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ABSTRACT

Bangladesh IS one of the lest developed countries llnd its
textile sector has been declared as "thrust sector" for
industrial development. Creation of necessary backward linkage
by establishing sophisticated spinning mill is the precondition
to achieve the economic goals through developing the Textile
Sector.

End down or end breakage is one of the major problems that

reduces production and increases labour cost of spinning mills.
End breakage is an unavoidable phenomena during spinning and
accordingly a number of manpower is engaged to eliminate end
breakage by piecing up the broken ends. The number of side(s)
to be allocated per tenter (labour) at any end breakage rate
has been introduced in spin plan (determination of optimal
number of machines and accessories in all sections of spinning

mi 11) •

Spin plan is an essential but laborious and time consuming
task. To overcome the constraints a computeri:;:ed method has
been developed for spin plan which requires least time to

provide almost all required features.

A table has been prepared under the title "Ring Production
Table (RPT)"' containing some essential techno-managerial

indexes and instantaneous vivid features of ring production
data and also shows among others (interalia) the optimal labour
norm against the ring frames, revenue generation per day etc.
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CHAPTER-I
INTRODUCTION

1.1 GENERAL INTRODUCTION

Industrial development plays an important role on the economic

development of developing countries like Bangladesh and Textile

Industry is considered as pr iroe mover of industrial

development. Bangladesh has a historical background of Textile
Industry and at present it is an important industrial sector as
60% of the export earnings comes from this sector. This has

been possible as the export oriented Ready Made Garments (RMG)
industry has made an spectacular growth over tne last few

years.

Clothe is one of the five basic needs of human beings. It is
also the symbol of civilization, the key item to flourish the
beauty of human beings and used as safe-guard during movement

in unfavourable weather.

•
The contribution of Texti Ie Sector to National export earnings
is shown in Table iI1.1. This table illustrates the importance
of textile sector in economic development of Bangladesh.

High quality fabrics are required for best quality garments,



TAllLE • 1. 1 CONTRIBUTION OF TEXTILE SECTOR TO NATIONAL
EXPORT EARNINGS OF BANGLADESH

(Figure in crore Taka)

EXPORT EARNING

SERIAL YEAR CONTRIBUTION

NO. TOTAL OF TEXTILES

TOTAL •
1 1978-79 928.22 0.16 0.02

2 1985-86 2431.40 390.22 16.05

3 1990-91 6056.09 3138.21 51. 02

4 1991-92 7590.85 4572.21 60.23

5 1992-93 9257.54 5726.60 61.86

•

Source ITET Grand Convention Bulletin, 1995, derived
from the Data Bank of TSMU(Textile Strategic
Management Unit), Ministry of Textiles,
Bangladesh .
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consequently high quality fabrics must be originated from high

quality yarns which are manufactured in spinning mill.

End breakage in spinning mills is an unavoidable occurrence

that deteriorates yarn quality and reduces production. No

spinning technology free from end breakage has yet been

developed in the world.

Broken ends are pieced up manually. The number of labours

required per machine depends on end breaks per hour and piecing

up capacity of labour. Conventionally, the number of labours

required per machine is determined by past experience which

sometimes found inaccurate. The number of machines required in

different sections (Blow Room, Carding, Drawing, Combing,

Simplex, Ring and Finishing), total production per shift, total

labour cost etc. are calculated manually which is much

laborious and time consuming. Recently, Computer Aided Data

Recording System, known as "Ring Data" has been developed to

monitor instantaneous information such as spindle speed, twist

per inch {TPIl, count, end breaks, total production and

efficiency of ring section. Though Ring Data is much effective

to monitor ring section, it requires considerable amount of

investment /lnd it does not provide any information regarding

optimal number or labours required per machine against present

end breakage rate and net loss recovered by piecing up of

broken ends of yarn in ring section.

3
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1.2 PRESENT SITUATION OF SPINNING MILLS IN
BANGLADESH

Textile goods of Bengal, especially the "muslin" of Dhaka

(Dacca) was world famous until the beginning of eighteenth

century. lndustrial revolution in Europe and the political

defeat of Benga! crashed the textile supremacy of Bengal within

half a decade. At present Ready Made Garments (RMG) industries
contribute 60% of total export earnings of Bangladesh. But the
real foreign exchange earnings from export of garments from

Bangladesh is only 20-30% of the total value of exports due to

the dependence on imported fabrics and accessories. The
requirement of fabrics for the export-oriented garments

industries is about 1800 million metres for which only 3%

locally produced fabrics sre used. Moreover Bangladesh needs
more than 1300 million metres of fabric for domestic use for

her 112 million people.

The rcady-made garments industries are now growing rapidly dua
to cheap labour and favourable situation created by quota
system. Under MFN (Most Favoured Nation), Bangladesh currently
enjoys benefits from such a quota system. With the emergence of
World Trade Organisation (WTO) the MFN that currently governs
textile and clothing trade and quota system will be phased out
by the year 2005. withdrawn of quota system would throw the
garments export from Bangladesh to open competition and reduce

4
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the CMT (Cutting, Making & Trimming) business of our RNG

industries. In that case, demand for locally produced quality

fabrics wi I 1 increase.

