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ABSTRACT

Combined equipment for seed separation and for chopping of sunflower heads
was designed, locally manufactured, and evaluated. It performs many functional
processes namely: scrubbing sunflower heads for seed separation, seed releasing
and collecting, and chopping sunflower heads and other crop materials. The
performance of that equipment has been tested versus different design and operating
parameters. Performance evaluation of the fabricated equipment has been done in
terms of equipment productivity seed damage seed cleaning efficiency uniformity of
head chopping, and power unit required for accomplishing all processes. The results
of this study showed that using the designed equipment for cutting sunflower heads
can used with high performance productivity of 189.08 kg/h at 21.4% d.b moisture
content and at the cutting drum tip speed of 34.01 m/s when lengths of neck with
heads of 25 cm. Whereas, the higher distribution percentage was 89 for cutting width
distribution range of 2.5-4 cm at length of stalks with heads 10 cm when the moisture
content was 10.5% d.b at cutting drums speed of 28.78 m/s. At increasing cutting
drum tip speed from 15.69 m/s to 34.01 m/s at moisture content of 21.4% d.b and
length of neck with heads of 10 cm, the energy consumption increases with about
23%.

INTRODUCTION

Handling and recycling threshing residues is one of the most critical
problems, which face the Egyptian farmer especially after threshing sunflower
crop. Threshing residues of sunflower can be an excellent alternative feed for
cattle and sheep. Recently, chopping and incorporation of threshing residues
of sunflower into other forage being ensiled at the same time, such as corn,
small grains, or sorghum sorghum-Sudan, can most easily ensile damaged
sunflowers.

Although sunflower heads, after seed removal, are usually considered
an agricultural waste, they are a promising source of low-methoxyl pectin
(Wang et al.,, 1997).The sunflower head portions are one of the most
palatable crop residues. The dry matter of the head represents approximately
44 percent of the weight of seeds produced per acres. This percent figure can
be used to estimate the amount of consumable head material available on a
field, based on upon seed yield. In addition sunflower stalks are lower in
digestibility when compared to the sunflower head. Karaman et al. (2006)
showed that sunflower stalk could be grinded to 5-10 mm length to be used in
gypsum composites to improve thermal properties. Also, paper sheets could
be obtained from the sunflower stalks (Caparrds et al., 2008). Drackley et al.
(1985) showed that sunflower crop residue, a mixture of stalks and heads,
contained 65.4% dry matter, and dry matter was 6.1% crude protein, 66.9%
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neutral detergent fiber, 56.6% acid detergent fiber, 15.7% lignin, and 12.6%
total ash.

Many researchers reviewed that chopping is necessary as a pre-
treatment for incorporation into animal feed other forage and into the soil of
residual straw from harvesting (Crane, 1985; Abdel Makscud et al., 1994, and
El-lragi et a., 2002). On the other side, fodder preparation and other
manufacturing processing operations are frequently requiring chopping
(cutting) of agricultural materials. Cutting of plant components (agricultural
materials) is applied nearly continuously during harvesting, in the separation
and subsequent (Badr, 1997). The primary step in the operation of compost,
processing is the size reduction of the crop residual (Arif, 1999). Persson
(1987) indicated when stem nodes were solid and stronger than the
internodes so, there is a need to determine the forces and pressures require
to crush the stems especially around the nodes. Some researchers reviewed
the engineering factors affecting the chopping process. However, Koegel et
al. (1985) used small prototype cutter head consisting of two rotary knives
with an advantageous knife edges. Results indicated that the advantageous
edge configuration with (45° or 90°) has the potential for significantly reducing
the specific cutting energy of forages .However, with a less advantageous
edge configuration the specific energy requirement can be as high or higher
than conventional cutter heads for the same mean length of cut

