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Mechanical Loading of Traditional cane Delivery Systems
Hassan A. Abdel-Mawla

Abstract

Canc arca planted for each mill organized into regions according to the
geographical distribution in respect to the mill location. Each region is divided
into plots bounded by irrigation channel, drainage channel, and rod systems
expanded in the agricultural area. Cane plots may be ten fedans or more owned
by several farmers. Because of small-holdings and variable management of
each holding. cane planted in the same plot may not be of same Raton. Cane
delivery schedules and consequently harvesting dates mainly depend on the
Raton and date of last season harvesting. Therefore, fields to be harvested at
the samie datc may not be at same cane plots and loader operation may have {o
he managed according to several variables.

Mechanical loading management was 1o specify wagons considered for
mechanical loading during the day, specify the location of each wagen (store),
determine the possibility to combine more than one wagon at the same store
and number of wagons/store.  Loader efficiency, loading duration percent of
main vehicle/s load/s directly transporied from the field were studicd and

_analvzed for possible variables under which mechanical loading is
accomplished and optimum values were determined. The results show that
optimum pumber of wagon combined in the same store is 3 wagons at which

Hoader elficieney ¢4, was about 70% and ficld to store transport rate (7-57)
was about 1.5 fan/h. Percent of total 1oads of all wagons {hat transported from
ficlds while loading {tolal ©;%) may be maximized (35%) by combining 3
wagons at cach store. Maximizing total 4% reduce quantities of canc delayed
more 24 h and therefore reduce chances for deterioration. In case of railway
wagons the vatue of (Q; %6} was 68%, 60%, 53% and 48% at field to store
distances of 2, 3, 4. and 5 km [or the loader working full operation day. The
farmers may have chances for short time and consequently less (), %) when
the operation hours of the loader is less because of limited number of wagons
loaded in the station.

Introduction

Approximately quarter milfion Fedans of cane planted for sugar
mdustry produce about 10 million tons of cane have 1o be delivered Lo cane
mills within operation season {about four months). Delivery process activities
performed according to schedules determine the date of harvesting and the
main vehicle for cane transport to mill. Farmers have to load cane on the
infield vehicles that transport cane to stores at the travel lines of the main
vehicles provided by sugar mill. Cape has to be loaded again 1o the main
vehicles, therefore 20 miflions tons of cane required to be loaded on both of
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the inficld vehicles and on the main vehicles. Type of infield equipment and
field conditions may determine the possibility and efficiency of cane
mechanical loading in fields. Therefore mechanical loading of cane is mainly
applied in stores to load cane on the main transport vehicles.

Main system established for cane to mill delivery is the decauvelle
slide lines and wagons. Other additional systems that transport limited cane
quantities are railway wagons that transport cane production of fields near to
the main railvay line and ships that transport cane cross Nile. Such transport
systems perform single trip per day and considered the traditional cane to mill
delivery systems. These wagons act as storage bins in the mill yaid to secure
24 hours of mill operation. ,

Grab loaders may be used to load cane on either decanvelle wagons or
on rail way wagons. Cane mechanization companies in Aswan, Qena and
Minia in addition to machinery service stations and cooperatives have been
custom operate grab loaders for cane loading. Operating the loader inside
ficlds meet several problems such as poor stability of the {oader while moving
across furrows, rapid wear of tires and low efficiency. Therefore the loaders
are only operated for cane loading fo the mai transport vehicles in the stores.