Considering the above facts, Textile Sector has been declared

as ~Thrust Sector" and it could be easily said in general that

textile is a potential industrial sector. But we have little

idea about the potentialities of different sub-sectors of

textiles and the development of different lIub-sectors

(Spinning, Weaving, Dying and Finishing) are not balanced.

The projected demand of fabrics vis-a-vis yarn for domestic

need and export through RNG by the terminal year 1994-95 of

FFYP (Fifth Five Year Plan) and onwards up to 1992-2000 is

shown in Table # 1.2.

The growth of spinning mills and RNG industries as shown in

Table' 1.3 indicates the importance of textile sector in

economic development of Bangladesh.

It would appear from the Table' 1.2 that the demand gaps of

yarn and fabrics during 1993-94 are 230.00 million kg and 1930

million metre respectively, which are expected to increase to

417.30 million kg and 3,710.00 million metres respectively by

1999-2000.

5



TABLE' 1.2 ODlAND PROJECTIOO OF FABRICS VIS-A-VIS YARN FOR l.OCAL
CONSlMPTHfi AND EXI'(lIIT AND ~ Gt.P OF YARN AND
FABRICS

lumd ta dedi •• IIl'Idie Ie ililct al i"llllenlilion 01rIO rIles in ,lms.
2. Prodl,tioolml ollll!and !Iblies deell.eddlrin~ IllHllra, l~lHllml die t~~illi~~,

~l !t~,1 ~f p~bllcml~r lills, lacl of 10lti~i capil!1!iune!. cla~ll of ,om 10011lid Iud !00Il, 111inlalf
ollD publicmI., Iii!! lar prilitillliOll.

FABRIC (NILLIOO ME:rRES)
v_ (MILLla< KG)

YEAA IXMESTIC "'" ""AI. PR<JOO DI>WID """, .. "n'" """""
""" ,CflOO CW' """ "" CW'

PR<JOO"ro",
1992-93 1320 1000 2320 860 [460 2>8 91.33 [66

1993-94 1380 1350 2730 soo 1930 30' 73.00 230

1994-95 1450 1820 3270 840 2430 363 113.7 '"
1995-96 1520 2000 3520 880 2640 , 391 113.7 m
1996--97 1600 2200 3800 930 2870 422 113.7 008

1997-98 1680 2420 4100 970 3130 "6 113.7 342

1998-99 1760 2060 4420 1020 3400 "[ 113.7 m

1999- 1850 2930 4780 1070 3710 m 113.7 m
2000

""" , L GIlIIIhlate a aOlIdewd 1111beemm •• d to lnmlle b, l1 Oldtut a 1I1!,!,ltdeNnEIhll bm

Source : ITlITGrand Convention Bulletin, 1995, dedved from the
Data Bank of TSMU(Textile Strategic ManagementUnit),
Ministry of Textiles, Bangladesh.
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TABT,E' 1.3 GROWTHOF SPINNING MILLS AND RNG INDUSTRIES IN
BANGLADESH

YEAR
". NAME OF
'0. SUBSECTOR 1947 1970 1972 1982 1992 1994

\. Spinning •.) '0. of units , 45 " " lU '"b) No. of
spindles(OOO) "" 750 m 1094 1883 2099

,. Ready Made - - - 74 1481 1706
Ganllen t s (RMG)

Source ITET Grand Convention Bulletin, 1995, derived
from the Data Bank of TSMU (Textile Strategic
Management Unit), Ministry of Textiles,
Bangladesh.
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The demand gaps of different textile products show that there
is a tremendous scope for creation of new capacity to attain
self-reliance in phases. Even to meet the present gap of yarn
lind fabrics, Bangladesh requires about 100 spinning mills each

with 25,000 spindles, 243 weaving mills each with 300 shuttles
or 120 shuttle less looms, Bnd 243 dyeing &: finishing units

each with processing capacity of 10 million meters per year.
The projected demand gaps show that the number of ml lis

required to be set up to meet the gaps of textile products by
1999-2000 will be 156 for yarn, 371 for grey fabrics and 371

for dyeing and finishing. Implementation of such a big number

of projects within such a short period will be difficult if

special efforts are not taken.

Since there exists huge demand of yarn against it's supply, the

import of yarn will always prevail over the market until and

unless the local production will be able to compete them in
•

terms of cost and quality. The known ways of minimizing the

cost are to reduce the wastage through rational utilization of

raw material and increase the labour productivity by improving

the services and performance of workers. II cost effective

labour norm in the ring frame can considerably reduce the

labour cost as well as product cost (yarn cost). Improper

breakage elimination or failure in piecing up of broken ends at

ring frame yields wastage, deteriorates quality of yarn and

reduces the productivity. lis such, it ultimately brings

8



financial loss to spinning mills, it is of great importance to

calculate the net loss recovery by end breakage elimination.

1.3 AIMS AND OBJECTIVES

On the basis of the discussions made above, the aims and

objectives of the present wot"k wet"e set up as follows:

1. Study of pt"ocess-technology in t"ing frame.

2. Study of causes of end bt"eakage in t"ing ft"ame and

its impact on pt"oduction.

