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ABSTRACT

A new designed extractar-feeder machine was buill (o replace both
the inefficient belt and cylinder methods that are in use in feeding the
ginstands with seed cotton. The seed cottons of seven variclies were fed
by the new machine to the ginstand at different speeds (0.6, 0.7, 0.8, 0.9,
and 1.0 rpm). The results obtained show that fixing the speed of the
extractor feeder at 0.7 rpm (0.0022 m/s), resulted in increasing the
ginstand capacity to about 35 %, 42.27 % and 68.5% higher than manual
feeding, the cylinder and the belt methods, respectively. Meanwhile, this
speed decreased’the ginning time and non-lint content and improved the
lint grade and fiber brightness. The exiractor feeder machine did not
affect the ginning outturn, fiber length parameters, fiber elongation, {iber
strength, micronaire reading or seed cracking. Applying the new-design
machine at 0.7 rpm speed to feed the reciprocating knife ginstand with
seed cotton resulted in a satisfactory cotton ginning efficiency.

The results show that the inclined collection plates must have an.
angle greater than 48° in order to assure sliding of all varieties of seed
cotton, ‘ :
The ginstand capacity for all varieties at 0.7 rpm feeder speed was
found to be a function of the 2.5% fiber span length, grade index, and
ginning outturn. The following equation adequately describes this
relationship:

P =-94916.5 x; 7 - 0.4 xp- 0.9 x3” + 72.4 x3 - 1344.7
where: P : ginstand capacity {Pyy) in kg/h,

x1: 2.5% fiber span length (mm),

%2 . grade index, and

X3 ginning outturn (%).

INTRODUCTION

The primary function of the feeder is to feed seed cotlon (o the
gmstand uniformly at controllable rates (Bennett,1962). In USA, a lot of
modifications for the ginstand feeders took place, in order to promote the
feeder function to extract, clean and single lock the seed cotton directly
before feeding it into the ginstand (Baker et al., 1994). Hand feeding gave
the best ginning efficiency as compared to the belt or the cyiinder
methods used in the Egyptian ginnery at present (Eweida, 1997). Thus,
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thus investigation was carried out to introduce a new ellicient ginstand
feeder with extracting capabilities.

The particular objectives of this study included investigation of the
relevant factors as follows:
1- The optimuin feed rate.
2- Optimum method for increasing the ginstand capacity.
3- Efficiency of cleaning and extracting the foreign matter embeded

in the seed cotton.
4- The optimum speed of the druins.
5- The effect of feeding performance on the ginning efliciency and
fiber and seed qualities.

killough et al. (1930} concluded that cleancrs, in pgeneral,
improved the grade of seed cotton and had no appreciable elfect on the
staple length of the lint or the time required for ginning; but in most cases
they slightly reduced the lint tumout. Garner and Baker (1977) reported
that cleaning improved the ginstand efficiency by presenting cotton to it
in small, uniforin units (Baker et al., 1995). Hossam EI-Din (1978) found
that the feeding rate of seed cotton to ginstand significantly affected the
ginning capacity, ginning time,lint grade, non-lint content, and lint color
(Rd %) for Ashimuni variety. The+highest value of fiber strength was
obtained with low levels of feeding rate.Youssef et al. (1978) found that
fast gin feeding rates decreased lint grade. Eweida (1997) found that
feeding (he ginstand with seed cotton by hand.exhibitcd the highest
ginstand capacily, and cracked seeds as compared to the belt or the
cylinder method. Also, he mentioned 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 ginstand
with seed cotton.

MATERIALS AND METHODS

An extractor-feeder was constructed at a private workshop in the
Sharkeia Gov.. The view of the extractor — feeder is shown in fig.(1). The
extractor — feeder had the following dimensions: effective length is 96
cm, width is 81 cm. and height is 104.5 cm.