Glibertson and Knight (1986) reviewed straw chopper performance
criteria and listed three important aspects of chopper performance as (1)
length reduction (2) straw damage (for more rapid decomposition in the soil),
(3) power consumption. Kepner et al. (1992) defined the length of cut as the
amount of advance of feed mechanism between the cutting successive
knives. They added that, cutting takes place due to a system of forces acting
on the material to cause it to fail in shear. This shear failure is almost
invariably accompanied by some deformation in bending and compression,
which increase the amount of the work required for cutting. A common way of
applying the cutting forces is by means of two opposite shearing elements,
which meet and pass each other with little or no clearance between them.
Either one or both of elements may be moving on linear with uniform velocity.
Arif (1999) developed and evaluated small agricultural residue-choppers. It
was found that the cost of composting peach branches was 55 L.E/t. Nasr
(2000) reported that the productivity of the chopper is proportional with drum
speed, moisture content and feeding speed. Tarek et al. (2001) developed a
sunflower straw chopper. Their results cleared that the productivity of the
developed machine was 0.95 ton/h at 2000 rpm rotor speed and the cutting
lengths of (1-9 cm) reached 95.23% from the total amount of cutting residue.
ince et al. (2005) determined for sunflower (Heliantus annus L.) stalk bending
stress, modulus of elasticity, shearing stress and specific shearing energy.
The results showed that the bending stress decreased as the moisture
content increased. The average bending stress value varied between 37.77
and 62.09 MPa. The modulus of elasticity in bending also decreased as the
moisture content and diameter of stalks increased. The average modulus of
elasticity varied between 1251.28 and 2210.89 MPa. Also, the shearing
stress and the specific shearing energy increased as the moisture content
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increased. The maximum shearing stress and specific shearing energy were
1.07 MPa and 10.08 MJ mm~2, respectively. Both the shearing stress and the
specific shearing energy were found to be higher in the lower region of the
stalk due to structural heterogeneity.

Chopping is an important process to increase use of field wastes
efficiently either as fodder, buried or fertilizes the soil. Harvesting by combine
without chopping makes a serious problem for soil preparation when dealing
with stalks that remain on the field. As a result, more power is required to get
red of stalks and corporate in the soil. Also, the field crop residues could be
used for making compost and improvement soil properties, animal feeding,
energy source (direct burning, biogas generation) and in the field of industrial
application. Therefore, straw chopping is necessary as a pre-treatment for
incorporation into the soil or in other different uses. Where, the successful
chopping reduces the length of straw avoiding long pieces of material fouling
on cultivation and swing implement. It also eases the mixing process with soil
and active biological breakdown of the straw through the soil or making
compost.

During the last decade, many kinds of chopping machines have been
introduced or manufactured In Egypt, which deal with residues. These
machines have different theories of operation, technical specification, quality
of product and productivity. The theory of operation for any type of chopping
machines depends on shearing or impact forces in cutting and chopping
process. The chopping machines using impact forces in cutting and chopping
consume more power than that using shearing force. Besides it has heavy
construction and high operation cost. From this point of view, the main
objective of this study is to develop and test the performance of locally
fabricated equipment for chopping sunflower heads directly after threshing
processes. A developed cutting unit could be attached to a developed
threshing unit to cut sunflower crop threshing residues. The developed cutting
unit applies the theory of shearing force to reduce energy requirements and
cutting cost/ ton. In addition, it gives the desired head cutting lengths for
different uses especially for incorporation into other forage being ensiled at
the same time.

MATERIALS AND METHODS

The aim of the present study is to develop and evaluate the
performance of locally fabricated equipment for threshing, and chopping the
threshing wastes of sunflower crop. Fig. (1) shows the functional process
diagram of the developed equipment. Meanwhile, Fig. (2) shows the main,
mechanisms that accomplished these functions.
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Fig. (1): The functional process diagram of the developed equipment.
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Fig. (2): The main mechanisms of the developed equipment.

The developed equipment, accomplished these functions as follows:
The movable belt (1) delivers the heads contained seeds plants across the
orifice to the threshing drum. As the drum rotates, the knives on the drum (2)
scrub sunflower heads. Hence the seed extraction is done by a combination
of impact and rubbing actions the scrubbing seed mass is displaced not only
in the plane of the drum rotation, but also in its knife axial direction. The
diaphragms are forced heads to transport to a central location on the drum.
The mass charge performs a series of cyclic operations. Then the fingers of
the separating unit (3) repeat impact and rubbing actions on the head
crushed mass. Consequently, most of the seeds pass through the concave
holes and fall down ward on the inclined plate. This mixture falls into the
inclined plate and moves towards the front of the screw conveyer (4). The
conveyer carries the seeds and delivers it to buckets unit (5). While, the
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heads and other threshing wastes are delivered to outlet inclined potion at the
end of the drum where the heads is released. The threshing wastes (heads)
discharge from the outlet inclined orifice is at a rate specified by the threshing
drum speeds which are tested.