3. Computet"ization of spin plan which includes

requirements of different machines in different

sections for a pat"ticulat" production target.

4. Preparation of "Ring Production Table (RPT)" to

determine some techno-managerial indexes and

inst.antaneous ring production featut"es (yarn

production rate, waste rate, pt"oduction pet" shift,

requit"ed number of labours per machine, total labour

cost, net loss recovered by piecing up of broken

ends etc.) without any computation work.

1.4 ORGANIZATION OF THESIS

This thesis has been organized within five chapters. The

importance of spinning mills, the present status of spinning

mi lis of Bangladesh and the objectives of this thesis have been

9



I

described in chll.pter-I. A brief description of ring spinning

technology has been highlighted in chapter-II under the title

"Study of Ring Spinning Technology". Conventional method of

spin plan and the computerized method of the same have been

described in chapter-III. The "Ring Production Table (RPT)" has

been prepared in chapter-IV. Chapter-V contains the concluding

remarles on this thesis and some recommendations for future

worles to increase production of ring section by reducing end

breakage rate and wastes.

10



,~, CHAPTER-II

STUDY OF RING SPINNING
TECHNOLOGY

2,1 INTRODUCTION

Spinning is the process or processes used in production of spun

yarns or filaments. This term may apply to drafting and

twisting of natura! or man made fibres, to the extrusion of

filaments by spider or silk worms or to the production of

filaments from glass, metals or fibre forming polymers.

Continuous research in numerous directions applying modern

,science and technology bas created a number of methods for

processing fibres (natural or man made) slld production of

yarns. Some of these methods are in primary stage of

commercialization, and some are suitable for special type of

yarn snd rest fewer methods are applied commercially world wide

for production of spun yarn in large scale. An attempt has been

taken to describe spinning method used world wide for large

scale production of spun yarn, the Ring Spinning Method.

ow



2.2 DESCRIPTION OF MACHINES .FOR RING
SPINNING

of staple yarn by ring method requiresl Product ion

different processing sect ions

spinning
equipped wi th different

machineries. Table II 2.1 shows the objectives of different

sections of a ring spinning mill and Figure' 2.la, 2.lb, 2.1e,

and 2.1d represent the flow chart for production of different

types of staple yarns. The related machineries are described in
the following sections.

2.2.1 BLOW ROOM

In blow room, mixed cottons are fed as input to get lap of some

desired qualities. A number of operations are occurred on

fibres in this section as described below:

Cotton is passed from bales onto apron. Apron moves cotton to

blending apron. Blending apron has sharp spikes that raise

cotton until part of it is knocked off by roll. Cotton falls on
conveyor belt and is carried to next process. Lint cotton falls
on apron and passes in between feeder rolls to beater cylinder.
The rapidly whirling beater blades take off small tufts of
cotton, knock out trash, and loosen up the mass. The two screen
rolls are made of screen materia!, and air is sucked out of
them by fan. This draws the cotton from beater, and condenses
it on the surface of the screen rolls from which it is taken

12
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Mixing of Raw Cotton1
RAW COTTON

Type-l, Type-2, .•.

Blow Room

Carding

Draw Frame
Breaker

Sliver

Sliver

Mixed Cotton

c
oaa

D:ra'W Frll.llIt!
FInIsher

Simple:>(

Ring

c
o
~
;

Lap Former

Comber

Drawing

Uniform
Sliver

Roving

Yarn

Lop

Sliver

Sliver

Ctlelll?t!WIndIng on Cone

Twisting

Cone Winding

Folded Yarn

Yarn on Cone

FIGURE # 2.la: FLOW CHART OF A RING SPINNING MILL

Reeling

BUDd 1 ing

Baling Press

flank

Bundle

Bail'

Packing
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COTTONYARN

Carded Combed

Blow Room Blow Room

I Carding I Carding

Drawing Pre-drawing
(1st Passage)

cap Former
Drawing

(2nd Passage)
IComber

Drawing-l

Simplex Drawing-ll

I Ring Frame Simple", I
Cone Winding Ring Frame

I Ree ling Cone Winding I
Bundling Reeling

I Bal ing Bundling I
Bal ing

•

FIGURE # 2.1b FLOW CHART FOR
PRODUCTION OF COTTON
YARN
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POLYESTER

Blow Room

Carding

I Drawing-I

Drawing-II

I
Drawing-III

Simplex

Ring Frame

I Cone Winding

Cone Packet

FIGURE # 2.1c FLOWCHART FOR PRODUCTION
OF POLYESTER YARN
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POLY-COTTON YARN

POLYESTER COTTO'

Blow Room Blow Room

Carding Carding

Drawing-I Pre-Drawing

Lap ormer

Comber

Drawing-I I

Drawing-III

SilDplex

Ring I

L Cone Winding

I
Cone Packet

FIGURE # 2.1d FI.OWCHART FOR PRODUCTION
OF POLY-COTTON YARN
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and passed on by the small rolls. Air suction through cotton

_\ takes out dirt and trash. Conveyor belt passes cotton to

another type of bell.ter. From beater, the cotton passes to a

conveyor and is carried to picker. Cotton in a loose mass

enters picker, which is a series of beaters and screen rolls.

