values (69.3 and 73.1%)
of reflectance fiber color were obtained for Giza 86 and
Giza 94 seed cotton varieties, respectively at 3.32 m/s saw
drum speed and 5.32 m/s brush drums.

Fiber strength:

The obtained results of the cotton fiber strength
under different levels of study parameters are summarized
in Tab (3). These results indicated that the cotton fiber
strength is highly affected by any given level of study
parameters. Increasing feed rate from 0.5 to 0.75, from

0.75 to 1.0 and from 1.0 to 1.25 kg/min increased the
cotton fiber strength from 29.5 to 30.6, from 30.6 to 31.1
and from 31.1 to 31.6 gftex, respectively when using 3.32
m/s saw drum speed and 5.32 brush drum speed for Giza
86 seed cotton variety. However, the corresponding values
of cotton fiber strength for Giza 94 seed cotton were from
31.2 to 32.8, from 32.8 to 33.2 and 33.2 to 34.4 g/tex due
increasing feed rate from 0.5to 0.75, from 0.75 to 1.0 and
from 1.0 to 1.25 kg/min, respectively at saw drum speed of
3.32 m/s and brush drum speed of 5.32 m/s. Also, there is a
negative correlation between cotton fiber strength and saw
or brush drums speeds for any given feed rate and seed
cotton varieties under study.

The cotton fiber strength was decreased by about
2.71, 3,59, 3.53 and 3.48 % for Giza 86 seed cotton variety
compared with 3.20, 2.43, 2.10 and 2.03 % for Giza 94
seed cotton variety due to increasing the saw drum speed
from 3.32 to 6.17 m/s at feed rate 0.5, 0.75, 1.0 and 1.25
kg/min, respectively at brush drum speed of 5.32 m/s.
However, increase brush drums speed from. 5.32 to
9.87m/s decreased the cotton fiber strength by about 2.71,
2.94, 2.89 and 2.84 % for Giza 86 seed cotton variety in
comparison with 2.24, 2.13, 1.50 and1.74 % for Giza 94
seed cotton variety of feed rate of 0.5, 0.75, 1.0 and 1.25
kg/min, respectively and saw drum speed of 3.32 m/s. The
seed cotton variety of Giza 94 gave the higher values of
cotton fiber strength than that obtained when using seed
cotton variety of Giza 86 at any given study parameters.
The highest values (29.7, 31.3, 31.8 and 33.1 g/tex) of
cotton fiber strength were obtained for Giza 94 seed cotton
variety at feed rate of 0.5, 0.75, 1.0 and 1.25 kg/min
respectively, saw drum speed of 6.17 m/s and brush drum
speed of 9.87 m/s.

CONCLUSION

The obtained results could be concluded as follows:
e The cleaning productivity of developed feeder/cleaner
was decreased as the saw and brush drums speed
increased and feed rate decreased for both cotton
varieties of Giza 86 and Giza 94. The maximum
productivity of the developed feeder /cleaner was 1.075
kg/h obtained when cleaning Giza 86 variety compared
with 1.115 kg/h for Giza 94 variety at the lowest saw
drum speed of 3.32 m/s, brush drum speed of 5.32 m/s
and highest feed rate of 1.25 kg/min.
The higher feed rate values led to decrease the
percentage of cleaning efficiency than the lower feed rate
values at any given saw drum speed, brush drum speed
and seed cotton variety. There is a positive correlation
between cleaning efficiency and saw drum speed. The
maximum values of cleaning efficiency of 89.60 and
94.30 % were found at the feed rate of 0.5 kg/min; saw
drum speed of 6.17 m/s and brush speed of 9.87 m/s
during cleaning seed cotton Giza 86 and Giza 94,
respectively
The results indicated that the developed seed cotton
feeder/cleaner produced better values of 2.5 and 50%
span fiber length, uniformity ratio of length, reflectance
of color (Rd) and cotton fiber strength with Giza 94
variety compared with Giza 86 variety at any given study
parameter’s.
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