Table (1) : Technical Specifications and operating parameters of the
developed Chopping machine

Item

Specifications

*Main Dimension

Method of feeding

- Overall length, cm 130
- Overall width, cm 70
Overall height, cm 110
Make Local - Egypt
*Transmission System

Driving pulley diameter cm 25
Driven pulley diameter cm 10
pulley subsidiary diameter cm 20
pulley of cutting drum diameter cm 10
pulley subsidiary diameter cm 30
Belt V-belt
Prime mover Belt

Manual or Discharging outlet of
threshing machine

*Knives

- Type 11 disk Knives
- Diameter , cm 25

- thickness , cm 0.5
*Feeding drum

Type Spike tooth
No of fingers of row 12

No of rows of drum 4
Dimension of finger (LXWXT) cm (9%3x1)

The operation theory of this cutting machine depends upon shearing
force through two rotating disk knives and feeding drum, where both sets of
knives participate in cutting process. The first cutting rotor knives (high speed
rotor) is responsible for cutting operation and the other cutting rotor (low
speed cutting rotor) is used as a counter-shear to provide the resistance
against the cutting force and to facilitate feeding operation as shown in Fig.
(3). During rotating cutting rotors, a cutting edge of disk knives penetrates
into the crop residue material, overcoming its strength and thereby cutting it.
Throughout this process, various deformations occur in the material,
depending on the form of the cutting edge and the kinematics of the cutting
process.

Methodology:

The present study was conducted during agricultural seasons of 2005
and 2006 to design, manufacture and evaluate the performance of locally
fabricated equipment. The experiments were carried out Nubaria Research
Station, Alexandria Governorate using, sunflower variety Gezal. The main
physical and mechanical properties of the investigated sunflower crop are
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listed in Table (1) and methods for determination these properties are
investigated in another work (Abdel-Mageed et al., 2008). It should be
denoted that the listed data represented a number of 100 crops which were
randomly chosen from different field zones.

Cutting disk Knives

Fig. (3): Cutting Unit. (Chopping machine)

Table (2): Some physical properties of sunflower.

Characteristics Average
Dimensions: a) Sunflower head:
- Diameter, mm 174+ 225
- Smaller thickness, mm 29.6+ 6.3
- Bigger thickness, mm 67.8+ 3.5
Dimensions :  b) Sunflower seed:
- Length, mm 115+05
- Width, mm 6.6 £ 0.6
- Thickness, mm 3.7+04
- Mass of sunflower head, g 246.9+ 89.4
+ Mass of sunflower seed g 0.12 + 0.01
- Number of sunflower seed/head. 1547469
- Volume of head, cm?® 777.8 +311.6
- Density of head, g/lcm? 0.323 £0.02
- Coefficient of friction 0.442 £0.02

The following parameters and treatments were varied during carried
out the performance tests: three levels of moisture contents, three levels of
feed stalk length and four levels of feeding belt speed. Each experimental
test was repeated three times. Depending on the threshing, and chopping
drum speeds, and the corresponding fed rate each test had its own time
duration. For each performance test, the data for determining the uniformity
of head chopping, the equipment productivity as a function of equipment
outlet capacity of chopped heads, machinery cost unit and power unit
required for chopped heads and stalks were determined.
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The required power (RP) for operating the developed machine was
determined using a slip ring torque transducer manufactured by El-Gwadi
(2005). The specific consumed energy (CE) or that refereed as power unit
(Pu) could be calculated as follows:

ce=pu=RP (1)

Py
Where:
CE=Pu = Specific consumed energy {Energy requirement }(kW.h/ton)
Py = Machine productivity {inlet crop mass per unit time} (ton/h)

RESULTS AND DISCUSSION

Table (3): shows effect of moisture content, cutting drum speed,
feeding drum speed and length of stalks with heads on the cutting width
distribution percentage for cutting sunflower straw. Three cutting width
distribution ranges were chosen (<2.5, 2.5-4 and >4 cm). The higher
distribution percentage was 89 for cutting width distribution range of 2.5-4 cm
at length of stalks with heads 10 cm when the moisture content was 10.5%
d.b at cutting drums speed of 28.78 m/s. Theoretical cutting width 4 cm .The
smallest distribution percentage was 2.7 for cutting width distribution range of
>4 cm at length of stalks with heads 10 cm when the moisture content was
10.5% d.b at cutting drums speed of 34.01 m/s. Meanwhile, the higher
distribution percentage was 85.1 for cutting width distribution range of 2.5-4
cm at length of stalks with heads 50 cm when the moisture content was
10.5% d.b at cutting drums speed of 34.01 m/s. Meanwhile, the smallest
distribution percentage was 3.1 for cutting width distribution range of >4 cm
at length of stalks with heads 50 cm when the moisture content was 10.5%
d.b at cutting drums speed of 28.78 m/s.