At the final output of beater and screen system, cotton has

again been formed into a sheet or lap. At this point, the

"evener" operates to feed more or less cotton to make Isp

perfectly uniform as it is either wound up into a lap roll on

winding rolls and then taken to the carding process, or

conveyed as a lap by a chute feeder directly to the card.

2.2.2 CARDING

Carding (Figure' 2.2) is called the key or heart of spinning.

Here the fibres are opened mostly to a single hair state. The
•

short broken immature fibres, naps, remaining dust and trashes

after blowing process are removed here to the maximum extent.

Fibres are also straightened, paralleled, individualized and

blended to SOme extent here and take the shape of rope

(sliver). If these functions are not done, it will not be

possible to arrange the fibres in proper order during spinning

to produce a clean and regular yarn. The above functions are

only done in carding machine.

The scutcher lap rests on the driven lap roll and the sheet of

18
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1 - Lap Ta.ble
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J - Mote Knife
4 - Tll.ker~in/ Licker-in
5 - Cylinder
6 - Top Flat
1 - Doffer
8 Cross Roll/Ply comb
9 - calender Roller
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FIGURE # 2.2 : MECHANISM OF CARDING



I
fibres mOVeS forward to pass between the feed roll and the feed

-i
• plate. The wire covered licker-in detaches tufts from the sheet,

held by the feed fall and feect plate. The trash is ejected with

the help of mote knives as the fibre tufts are carried by the

1, teeth of licker-in toward", the cylinde:r. The cylinder is

covered with flexible wire clothing on the olper card and

metallic wire clothing on the newer high production card. The

faster running cylinder strips the fibres off the licker-in,
carrying them towards the revolving flats.

The flats are also covered with flexible, semi-rigid, or rigid

metallic wire; and since the points of the flats are facing the

points of the cylinder, carding action takes place between the

two surfaces. The fibres in the small tufts are separated

(openings), and the faster moving cylinder carries the fibres

forward. The flats accumulate fibres and trash particles and

these so called strips are combed off the flats as they leave

the cylinder.

The smaller doffer is again covered with flexible wire (on

older card) and with rigid metallic wire (on the high

production card). It revolves much slower and since the points

of the clothing are opposed to those of the cylinder, the

fibres are transferred to the doffer.

The web from the doffet is laken off by the oscillating doffer
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comb on the low production card of by different l'oller type

doffing arrangements on high production card. The web is then
drown through II trumpet by the calender rolls, and the
resulting sliver passes through the coiler head and is

deposited in to II can .

2.2.3 DRAWING •

The combination of several slivers from cards or comber is

performed by draw frame (Figure. 2.3). It 18 the process of

straightening and paralleling the fibres in the direction of
the strand. It also performs the function of blending by

combining several slivers. called doubling, and reducing the

mass of fibres in the strand without breaking the continuity.
This reduction is achieved by processing slivers through

several pairs of rollers running at different surface speeds.

It is customary to employ two drawing operations after carding

and two after combing.

More than three pair of cans that were filled at cards feed

each drawing from card delivery. The spoons are connected so

that if anyone of the six slivers from a can should break, the

mllchine automatically stops. This prevents making uneven yarn

lllter. Each of four sets of rolls runs successively faster than

preceding set. The last set runs approximately six times as

fast as the first set; consequently, sliver coming out is the
•
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FIGURE # 2.3 : DRAFTING MECHANISM OF DRAW FRAME
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same size as each one of six going in, but is attenuated to six

times the length per minute. The sliver is neatly coiled agair.

in roving can by coUer head. The sliver is now much more

uniform and fibres are much more nearly parallel. The sliver is

now ready for roving frames. In actual practice, drawing is

usually repeated.

The fibres in card sliver are oriented in all directions. They

are invariably crimped and some are also bent back on

themselves. For processing at subsequent stages, the fibres

must bl! straightened and made to lie parallel to their

neighbours and to the axis of the sliver. Successive passages

through the draw frame do this very effectively.

The practice of feeding several slivers side by side through

the machine and recombining them at the front allows of a very

thorough blending of fibres in the individual slivera, and thus

makes the final sliver more uniform than card sliver in fibre

constitution along its length.

This same doubling improves the regularity of the final sliver

by averaging out weight variations existing in slivers fed to

the drawing.
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2.2.4 COMBING

•

The introduction of the drawing process "enabled spinners to

produce finer yarns because of the parallelism of the fibres

and also because of the greater regularity resulting from the

doubling that occurred at the draw frame. Yet there were still

limitations to the finest count to be spun because the cottons

in their carded form contain trashy material, naps, and other

fibre entanglements, which limited the fineness attainable, and

moreover, were regarded as yarn, defects. To overcome this

detriment, means were sought to get rid of the cotton yarn of

these defects by improvements in the processing called combing.

In combing operation, fine toothed combs continue straightening

the fibres until they are arranged with such a high degree of

parallelism that the short fibres, called noil, are combed out

and comparatively separated from the longer fibres.