For mechanical loading ef decauvelle wagons, special regulations has
le be arranged 1o combine more than one wagon at the same store to facilitate
operating the loader al high or moderate efficiency. More number of wagons
combined at the same store create another problem represented in longer ficld
to store distance and therefore lower field to store transpori rate. On the other
hand, the 1moic the number of wagons in the siore the longer the duration of
loading and the greater the chance of transporting cane from the field for direct
toading. -

-Cane tyanspor! stations are established at the main railway line where
cane transported from fields o be loaded on railway wagons. Number of
wagons ofien presented to the station to transport cane of several farmers at
the samc region. Actually nuwmber of wagons presented to be loaded in such
station {according to harvesting schedule) may allow the Joader for full day
operation

Mechanical loading of cane under the prevailing conditions affected by
many variables that may contradict each other. The current study conducted 10
analyze the elfeci operation conditions and variations on loader performance
and the percentage of main vehicle load may be transported from the ficld
while loading operation take place. The data was collected at 1998/99 and
99/2000 cane delivery seasons 10 evaluate mechanical loading of sugarcane
and 10 test the loader Tabricated by the Sugar and Istegrated Industry
Company. Thé activities was spensored by Sugar Crops Counsel where the
newly fabricated unit was tested at Kom Ombo and imported loaders belong to
Aswan Mcchanization Company were Operated at Armant, and Edfo.
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Review of literature

Whitney and Cochran (1976) reported that Louisiana conditions
require that supar cane be cut ¥4 to 1 day ahead of the loader, burned and then
transported 1 the mill. This type of harvesting system may be analyzed as two
independent systems, a harvester and a transport system. Recent inferest in the
chopper harvester has accentuated the need for a model which could be used
for sizing transport units and determining the appropriale number to be used.
The objective of this analysis was to develop a model which would predict the
dclivery rate of cane 1o the mill for a single loader transport system and
present it in graphical form to facilitate its use for field management.

Uichanco and Editderto {1976) stated that cane loading is an arduous
task which limits the productivity of manual harvesters. In the Philippines cane
cutters can cut and load only one ton a day. The wider use of mechanical
loaders in the sugar industry can be an intermediale step in improving
harvesting efficiency, cane transport and mill unloading can definitely stand
much improving. Trucks act as storage bins for 8 to 24 hours in many miils.
Industry has to do some long range planning exercises before f{urther
investments are made in this area. 1t should seriously consider the harvesling
system which will be employed in the next five o ten years as this wilt have a
bearing on the wransport and unloading systems.

Libunao (1978) reported that in the Philippins sugarcane is loaded
manually in trucks or carts for in-field transport. Cane loaders carry on their
shoulders about ten to twenty cane stalks, from the ground to the trucks,
thraugh a fadder or ramp placed on any side of the truck. Manual loading
compliments sugarcane cleaning in the field which is also done manually. The
variability of factors such as loadcer's rale sugarcane size, field conditions, time
fo load a truck and the volume of load are assumed to be constant. Other
transport variables such as  travel time from the field to the transloading
station in the plantation, and to the mill, for a particular truck and state (i.e.
loaded or emply) is a random variable. However, for simplicity of the model,
average values were used. These activities depend onr human factors,
conditions and traffic. The model developed gives various items of
information that can be used for decision-making.

Kepner et. al. (1980) stated that where as four-wheel wagons are
gencratly preferred for field operations in the United States, (wo-wheel units
are rather popular in England and some of the other European counlries,
particularly for general-purpose use on small farms. Two-wheel trailers are
compact and more easily maneuvered than four-wheel units, and the loads can
be distributed so as to add considerable weight to the traclor wheels for
increased traction needed under muddy, hilly or other adverse conditions.

Blackbum. (1984) described the Bell self-loading trailer drawn by a
wheeled tractor, designed and developed in South Africa. The trailer has a
tow platform carricd on two wheels at the rear of which is a Joading ramp,
fitted with skids which can be moved into an upright position when not in use.
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A winch, driven by the power-take-off shaft of the tractor, is mounted either
on the tractor itsell or on the front end of the trailer platform. Cane is cut
manually and formed into heaps or bundles. When loading takes place the
trailer is maneuver into position and its skids are dropped. A wire or chain
attached 1o the winch is then passed around the bundle and draws it up the
ramp into traticr Bell (railers are also used, with local modifications. in
Trinidad and. since 1968, in the Philippincs. '