A slide surface protractor was fabricated o measure the least angle
ol seed cotton sliding. Four cotton varieties, namely: Giza 70, Giza 76,
Giza 80 and Giza 80 were involved in the study. For each colton variety,
a bulk sample of 0.25 kg of seed collon with [0 replications was used (o
determine its slide angle. For measuring the angle of repose (internal
friction) seed cotton was made to fill two nngs (20.cm dia. X 5 ¢m
thick.). The lower one was fixed to the inclined surface, while the upper
was allowed to (opple sliding when inclination is increased gradually.

The reciprocating knife ginstand of McCarthy, 40 inch roller-gin

was used.
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e S - 1-Seed cotton Inlet.

3 : 2-Hopper. . -
‘3-Feed roll-driver,
4-Spiked cleaning cylinder.
3-Concave screen.
6-Feeder opron assembly.
7-Feeder discharge-cylinder,
8-Screw-conveyor trough
- 9-Screw-conveyor.
10-Boor hinge bolt.

 Fig(1): Cross-section of designed feeder.




" The seed cotton of seven varicties was used in the current study, -
namely: Giza 80, 83, 85, 86, 88, 89, and 90. All the secd coiton bulk
samples were obtained from Cotton Research Institute (CRI), Agriculture
Research Center (ARC), Ministry of Agric..

Lo " Five extractor feeder speeds (0.6, 0.7, 0.8, 0.9, and 1.0 ipm, 6 cmt
~ dia., 0.00188, 0.0022, 0.00251, 0.00283, and 0.00314 my/s) were tested.
_Also a control treatment (hand feeding) was done.
: The ginning processes were carried out in the Cotton Ginning -
Research Division (CGRD), CRI, ARC. A bulk sample for eachseed-
colton variety was taken at random and elaborately mixed. For each
‘treatment. Three replications each of 5 kg of seed cotton were fed to the
ginstand during ginning, the ginning time of each samplc was measurcd
by a stop waich and the ginned lint was weighed. A represcntative sample
of lint was taken at random from each ginned lint to test for the ginning
~ efficiency, lint grade and fiber properties at the Cotton Technology
Research Division (CTRD), CRI, ARC. All fiber properties were carried
out under standard atmospheric conditions of (65.% + 2) relative
“humidity and  (70° F +2, 21.1°C +1) temperature degree. -

. The characteristics of ginning efliciency i. e. ginstand capacity,
ginning outtum and ginning time were detennined. and caiculated
according to the following equations as proposed by Chapman and
Stedronsky (1959)..

fint mass (kg)
| — Ginstand capacity (kg/h) = ~ X 60
: * ginning time (inin)
B - ‘ lintmass(kg) : R
. 2 - Ginning outtumn = — X100 (%)
. seed-cotton mass ( kg )
o ' . ginning time (min)
3- Gmnmg time (li/Metric kentar) = — X 2.625
' seed-cotton mass (kg)

_ where: Metric kentar = 157.5 kg,
_ The lint grades were determined by quallﬁed lint classers. Flber-
length parameters were measured by the digital * fibrograph * and ihe
“uniformity ratio and the floating fiber .index were calculated Trom the
values obtained according to lhe followmg fonnula proposed by Prakash
- (1962): '
50 % span length
- Uniformi:y Ratio = X 100
' ' 2 5 % span length. '
- 2.5 % (in.)
- Floating Fiber Index = [ ( — y-1]X 100
' : 2 (50 % (in.) - 0.075) '
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A Q-basic program was designed for calculating U.R. % and F.F.l %
and print the value of 50%, 2.5 %, U.R % and F.F.1 {50 %) in a table.

A sample of 100 seeds, taken at random for each treatment, was
examineéd and repeated six times in order to get the average of cracked
seed for each treatinent. o _

The differences between means were tested according to Duncan’s
new multiple range test (Duncan 1955). Q- basic programs were designed
for statistical analysis.