Table (3): Effect of moisture content, cutting drum speed, feeding drum

speed and length of stalks with heads on the cutting width
distribution percentage for cutting sunflower straw.
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Fig (4) illustrates the effect of cutting drum tip speed on machine
capacity at different moisture content and levels lengths of neck with heads. It
is obvious that increasing cutting drum tip speed results in increasing
machine capacity. This happed at any level of levels lengths of neck with
heads. Meanwhile, increasing moisture content resulted in increasing
machine capacity. At length of neck with heads of 25 cm, the machine
capacity was higher compared with other two length of neck with heads of 10
and 50 cm as illustrated in Fig. (4). This is due to the amount of coming
sunflower residues from threshing machine were higher in this case (length of
neck with heads of 25 cm). At length of neck with heads of 10 cm, the
machine capacity was higher compared with length of neck with heads of 50
cm. This is due to that during threshing there was consumed time with length
of neck with heads of 50 cm. At increasing cutting drum tip speed from 15.69
m/s to 34.01 m/s at moisture content of 21.4% d.b and length of neck with
heads of 10 cm, the machine capacity increased with about 34%. At
increasing cutting drum tip speed from 15.69 m/s to 34.01 m/s at moisture
content of 16.6% d.b and length of neck with heads of 10 cm, the machine
capacity increased with about 31%. At increasing cutting drum tip speed from
15.69 m/s to 34.01 m/s at moisture content of 10.5% d.b and length of neck
with heads of 10 cm, the machine capacity increased with about 28%.

At increasing cutting drum tip speed from 15.69 m/s to 34.01 m/s at
moisture content of 21.4% d.b and length of neck with heads of 50 cm, the
machine capacity increased with about 33%. At increasing cutting drum tip
speed from 15.69 m/s to 34.01 m/s at moisture content of 16.6% d.b and
length of neck with heads of 50 cm, the machine capacity increased with
about 38%. At increasing cutting drum tip speed from 15.69 m/s to 34.01 m/s
at moisture content of 10.5% d.b and length of neck with heads of 50 cm, the
machine capacity increased with about 31%.

The higher machine capacity was 189.08 kg/h at 21.4% d.b moisture
content and at the cutting drum tip speed of 32.5 m/s when lengths of neck
with heads of 25 cm. The smallest machine capacity was 117.95 kg/h at
10.5% d.b moisture content and at the cutting drum tip speed of 15.96 m/s
when lengths of neck with heads of 50 cm.

Fig (5) shows effect of cutting drum tip speed on energy consumption
at levels lengths of neck with heads and different moisture content.
Increasing moisture content resulted in increasing energy consumption with
increasing of cutting drum tip speed and at any level of lengths of neck with
heads. At increasing cutting drum tip speed from 15.69 m/s to 34.01 m/s at
moisture content of 21.4% d.b and length of neck with heads of 10 cm, the
energy consumption increased with about 23%. At increasing cutting drum tip
speed from 15.69 m/s to 34.01 m/s at moisture content of 16.6% d.b and
length of neck with heads of 10 cm, the energy consumption increased with
about 23%. At increasing cutting drum tip speed from 15.69 m/s to 34.01 m/s
at moisture content of 10.5% d.b and length of neck with heads of 10 cm, the
energy consumption increased with about 22%.
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At increasing cutting drum tip speed from 15.69 m/s to 34.01 m/s at
moisture content of 21.4% d.b, 16.6 % d.b and 10.5 % d.b and length of neck
with heads of 10 cm, the energy consumption increased with about 20%,20%
and 17%, respectively. Meanwhile, at increasing cutting drum tip speed from
15.69 m/s to 34.01 m/s at moisture content of 21.4% d.b, 16.6 % d.b and 10.5
% d.b and length of neck with heads of 50 cm, the energy consumption
increased with about 22%,20% and 22%, respectively. At length of neck with
heads of 50 cm had higher energy consumption compared with other two
lengths of neck with heads and this is because the length had lower machine
capacity. Meanwhile, the energy consumption at different moisture content
and at lengths of neck with heads of 10 and 25 cm was close due to no more
change in power requirements. As illustrated in Fig.(5)