Yang & Wang (1993) cvaluated the performance of mechanical
loading of sugarcane and compared with the traditional manual foading on fat
and slope lands under two different yielding conditions. On fiat land with cane
yicld above 70 T/ha, manual cuuling efficiency was 0.43 T/man/hr for cane
loaded manually and was 0.5 T/man/ir for mechanically loaded cane in which
the trash was scparated from cane pile. The manual loading efficiency was
054 T/manthe in comparison with 239 T/hr in mechanical toading. The trash
cantent was about the same at 3% level in cane loaded by two methods. The
payload per trunk was 20% higher in manual stacking. On slope land with low
yicld, both cutting and loading efficiencies of two systens reduced drastically.
Resulls of cconomic analyvsis indicate that mechanical leading could save 35%
of harvesting cost per don cane and the system could replace 45% manpower
required. Acquisition of several units of grab loader for further evaluation is
recommended before the industry adopts the mechanical loading method.

Saif El-Yazal and Abdel-Mawla (1994) compared the cost of
mechanical and iraditional loading and transporting of sugar cane. The
performance of the two mechanical systems was tested. The first was a 5 ton
capacity scif-loading trailer equipped with a loading boom and the second was
the grab loader which loads the crop on a locally made trailers. The data show
that traditional system using one camel ‘and the tequired labors can toad and
transport 0.9 ton/h at a cost of 44£E10n. The self-loading trailer transports 6.4
tons/h cost 4.3LEAon. The locally made trailer transports 5.3 tons/hr from a
field 0.5 km from the store location, when loaded by the grab type loader. The
cost of loading the trailer in the field by the grab loader was around 1.8£L/1on
for the loading operation only.

Mias el al {1994) evaluate wvehicles used for road transportation of
sugarcane and discussed the conditions and parameters affecting wansport
opcertion and compared the performance Tor efficient combinations. Transport
" planning and organization in the sugar industry must be based on the progress
Mready made. so as to reach a degree of perfection that goaranices rapid and
seeure movement of the harvested cane at low cost.

tlanson et all (1998) stated that long delays between harvesting and
milling of sugarcane leads to deterjoration. The author developed a simulation
maodel as an appropriate means of analysis conducted on an initial harvesting
and transport model of a particular mill and the area supplying. And it was
conducted that it was necessary to integrate this modele with a millyard model
include limitations in transport avaitability, and model individual farms. This
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investigations led to greater clarity regarding to various process in the

sugarcane harvesting and delivery systems. A survey of farms that supply the

mill has ta be conducted and the verified model has to be experimented with to

determine methods of reducing delay.

Eggleston et all (1999) Explained that an industerial increase of their
level of mechanization, lower cane quality is often observed with an increase
in trash, however overall efficiency is normally improved and costs reduced.
The authors conducted intensive studies on the problems of delerioration due
to cane delay. The authors highlighted the problems caused by deterioration
different processing slages and recommended to accelerate transport process to
reduce dehivery delay.

Abdel Mawla (2000) summarized that the duration from the time of
cane harvesting to the time of unloading inside the mill may become critical.
I has been recommended to deliver cane to the mill in short time because
more delay in cane delivery may mean more josses in sugar production.
Evaluation of cane delivery duration requires large amount of data concerning
scheduling, equipment, labor activities and operation conditions of harvesting,
loading and transporting. '

Materials and methods

Cane mechanization companies 1nfroduced and have been costume
operate a grab loader type for mechanical cane loading. The loader trade name
"Bel machine” which have been fabricated for cane loading in South Africa
nroved high efficiency for more than two decades of operation in Aswan
mechanization company. To maintain continuous operation, the loader may be
presented to a large temporary store where the cane of several dealers is ready
to be loaded. Variable regulations have been arranged depending on the type
of vehicles (decauvelle wagons or railway wagons) and other conditions.
Mechanical luading of decauvelle wagons:

For mechanical loading of decauvelle wagons, loader operation is often
organized as the folfowing: -

1- Farmers may plan for loader operation by fixing Raton and harvesting date
of a complete cane plot. Since decauvelle slide line pass opposite to the
felds of the cane plot, wagons and temporary stores will be near to each
other (maximum 100Q m). The loader operator loads the wagons one by one
and may have to move up to 100m from wagon/siore to another. Such
arrangement may be difficult to be achieved unless a strong agricultural
cooperative plane for fixing cane age and Raton in cerfain plot.