Multiple linear-regression analyses were preformed to develop
- individual relationships between ginstand capacity and feeder speed for
each sample, ginstand capacity, 2. 5% fiber span leng,th, L,radc index, and

ginning outtumn. :
RESULT§ AND DISQUSSION

Qm_m_nd_can_am '
~The results of the gmstand capacity showed that feedmg, the

ginstand with seed cotton at 0.7 rpm (0.0022 m/s) exhibited the highest
ginstand-capacity--However, as the feeder speed increased over {0.7rpm)
the ginstand capacity gradually decreased as a result of shockage, and as
the feeder speed decreased under this speed (0.7rpm) the ginstand
* capacity gradually decreased as a result of decreasing in fceding rate,
This result was true for all cotton varieties. Thus, the highest values of
ginstand capacity ranged from 38.2 to 60.4 kp/h for the different cotton
varieties, the least being for Giza 80, all values were at feeder speed of
0.0022 nvs. The range was from 352 to 432 kg/h for hand feeding.
However, using the feeder gave an increase in rate of about 35 % over
hand feeding (fig. 2).
Ginning time: '

The rzsults of the ginning time showed that feeding the ginstand
with seed cotton at 0.7 rpm (0.0022 m/s) exhibited the lowest ginning
time. However, as the feeder speed increased over or decreased under this
speed, the ginning time gradvally increased. The highest values were
obtained when the seed cottons were hand fed (fig. 3).

Grade index and non-lint content;

The results of grade. index showed no signilicant diflerences
between the different speeds of the extractor feeder and hand feeding
(control treatment), except in cases of feeding Giza 80 and Giza 90 seed
cottons by hand, where the grade index decreased (fig.4-A). The results
of non-lint coutent given showed no significant differcnces between the
extractor feeder speeds and hand feeding except in cases of leeding Giza
80 and Giza 90 seed cottons by hand where the non-lint -content
mcreased (fig.4-B).
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Fiber brightness:
The results of fiber brightness (Rd %) did not show any significant

differences due to the effect of the speed of the extraclor feeder, éxcepl -
the increases in fiber brightness of Giza 80 and Giza 90 varieties due to
getting rid of a considerable propertion of foreign mattci mixed with
fibers. That led to decreased non-lint content and improvin;, the grade and
the fiber bnghtness While foreign matter remaining mixed with the seed
colton, as in case of hand feeding, resulted in decreasing the fi ber
brightness (fig.4-C).

Ginning outturn, percentage of cracked sccd, fiber yellowness, fength

mrameters. strength, micronaire reading and fiber clongation:

~ The results of ginning oulturn, percentage of cracked seed, fiber
yellowness, fiber-length parameters (2.5% and 50% fiber span lengths,
fiber uniformity ratio, and floating fiber index), fiber strength (determined
by stelometer and pressley apparatusss). micronaire reading and fiber
elongation as affected with feeding the ginstand with the seed cottons of
seven-varicttes~bythre extractor feeder at different speeds did not show
. any significani differences due to different speeds of the extractor feeder.
Slide angle of seed cotton:

Table (1) shows slide angles of seed cotfon. It is clear that the slide
angle ranged from 40 to 48 degree. Giza 76 variety was the greatest as
compared to other varieties involved in the study. The results show that
the inclined collection plates must have angles greater than 48° in order to
assure sliding of all varieties of seed cotton. The statistical analysis shows
that deviations from the mean are highest in Giza 76. The Towest slide-
angle was obtained by Giza 70 variety (the highest in fineness and the
lowest in foreign matter). The results indicated that as the linencss of
* seed cotton increased, the slide angle decreased, while as the foreign
matter increased, the slide angle increased. Fig. (5) shows the frequency
curve, and fig. (6) shows the cumulative frequency.