2.2.5 SPEED FRAME/SIMPLEX

The objectives of speed frame (Figure' 2.4) are to draft,

twist and successive doubling to reduce variation in weight per

unit length. Sufficient twist is given to enable the material

to pass from the creel to the drafting system without

stretching.

Sliver cans from draw frames are fed between three sets of

drafting rolls. Each following set of rolls runs faster than

24
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(o'IGURE # 2.4 : MECHANISM OF SPEED FRAME/SIMPLEX

25



preceding set. This pulls sliver and thins it down, making

fibres nearly parallel. The spindle turns flyer and is driven

at a constant speed. The front rolls (nearest flyer) are set at

a speed that gives strand coming out of the rolls a

predetermined number of turns of twist per inch as it moves

along between rolls and flyer. The bobbin is driven by a source

separate from gear that drives spindle and flyer. The bobbin is

regulated to turn automatically at a speed sufficiently faster,
than flyer, which causes roving to wind on bobbin at same rate

it is delivered by front roll.

,
The mechanism of driving the bobbin is so arranged that at the

end of each layer the traverse changes direction and so lays

the next layer on top of the proceeding layer. Each layer is

shortened in traverse so that the bobbins have tapered ends,

which provide stability.

2.2.6 RING FRAME
I

The ring spinning frame completes the manufacture of yarn by,
drawing out the roving, inserting twist and winding the yarn on

bobbins - all in one operation. Ring frame is faster process

used for yarn manufacturing.

The roving on bobbins is placed in the ring frame (Figure II

2.5) where it passes through several sets of rollers running at

successively higher speed and is finally drawn out and then

26
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creel and roving guide.

I
I
I

simultaneously inse~ts the required amount of twist and win~s
,

the spun yarn onto bobbin. The principle for spinning is the

same as that used for roving except that the operation is mo~e
Irefined and a ring and traveller are used instead of the flyer.
I
I

From bobbin roving is red between 5ets of draft iog rolls to

draw strand down to its final desired size. The spindle turJs
I

bobbin at a constant speed. The front set of rolls is adjusted
I

to deliver yarn at a speed sufficient to insert desired amount
I

of twist as strand moves along. The traveller glides freel,y,
around the ring. The tension caused by drag of traveller cause"s,
yarn to wind on bobbin at same rate of speed as it is delivereo,
by front rollers.

The operations connected with the function of a ring frame ar~

mainly:

CREELING: The main component parts of different creelings arJ

I
I

Creel: First of all roving bobbins are mounted on the creel of

the ring frame. The function of the creel is to hold the rovinJ
I

bobbins over the roller beam within a convenient height (about.
I

6 feet) i.e within reach of tenter so that he can easily handlel
the roving. The creel must permit free running of the rovingl

bobbin with slight tension on it. Many types of creel arel ,

available. Among them "Umbrella creel" is probably the best'
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flutes must be very accurate and uniform.

I
I
I

type. I
Roving Guide: The guides are mounted at right angle to a fllt

I
bar called traverse bat. The object of the guides is to help

I
the feed of the roving correct ly at the hi te of the back rolls

I
and the traverse motion moves the strand almost over the entire

I
length of the bite and thus prevents the drafting rolls from,
being grooved at a particular place. I

I
DRAFTING ZONE: The drafting zone mainly consists of bottdm

rolls, top roils, roller stands, top arm, apron etc.
,

Bottom rolls: The bottom rolls are similar to that of a fl~

frame, only that they ate slightly smaller in diameter. Thle

rolls are made of high class steel and are case hardened. Th~

flutes are cut with highest possible accuracy. The depth of thl
I
I

Roller stands: Roller stands carry the bottom rolls. The rolls
I

are recessed in bearings of the Roll-stands, which are apart
I

every four, six, or eight spindles. The roll bearings "" ,

loosely on the ring.

the shape of capi tal

housed on the roll stands.

THREADGOlDE: The component part next to the drafting zone i~,
the tread guide, whose function is to guide the strand

delivered by the front rolls down to the tiny little element inl

I
letter "c" termed as traveller mounted

I
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to undue frictional resistance.

Thread guides in use are of various designs, the main objectlof

which Is to ensure security of the thread in the loop andlto

prevent from coming out of it during operation and at the same
I

time to offer an easy access to the plecer in getting the
I

thread through the loop while piecing up the ends. The end ,of
I

the thread guide needle project ing down wards is cal led snai I.
I

RING: The ring are made of low carbon steel, that is, sJft

steel in the form of a bar which is moulded into a ring sh~pe

either by bending and welding or by piercing and rolling or IbY

pressing by means of dies and then the stock is given t!he

desired ring size approximately by specially designed lath'es,,
and tools which turn out the projection as ring flange. The,
ring has very hard surface coating and soft core. This soift

core is necessary to avoid brittleness. Finally the rings areI
given high polishing and finishing to become ready for the

I
traveller and to let it work smoothly without much strain dueI

I
SPINDLE: Spindle is an assembly of spindle blade, bolster Lr

insert and bolster case. The insert is housed in th" bolstlr I
case and the spindle blade is recessed in the insert. The most

important of the three is the bolster or insert. It pays a

important part for efficient running of the spindle at

spced ranging from 9000 rpm to 25000 rpm without

perceptible vibration. It also holds the bobbin some

30
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The counting of end breaks may be divided into:

spinning performancemeasuringmethod of

phy~lcal testing of yarn to meet

widely used

Iloosely but tight enough to prevent from any slippage so that
I

the bobbin can be lifted out of the spindle with little

exertion. With the help of ring traveller the'spindle inse+s

twist in the yarn, being delivered by the front rollers. lIt
also carry out another important function of winding the

I
twisted thread on the bobbin with help of ring and traveller.