CONCLUSIONS

The developed equipment, can be used with high performance
productivity of 189.08 kg/h at 21.4% d.b moisture content and at the cutting
drum tip speed of 34.5 m/s when lengths of neck with heads of 25 cm. At
increasing cutting drum tip speed from 15.69 m/s to 34.01 m/s at moisture
content of 16.6% d.b and length of neck with heads of 10 cm, the machine
capacity increased with about 31%. The higher distribution percentage was
89 % for cutting width distribution range of 2.5-4 cm at length of stalks with
heads 10 cm when the moisture content was 10.5% d.b at cutting drums
speed of 28.78 m/s. At length of neck with heads of 50 cm had higher energy
consumption compared with other two lengths of neck with heads and this is
because the length had lower machine capacity. Meanwhile, the energy
consumption at different moisture content and at lengths of neck with heads
of 10 and 25 cm was close due to no more change in power requirements.

REFERENCES

Abdel Maksoud, S.E; M. S. El-Shal and U.A. Khalil (1994): A Study on
developing the machine of cassava tubers preparation. Misr J. Agr.
Eng. 11(1): 89-102

Abdel-Mageed, H.N.; A.E. Abou EIl-Magd; A.A. Ahmed and M. M. KAMEES
(2008): Determination of engineering characteristics related to proper
mechanical threshing and head chopping of sunflower crop. Agric. Sci.
Mansoura Univ., (Under publishing).

Arif, E.M. (1999): Development and performance of a shredder machine for
composting. PhD Thesis Agric. Mech. Dept., Fac. of Agric., Ain Shams
Univ. : 45-79

Badr F. (1997): Development of simple choppo\ing system using the field
wastes in small farms. PhD Thesis, Zagazig Univ. P (5-20) and p (56-
76).

Caparrés, S., J. Ariza, F. Lépez, J.A. Nacimiento, G. Garrote and L. Jiménez
(2008): Hydrothermal treatment and ethanol pulping of sunflower
stalks. Bioresource Technology Volume 99, Issue 5, March 2008,
Pages 1368-1372

293


http://www.sciencedirect.com/science/journal/09608524
http://www.sciencedirect.com/science?_ob=PublicationURL&_tockey=%23TOC%235692%232008%23999009994%23677037%23FLA%23&_cdi=5692&_pubType=J&_auth=y&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=141bba811da8f8353af6e2eda43699fb

Abou El-Magd, A.E. et al.

Crane, J. N. (1985): Review of mechanics of cutting plant material by
Persson and Chancellor. Personal communication to S. Persson
1985".Authors affiliation: Sperry New Holland Res. Dev. Dept.

Drackley, J. K., A. K. Clark , T. Sahlu and D. J. Schingoethe (1985):
Evaluation of Sunflower Crop Residue in Rations for Growing Holstein
Heifers. J. Dairy Sci., 68:2390-2395.

El-lragi , M; and .S. Kl Khawaga (2002): Design and test performance of
cutting machine for some crop residues”. Symposium, role of Agric.
Eng. in the profit of Agric, Residue and pre-derivational Environment:
108-121.

Gilbertson, H. G. and A. C. Knight (1986): Straw chopping. The agricultural
engineer 41: 120-125.

ince,A. S. Ugurluay, E. Giizel and M.T. Ozcan (2005):Bending and Shearing
Characteristics of Sunflower Stalk Residue. Biosystems Engineering
Volume 92, Issue 2, October 2005, Pages 175-181

Karaman, S., S. Sahin, H. Gunal, I. Orung and S. Ersahin (2006): Use of
sunflower stalk and pumice in gypsum composites to improve thermal
properties. Journal of Applied Sciences 6(6):1322-1326

Kepner, R. A.; R. Bainer and E. L. Barger (1992): Principles of Machinery.
Forage chopping and Handling. 3. Ed.. The AVI Publ. Co. Inc. West
Port, Conn., U>S.A. 3:368-391

Koegel, K.G.; R.J. Stub and M.F. Finncr (1985): Performance characteristics
of an intermeshing disk cutter head of forage. Trans. of the ASAE,
28(4): 1052-1055.