2- A sel of decauvelle wagons may be presented in one store to facilitate
reasonable efficiency of loader operation. Number of decauvelles may
depend on the distance between fields and number of wagons assigned for
each farmer.  Number of combined vehicles may be up to § wagons at the
same sfores. The loader operator load the set of wagons at the same time
and some farmers may have a chance to transport part of decauvelle Joad
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while loader operation depending upon the number of wagons in the store
and the rank of the store.

L g0ding raifvay wagon:

In case of the railway wagons, large stations are established where
more than 10 wagons may be loaded at the same time. One or more of these
wagons may be assigned 1o transport the cane of a farmer. The loader operalor
start loading the cane of each dealer on the wagons assigned. At the same lime
farmers continue transport cane from ficlds 1o complete their wagon/s load.
Regulations for mechanical foading of single trip systems:

1- Tiach {armer transport the cane fmm the field to be unloaded opposite to the
wagon/s assigned.

2- Fiedd 1o store transport vebicles to be used while mech'imml loading are
trailers pulled by 60 hp tractors {using camels or carts may not be
cifcctive).

3- Loader operator Joad all decauvelle wagons in a store then move 10 the
next.

4- Enough space should be left between wagons waiting for Joading in the
store 10 facilitate wider space for cane and comfortable maneuver for the
loader opposite 1o each wagon,

5- A quantity of cane enough for at least two operational hours should be

ready in the store before the loader start operation.

‘The toader operator may load several wagons (i.e. wagons assigned to
several farmers) at the same time considering that to load the cane of each
farmer in1he wagons assigned.

7- Each farmer should determine the quantity of cane could be transporied
during feading and transport the rest of the wagons load at the former
day/s.

8- Averape full operational day of the loader is 8 h,

Criferia were determined for mechapical loading:

1- Loader rate!

Loader rate affected by the grab capacity, cycle time and operalion
ctﬁucncy Loader rate of Iuadmg vehicles simultaneously in the same store is

given hy:

p

o
T

60 xL,,, x G,

L, =
* L{.., x 1000

O
Where:
Lp= Loader rate (ton/h).
Gc= Average capacity of loader grab (kg)
1.1= Loader eycle time (min).
L= 1oader efficiency of mnhnuous operation at the same store (%)
2- ﬂjwrmum cfficiency:
Loader cfﬁmemy Lri consider the losses time occur while {oading
vuludus stmultapcousty in ke same store (Lg; = losses time /tolal operation
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time of the store). The value of Lp; represents the efficiency of continuous

- operation, which was constant for store foading. Loader translonmation
efficiency Le; oﬁly considers time losses while the loader move among stores
(Lg>= time losses for Ioader transformation among storesftotal operation time
of the day). The value of Lg; is variable according o store to store distance
and number of sfores among which the loader move during the operational
duy. Total cfficicney of loader Ly may be compuied as the following:

Lialpr* L2 (2)
3- Loading duration:
Loading duration of vehicles waiting for mechanical loading at any
store depend on the rank of the store and loader transformation efficiency as
follow:

Vy x ¥y xLgy xS,

Ly = I3
R

3

Where:
Lpy; = Duration from the loader start operation ill complete loading
vehicles at certain store (h).

"3 = Siore lo mill vehicle load.

Fa = Number of wagons to be loaded at the same store.