I
I

2.3 CAUSES OF YARN BREAKS IN RING SPINNINP
IThe counting of end breaks is probably the best known and most
Ionce
I

Ii specification is completed.

I
I
I

(s) Breakages classified according to cause, nature
position, to establish a possible trend and rectify

fault.

per hour ofexpressed as breaksperiod

quoted number of spindles.

I
(b) All breakages irrespective of cause during a given

I100 hours per
I
I
I

faults due to poor or insufficient blending, too much re-worked

waste, insufficient cleaning and opening of cotton, inadeqUat!

control of blow room and card processes will be apparent bJ

consistent high end breaks and miss-shaped bobbins. This will
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the ring frame.

I
I
!

vary as material passes through in batches but unfortunately
Inothing can be done about faults once the material has reached
I
I

Causes of end breakage at the Tiog frame fall

categories

(a) Technological
(b) Machine defect

into tto
I
!
I

(" ) Technological Causes :- Most of the technological

of end breaks life liS follows I
I

1. Incorrect Twist: The use of a low Twist Multiplier

(TM) may ClIlise excessive end breakage. Recommende~.,
fanges of TM for warp aod weft yarn are 4.0 - 4',5

lIod 3.0 - 4.0 respectively.

configurationimproper".,

I
I

Slubbing through: This is caused because of

excessive high roving twist, bad piecing at previoul
Iof drafting

I
processes

zone.

,. Stretched Roving' Results from faulty winding at
speed frame, or too low twist and stretching

roving in the creel.

the
I

°1
I
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zone, and thus changes in total draft.

staple length) or faulty roller re-settings.

in bulk of

I
I

Incorrect Break Draft: This is caused possibly duJ
I

material in break draft'

I

I
I
I

Incorrect Roller Settings: This may be caused as a

result of large variation in length of staPl~
I

(mixing raw material of widely different

I

to variation

,material

5 •

4.

,
6. Travellers Flying off: Excessive speed, incorrect]

Iabout.travellers can bring

travellers fly-off.

sizes.

geometry or weight of

[
I
I

Traveller Flutter: This happens in operating Withj

the travellers those are very light or of faulty
I

I

7.

8. Excess ive Yarn Tension: Heavy trave llers,

spindle speed, faulty geometry of travellers

•,
I

high 1
etc.

zone of balloon.

may produce excessive high tension of yarn at the II

9. Bobbin Jumping: It results from ,incorrect taper of

tube. loosely fitted damaged tubes on spindles.

10. Incorrect Robbin Diameter: The relation between the
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tube, bobbin diameter, ring dj~'lI)eter i,

important. The tangential lead angle should! be

approximately 30". Large variation from this fig6re

will trouble o.t the beginning of the set.

Bobbin Rubbing by the inner side Ring:11.

caused due to count variation,

This

slack winding
,
oed

wrong replacement of travellers.

Incorrect Atmospheric Conditions: Any deviation

the ,ange of temperature and humidi ty recommenced

for ring section may cause end breakages.

13. Low Yarn Tension: Very light travellers, mix~d

travellers or slack tape etc. result low ya~n

tension and

ends down.

1" i1 to hit the separators
. ,

causlng

14. Careless Working Methods: The end breakages at the

ring frame will reflect the quality of material

into the ring frame creel. If operatives in blow

room, on cards, draw f,ame Or speed frames are

careless and produce defective material, the end

breakages at the ring frame will be increased and

efficiency and quality be deteriorated. Each process

takes the material from the previous process and
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converts it into what the next process needs.

I'
IThus

any defect once produced clln not be eradicated dt

the finishing stage. Therefore care and attenticin

should be paid at stage or section of defect')s

origin. Material irregularities that are produced ~t

the earlier stage may also cause to ends-down at ttie

ring frame.

(b) Machine Defects: Machine defects which may be the causes,
of end breakage in ring frame are as follows -

Stretched Roving This happens due to sticking ,
bobbin holders, fly in the bearing Or around the

2.

cree 1 pug.

slubs: It Is resulted from the faulty back

which collect fly and periodically allow it

I
I

guides
I

to be

the same effect, and allrollers have

end breakage.

carried through in a lump. Dirty
,

or fly-covered
Ithese cause

I
I

3. Grooved (Worn) Rollers: Roller groovlng due to

inadequate roller changing schedule,
,

defective

traverse mechanism or intermittent roller movement

may clluse roller lapping resulting ends-down of

yaTn.
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4. Roller Lapping: Defective roiler covering, incorrect

front roller off-set, ineffective roller clearers,

worn Out rollers, improper roller weighting, blocked

pneuma fill clearers etc. may cause roller lapping

which bring about end-downs.