Nasr, E. M. (2000): (Review article) Farm waste management and its impact
on the environment. Agric. Eng. Dept, Fac. of Agric., Cairo Univ.
Persson, S. (1987): Mechanics of Cutting Plant Material. St. Joseph, MI:

American Society of American Engineers.

Tarek, H. m.; S. Y. Younis; M. 1. Ghonimy and M. A. Baiomy (2001):
Development of sunflower straw chopper. Misr J. Ag. Eng., 18(4):173-
184.

Wang, J., D. P. Wiesenborn, J. G. Schwarz and K. C. Chang (1997):
Continuous, countercurrent extraction of pectin from sunflower heads.
Transactions of the ASAE VOL. 40(6):1649-1654.

294


http://www.sciencedirect.com/science/journal/15375110
http://www.sciencedirect.com/science?_ob=PublicationURL&_tockey=%23TOC%237168%232005%23999079997%23606411%23FLA%23&_cdi=7168&_pubType=J&_auth=y&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=c4975821765384b308bcf0bff88728df

J. Agric. Sci. Mansoura Univ., 33 (1), January, 2008

cuadd) e (il pa Glilia aulaiil aliall dilaa Bana £1d) LAl g o ghat

5 ¥ e ) o laa) Faaall e Al alda gl gl sl e
**oand (g glia 7 glaa

5 geaial) daala - o) 30 A0S — Ao 3 Audigh acd

raa = B — Ao N Siganll S ande ) )3l Atigl) &gay agaa **

JSLial e JaS el dbe (il jo Glilae (e 4y 58l 32N ) sl 138 oy
@EJQJQE‘FYBWJL%BU@LAJMJMW&SJ c_)m‘;ég'_vw\‘)g‘sﬁ
o) de (o culalig (e ALY S Jad (St Guadill dbe J geana Gl g al
£ s ga dnall il 5 anatiy Ay jemall Ainl) 3 Gl Jae il goall Qo alas jaeasS
Clolee S g ¢ )52l 5 A A (e Lgaaand s e Al Ga sl dhald Sllee e JS Gyl
L) gaall 61328 W Sagatl uadl) sbie (ol B 5SSy anlasd

G Lilae Canll & gin ga Barall aiall s anenal Al ) Chianad Caagl) 138 sl
A AU PTO (e 3280 J& a5 - a5 Gl jall Silalead st ) Giaa g (e < 55
03y shaall saad) HLad) @l el (e e gamas ) sand) ddand g aeadl A el o) 3aY) S
A s g pda ol ayaa s Al Jirds Cig ol ind ealil) dle () ekl dglee
G gl Adase de ) o (8 Canill & s e Baaall i LiA) ol Gy el a8 daiiadl)
g sanal) z HA Ll ¢ g o AV ool a5, Ay HaiSay) ddailaeg 4 )l il A 3))
Jraniall il & jyelal a8y A0V Joaill Call€s g 5 )l sas 5 bl @3S 5 aladll 4o 53
%Y ¢ g dualiyl sab) J) sl YE, 0 I Ve,q0 e Jadsall Ao sal ) of Ledle
ClS Aol ey o V0 Gl Bl Jgdas Gila ol %Y, 8 sy (s 5iae 2ic
Y, 00 de yudie Cila Gl %Y, E sk (5 sine die adaie eadi Sl (o aaS VA, A
il 33 ) a3 35 ASlgiunall A8l g ¢ o YO a il (Guaile ¢y J b e &fa
Gl o YO 5 Ve JIslaY) die 805 s 00 gad iy aiid) Jghall 83535 (o sk
O s Oy Gaadll sbe ol Jal aohii (e 5 ) shaall AV caiai g 4 jlite ASlgiuual) 28U
se ol 3aY shy ssinas &fp YE, ) aphiide juaie %AY,0 Lwan t Y0
Claganal aladinly mams, am Vv Bladl Gaaild) Jshall g Cala (ulad %) +,0 (el
se Jsmane e a1 dialad La jlial 5 Gl jal) clilaa) ol s () o) drane Clans
el

295