Lp= Loader operation efficiency as a ratio of time jfosses for
transformation among stores to the total operation time during the
day. )

Sz = Store rank

Compensating Lg from equation 1 and Lg from equation 2 to equation 3. The
following formula may be used to compute Lpy at any store:

L. = 1000 x Ly (V,, xVoy )xS,
n 60 x G, xL,

(4)

Where

Lz = Total efficiency of {oader operation.

4- Canc transported from the field while loading:

Quantities of cane transported from fields to stores depend on field to
store transport yate and JS7, ratio of the number of FST vehicles (Vx ) 1o the
number of SAf7 vehicles (13 and Joading duration Lpy. The part of a vehicle
{oad transported while loading may be computed as {ollow:

FST % (L pyy=2)
14

0,% =

Y2231 00 (®)
_ b1l Vaw '

Principle variables and regulations arranged for mechanical loading of
traditional delivery systems presented in Table 1.
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Table (1) present the basic data of actual conditions of mechanical loading:

hem

{ (el Qyctem

[Cailway sy

|

“( I'..),\:);;:.\'If”‘f.’
Number of stores
FST vehicles

upto S
depend on (Van)/siore
tractor-trailer

up to i
Loy =avg. 8 hiday

FSTonw=Lon -2
Va1V sy
Loader ap. hours (Lo

C Puration of FST for
samie day loading

upto 172
Loy =avg. 8 hiday
FSTon= Lon -2

Results and discussion

Some diffcrences were experienced while iechanical loading of
decouvelle wagons than that of railway wapons. Loader cycle time in case of
a decauvelle was 1.2 min, efficiency of continuous operation 82% and loading
rate 14 ton/h compared 10 1 min, 85% and 18 ton/h respectively for the railway
wagon. The average grab load was 350 kg either for loading decauvelle or
railway wagcns. Mechanical loading management and loader performance
was dilferent according 1o the transport sysiem.

Mechanical loading of decauvelle wagons:

Loading decavvelic wagons require manipulation of several variables
1o optimize loader efficiency as well as other contradicted variables.
Mechanical loading management was to specify wagons considered for
mechanical loading during the day, specify the location of each wagon (store),
delerimine the possibility to combine more than one wagon at the same store
and number of wagons/store. Figure (1 a) show that store to store distances
were 200, 400, 600 and 1000 m when combining 2, 3, 4 and 5 decauvellie
wagons al cach store which explain that the more the number of wagons
combined at the samc slore the longer the store to store distance.
Corresponding field to store distances were 400, 600, 1200 and 2000 m. The
Figure explains that more wagons combined in the store means multiply
duplicated field to store distances. Number of wagons combined in the each
store (7)) and fGield 1o store distance FSp are two variables contradicting each
other. More (Fy} mean higher total efficiency of the loader and more FSh
means lower ficld 1o store transport rate {FSpz) and therefore lower percentage
of cane transported from the ficld at the same day. Figure (3 b) show cach of
total loader efficiency (1,0 and (F85%) as related to number of wagons
combined in cach store. The Figure show that the two curves intersect al some
point close 3 in respect (o x axis on which the number of wagons is plotted.
The point of intersection may be corresponding to the optimum number of
wapons should be combined in the store at which optimum values of Lgand
ISk could be manipulated. At this particular point, field o store {ransport rate
is approximately 1.5 ton/h and total efficiency of the loader is approximately
70%.
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Total loader operation efficiency is a product of two multiplied

clliciencies. The first js the efficiency of continuous loader operation (1,)

computed as a percent of losses time occurred while loa(ung veucles
simultaneously at the same store to the total time of loading all wagons in the
stote. The second efficiency computed considering the time lost in loader
travelling amaong stores (1:5) as a pereent of total operation time in certain day.
Results show that limited variation may occur in L) due to variable loader
operators or variable store conditions. Performance of various operators at
different stores was determined and an average Lg; value was computed to be
82%. Therefore the variation of total loader efficiency Lg is due to the
variation of L. Figure (1 ¢) show the number of wagons loaded per day
{approximately 8 operation hours) and Lg; as affected wagon numbcer/store.
The more combined wagons in the store the higher Lg; and the more the
number of wagons loaded (average wagons load = 6.5 ton). Improving Lg by
combining more wagons at each store make it possible to loaded up to 16
wagons per day (8 operation hours). Loader transformation efficiency L
increased from 73 % at single wagon/store to approximately 90% when
combining 4 wagons/store or more which is the main reason in increasing the
number of wagon loaded/day.