Relationship between ginstand _capacity; 2. 5% fiber span leng_t_l_l,

grade index, and ginning gutturn:
The ginstand capacity of each variety was found to be a Iuncuon of lhe

feeder speed (fig.7). The results indicated that: -
. 1- There ate differences between the varieties under study on the gln-
stand capacity due to the variations in staple length, Lmnmg
~ outturn, and grade. '
2-Giza 80 gave the highest ynsland capacity because it has hlgh
ginning outturn; grade, and lowest in staple length.
The ginstand capacity for all varieties at 0.7 rpm (0.0022 nv/s) feeder
speed was found to be a function of the 2.5% fiber span length, grade,
and ginning outtum (figs.8-9-10). :
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Fig.(6). The cumulative fréquency.

Table 1: Slide angle of seed cotton varieties used in the present work.

- . Slide angle.degree 1
Variety Range Averangg §§ CV.
Giza70 | 41-47 ] 435 1.957 4.498
Giza76 | 4348 45.6 2.118 4.644
Giza 86 41-47 45.1 2.726 6.044
Giza 80 | 40-48 44 .4 1.646 3.707
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The scalter diagrams in Figs. (8-9-10) illustrated that.as the 2.5%
fiber span length increases, the ginstand capacity decrcases. The latter
factor tended to decrease less rapidly than increase in 2.5% liber span
length. When the grade index increased, the ginstand capacity increased.

"When the ginning outtumn increaséd the ginstand capacily increased, Lo

reach to its highest value at 40% ginning outturn. That is due to increase

in the ability of roll in ginstand to catch locks of seed cotton. Aller that,

the ginstand capacity decreased due to the increasing in gitning time as a

result of increasing the ginning outturn. The following equation

_adequately describes the relationship between ginstand capacity (P in

kg/h), 2.5% fiber span length (x; -in mm), grade index (x;), and gmmng

outturn (x; %):
P--949165x,'“-04x,-09x, + 724 x5 13447
- CONCLUSIONS : _

A new design extrator-feeder mechanism ‘was dcveloped for -
efficient ginstand. A slide swivel prototype was cosstructed to measure
the angle between the horizontal base and the sliding surface of the seed
cotton. Q-basic program was designed for calcuiating uniformity ratio

(U.R. %) and floating fiber index (F.F.I1 %) and print values of 50 %

and 2.5 % fiber span length, U.R. %, F.F.I (50 %). Statistical analysis,

and multiple linear regression were preformed to develop individual

relationships between ginstand capacity and feeder speed for all seed

colton varieties involved in this study, and ginstand capacity, and other -
factors.

The resuits obtained lead to the following conclusions:

I-Fixing the speed of the new designed extractor. feeder at 0.7 rpm
(0.0022 m/s) exhibited the best favorable results whatever was the
colton variety.

2- Usmg the extractor feeder at 0.7 rpm exhibited the lowesl values ol'
ginning time and non-lint content ‘and lhe highest values of lint grade

- and fiber brightness. .

3-The highest values of ginstand capacity ranged from 38.2 to 60.4 kg/h .

" for the different cotton varietics, the least being for Giza 89, all values
were at feeder speed of 0.0022 nv/s. The range was from 35.2 to 43. 2 )
kg/h for hand feeding.

4-The inclined collection plates must have angles f,realer than 48° in order
Lo be sure that all varieties of seed cotton can slide over them. .

S-The ginstand capacity (P in kg/h) for all varieties involved in this study

" 0.7 rpm (0.002 nvs) feeder speed is a function of the 2.5% fiber -
span len;,th (x; in mm), grade index (xz), and ginning outtum (x; %). -
The following equation adequately ¢ describes this relationship:

l’---94916§x.'“-04x; 0.9 x; +724x;- 1344.7°
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6-The--n¢w extractor.feeder had-no- effect on the ginning outtum, fiber
length ‘parameters, . »elqngation cracked seeds, fiber yellowness,
_strength, and micronaire reading.
Thus, it could be concluded that using the new designed exlr'u,tor
feeder with the reciprocating knife ginstand of the Ligyptian ginneriés
could give the best favourable: characleristics at speed of 0.7 rpin (0.0022
m/s). .
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