5. Worn Rings Worn out rings which is generally

caused as a result of using burnt travellers and

improper cleaning may also be responsible for end

breakages.

6. Dirty Rings: Accumulation of fly, wax, etc. on the

underside of flange restricting t rave II er

movement may also cause the breakage of end in the

ring frame.

7. Worn out Travellers: Worn out travellers frequently

fly off causing ends-down.

8. Incorrect lappet setting causes irregular spinning

o.

tension that allows the balloon to catch tube or

bobbin, which ultimately results in end breakage.

Improper setting of rings in the ring rail (such as

inclined rings) will cause irregular tension and

lravell"r fluttering and thus end breakl:\ge.
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>D. Incorrect spindle setting (not in the centre of

ring) will cause tension variation and the

may touch the ring.

bobbin
I

I
11. Fly accumulation inside or out

wharve will cause spindle speed

beneath the sPindll
... Ivariation, Irreguiar

Dry Spindle:

are in favour of end breakages.

l'.

ll.

twist and slack winding resuiting end breakage.

Inadequate lubrication increases the ,,
viscosity causing spindle drag, spindle wearing and

I
increase power consumption. All such "piodle defects

I
I

Damaged Bobbin: Tubes or bobbins which are damaged\

can give rise' to spindle height and wobble thel

bobbins which should be taken off

reduce the ends <lown.

/lod discarded tOl

14. Spindle Tape Slipping: The spindle tape slipping

may occur due to contamination with flyer, oil or

loss of tension. Spindle tape sl ippage may caUSe end

breakages.
I,
•

In general, only two causes of yarn breakage in ring spinning, I
either (i) the strength of yarn is too low to enable it to

withstand the normal tension; or (ii) the tension is too great
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for the normal strength of the yarn, whatever the phenomena

responsible to create these two causes.

frame in the following contents -

END BREAKAGES IN RING
1

I
Yarn manufacturing mi I1s are influenced by end breakage in ring

I..,ti) Production :- Yarn production of spindles with broken ~" ~

2.4 INFLUENCE OF
SECTION

is zero, therefore increase
,

of end breakage dccreaSC.5

total ring production.

commonly known as "bonda".

consequently labour cost is increased.

ii) Waste :- The fibres delivered by the front rollers of rin! ,

frame Rrc sucked by the suet ion tube and collected a~
I

pneuma fill waste. In most cases, broken ends create

roller lapping, and roller lapping produces waste which J
I
I

iii) Labour Cost :- A considerable number of labours (known as

tenter) is required to eliminate yarn breakage in rinJ
I

frame. High yarn breakage rate naturally calls fori

increased number of workers for breakage elimination, and
I
I
,

iv} Yarn Quality :- With each end breaklJlge a knot is added ad

piecing up of broken ends, thus defects are increased in

terms of irregularity in linear density and visual

38
I,



deteriorates yarn qual fty.

I
I
I

aspects. Again the usable wastes produced in ring section
as a result of end breatages are mixed with raw cotton i~

I
blow room. Excessive waste utilization with raw cotton

t
I

I

v) Fibre Processing Cost :- Wastes produced in ring sectial

contain all the necessary costs involved in blow
,

room to

simplex. Though the useable wastes are mixed with Hi~,

cotton in blow room, it absorbs all the processing cost!,
for the second time. Not only this, wastes disturb smooth' I
and normal processing tempo of fibres in all sections and
reduce overall efficiency of every scction. Therefore end

breakages increase fibre pro~essing cost through
I

implementation rate.

increasing labour cnst and wastes recycling.

production, thus increasing waste reduces

2.5 IMPORTANCE OF CONTROL
ELIMINATION OF YARN BREAKAGE

I
I

ANDI

+

I
loss Ofl
the yarnl

:- Waste meansvi} Yarn lmplemcntat ion Rate

The productivity of a ring frame depends primarily
. . Iupon lt s

spindle speed, linear density of yarn, twist multiplier and

efficiency, which in turn would be decided by end breakage ratel

lind side allocation to tenterS. The high end breakage rate
l

increases the workload of a tenter and his cycle time also. As
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I
I
I

a result higher proportion of spindles remains unattended after
I

every patrol cycle. This may lead to a situation when a large
I

number of spindles will become idle and then the ring frame,
wi 1I have to be stopped. If the end breakage rate is lower than,
the manageable rate, then either the front roller speed can b~
increased or more sides can be allotted to a tenter. Thu~

Ireduction in end breakage rate through quick breakage
\

elimination or controlling the process can give higher ~achine
and/or labour productivity.

Yarn breakage rate can be controlled by removing the causes of
•yarn breakage as described in section 2.3. But it is observed

that in presence of all possible highest measures, end breakag~

is an unavoidable phenomena during spinning by ring frame. ~

number of tenters should be employed to eliminate yarn breakage!
I

and the allocated number of sides per labour depends upon the!

yarn breakage rate and piecing up capacity of the tenters.