Since the loader load all wagons in the store simultaneously therefore
the time of loading for each wagon is expanded to be equivalent to the time
required to load all wagons in the store. And. loading duration of a wagon
wailing for loading at any store depends upon the store rank in the process of
mechanical Joadhing. Fipure (2 a) show loading duration of decauvelle wagons
of single wagon/store or combined 2, 3, 4 and 5 wagons in each store. The
Figure show that in case of one wagon/store the loader may move through 13
stores 1o load 13 wagons. The loader travel among 7, 5, 4 and 3 stores in case
ol 2, 3, 4 and 5 wagons are combined in each store respectively. Therefore
loading duration depend upon the rank of the store where loading duration of
wagon/s in the last store is equivalent 16 the total operation time. The loader
operator may expand operation time more than 8 hours to complete loading ali
wagons in the last store. '

Figure (2 b) shows the percentage of wagon/s load transported from the
field ot the same day. The farmers may have a chance to transport cane from
ficlds to be loaded direelly by the loader to the main vehicle in the store. The
fickt o store ditect ansport chance is equivalent 1o the loading duration in
hours minus two hours multiplied by {ield to store transport rate. Therefore if
the average daily operation of the loader is 8 h, the maximum chance (at the
store ranked last) is 6 h. For single wagon/store, the percent of wagon/s load
directly transporied from the field (0;%) was zero at the {irst three stores and
increased from 6% at the store ranked 4 to 74% at the store ranked 13. The’
value of (% was also zero at the first store then increased 10 73% at the last
store (rank 7) and 69% at the Jast siore (rank 5) in case of 2 and three wagons
combined at stores vespectively.
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I'armers may have the chance to transport ;% approximately 1%,
23%. 45% and 62% at stores ranked 1, 2, 3 and 4 (last store) respeciively
mcase of 4 wagons/store. In case of 5 wagons/store, the, value of (/% was
5%. 26% and 56% of the total wagons load of the stores ranked 1, 2 and 3 (last
store) respectively,

The value of total ;% computed as general average of the percent of
cane direcily transporied from fields to the total load of all wagons (Joaded
during the operational day) was 31.6% for single wagon/store. Total ;% was
32.4%, 35%, 33% and 29.7% for arrangements of 2, 3. 4 and 5 wagons/store
respectively. - The resulls explain that total 0;% may be maximized by
combining 3 wagons at cach store. Maximizing total ;% reduce quantities of
cane delaved more 24 b and therefore reduce chances for deterioration.
Mechanical Joading of railway wagens:

Stations established for railway wagons are wide enough where large
number of wagons are presented and loaded either by labors or by loader.
Farmers transport cane [rom fields by tractor-trailers and 1o be unloaded
opposite o wagons. Enough space is left between wagons to facilitate wide
area for loader maneuver while loading. Railway cane loading stations
cstablished in certain regions and the loader suppose to work in the same
station {or full day or several days. Number of wagons to be loaded in any day
may be variable according to delivery schedule. In most cases one wagon is
assigned for each farmer where wagons are numbered by the mill
administtatton.  Since railway wagon capacity is large (average 12 ton) the
farmer has to transport a part of the wagons load at former day/s. Actually the
field to store distance in case of railway station may be as long as 5 km,
therefore the Tzrmer use tractor-irailer for cane field to store (a1 the station)
transport. The number of field to store vehicles (1,5} and store to mill vehicles
(172) mostly equal (V;x A= 1.

Loading duration is the time required to load all wagons in the station
simultaneously. Consequently there is an equal chance for each farmer to
transport a part of wagons load while loading, A quantity of cane enough for
loader operation for at least two hours should be ready in the store before the
loader start at the early morning. Therefore the time available for field to store
transport is (two howrs less than loading duration. Figure (3 a ) show that
loading duration lincarly related (o wagons number.  The number of wagons
wait for loading in the raitway station often enough for the loader work for full
day {8 operation hours). 1n some cases the number of railway wagons may be
tess beeause of schedule considerations or at the end of the season. '

The minimum number of wagons found in the loading station while
collecting the data was § wagons, which consumed about 5.3 h in case of
mechanical loading and less wagon number may be expected. In contrast the
loader operator may expand operation more than 8 hours to complete loading
all wagons in the station. if A number of 12 railway wagons should be in the
station, to maintain loader operation for full day {8 h). Thercfore the time
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available for direct transport of cane from field to store while loading (Lpy -2)
may ranged from less than 3.3 h to more than 6 h.

The percent of wagon/s load transported directly from the field (O %)
depend on loading duration Lpy and field to store transport rate FSTg (which is
variable according 1o field to store distance). Figure (3 b) show (Q; %) at
variable number of wagons in the station (8-12 wagon) and variable field to
store distances (2-5 km). The value of (Q; %) was 68%, 60%, 53% and 48%
at ficld to stoiv distances of 2, 3, 4, and 5§ km for the loader working full
operation day. The farmers may have chances for short time and consequently
less (Q; %) when the operation hours-of the loader is less because of limited
aumbcr of wagons loaded in the station.

Therelore eflicient management of cane area and delivery sysiem may
facilitate increasing mechanical loading productivity and control cane to mill
defay. Plamning 1o fix Ralon of cane planted in the same plot or same area
facilitate fixing delivery date of these areas where wagons available near to
each other for higher loader productivity and efficiency.

Conclusion
Loader efficiency, loading duration percent of main vehicle/s load/s
dircctly transported from the field were studied and analyzed for possible
variables under which mechanical Joading is accomplished and optimum
values were determined. The results of cane mechanical loading may be
eoncluded as follow:

1- For mechanical loading of decauvelle wagons, special regulations has to be
arranged to combine more than one wagon at the same store to facilitate
opcrating the foader at high or moderate efficiency. More number of
wagons combined at the same store create another problem represented in
tonger field to store distance and therefore lower field to store transport
ride, On the other hand, the more the number of wagons in the store the
longer the duration of loading and the greater the chance of transporting
canc from the field for direct loading. '

2-  Decauvelle mechanical loading management was to specify wagons

' considered for mechanical Joading during the day, specify the location of
each wagon (store), determine the possibility to combine more than one
wagon at the saine store and number of wagons/store.

3- Optimum number of wagon combined in the same store is 3 wagons at
which lozder efficiency (Lg) was about 70% and field to store transport
rate (FSTg) was about 1.5 ton/h.  Percent of total loads of all wagons that
transporied from ficlds whife foading (total ;%) may be maximized
(35%) by combining 3 wagons al each store. Maximizing lotal Q%
reduce quantities of cane delayed more 24 h and therefore reduce chances
for deterioration.
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4- In case of railway wagons the value of (0, %) was 68%, 60%, 33% and
48% at field to store distances of 2, 3, 4, and 5 kni for the loader working
full operation day. The farmers may have chances for short time and
consequently less (Q; %) when the operation hours of the loader is less
because of imited number of wagons loaded in the station.

5- Efficient management of cane area and delivery system may facilitate
increasing mechanical loading productivity and control cane to mill delay.
Planning to fix Raton of cane planted in the same plot or same area
facilitate fixing delivery date of these areas where transport wagons being
ncar to cach other for higher loader productivity and efficiency.
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