The piecing up cost of broken ends in ring frame is significant I
and it should be reflected either

interesting matter is to determine ",'

in ringl

and Iimportant

loss recovery ~

plan orin spin

Another(Chapter-IV) .tableproduction

through piecing up of broken ends. This will justify the

employment of workers (tenters~ in the ring section and will

help management in working out labour norm in the ring section.

As a mat tcr of fact, labour cost of tenters wi II then be
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treated as an index to decide whether

keep either on production or idle.
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3.1 INTRODUCTION

from

I
I
I

CHAPTER-III!
I

SPIN pLAN
I
I
I
I

f
. Itbres

I
manufacturing of yarnearlier,As described

requires a number of processing sections such as blow room,
I

carding, drawi,.ng, combing, simplex, ring and finishing section,s

in successive order. The production capacity of each section

must have close relation with target production of yarn of

different counts. The number of machines required in each
I

section foc di fferent counts "" determined '0 that optimal

utili:r;ation of m." power ."' machine i, establ iShed~
I

Determination of exact number of machines ."' accessories
I

required in different sections to meet target production of
I

yarn is known as SPIN PLAN. It is essential to develop a SPI,,!

PLAN before starting the production of an yarn of specific'
•

characteristics. In all the spinning mills in Bangladesh, the',
necessary outputs of spin plan are calculated with the help of

I
simple arithmetical operations by calculator. It is a time

consuming and laborious job. With the change of an input or

expected output value the whole calculation may need to be

redone. Actually it takes much valuable time of top technical

personnel. In order to get rid of such trouble an attempt has

been taken to develop an improved variant of spin plan

t .



calculation

method of

by using

calculation

personal computer. This

will readily provide

,
computerized,.

all essentIal
,

outputs of spin plan soon after the entry of input data. Once

the programme is prepared, a simple computer operator can dlso

determine the spin plan provided input data are suPPlied
l
to

I
him.

3.2 PARAMETERS OF SPIN PLAN

Preparation of spin plan involves a number of parameters. These

parameters are of two types; namely, machine parameters and

machine output parameters.

Machine Parallleters : Machines used in processing of fibres ~to

manufacture yarn have limited production capacity. The

production capacity of machines varies from manufacturer ,to

manufacturer. The parameters those directly related ,to

production capacity of different machines involved in different•sections are shown in Table f 3.1.

Machine output parameters: The production capacity of each

machine also depends on quality and condition of the output of

every machine. The output parameters of different machines in

different sections sre shown in Table' 3.2.
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TABLE t 3.1 MACHINEPARAMETERSRELATED
CAPACITY OF INDIVIDUAL
DIFFERENT SECTION

I

TOMA~~~~~CTI~~

I
SECTION MACHINEPARAMETERSRELATED TO ONn SIGNIFICANT

PRODUCTIONCAPACITY VALUE

Blow I. t., roller diameter inch 10
Room 2. I., roller speed "m 10-12 ,

3 • Machine efficiency , 80

Carding I. Doffer diameter inch 27-30
2. Doffer speed "m 45
3. W,b draft - 1.1-1.5
4. Machine efficiency , 85

Drawing I. Front roller diameter inch 1.125
2. Front roller speed "m 2000-2800
3 • No. of delivery - 2
4. no. of passage - 2
5. Machine efficiency , "I., I. Delivery roller diameter inch 18

former 2. Delivery roller speed "m 90-140
3. Machine efficiency , "Combing I. No. of nips per min 280
2. Feed length inch 0.25
3 • No. of laps feed - 8
4. No. of delivery - 2
5. Machine efficiency % 75.

Simplex I. Spindle speed "m 1400
2. No. of spindles - 12.
3 • Machine efficiency , 75

Ring I. Spindle speed "m 20000 I
2. No . of spindles - 432 I3 • Machine efficiency • 93-95
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TABLE t 3.2
,

MACHINE OUTPUT PARAMETERS RELATED TO
PRODUCTION CAPACITY OF INDIVIDUAL MACHINE
OF DIFFERENT SECTION6 I

SECTION INPUT OUTPUT PARAMETERS SIGNIFICANT
VALUE

NAME UNIT
Blow Textile L eo, ounce/ 12-16

IRoom fibres yards
2, Waste % H

Carding eo, L Sliver hank 0.14-0.2 I
2, web draft ~ 1.1-1.5

IJ . Waste % 2~6
Drawing Card L Sliver hank 0.14-0.2 ISliver 2. Waste % H

"" Sliver L eo, grain/ '"Former yards
2. Waste % 1 ,

Combing I", L SIiver hank 0.14-0.2
2. Noi! % 12-20 I

Simplex Sliver L Roving hank 1.6~2.2
2. Twist factor ~ 0.75-1. 3 I
J . m m 0.94-1. 92

•• Waste % 1 ,
,

Ring Roving L Yarn Count 12-82
2. Twist factor ~ 3.0-4.5
J . Tn m ~

•• Waste % 2~J ,
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3.3 MACHINE ALLOTMENT

The number of machines required in different sections to meet
the target production of yarn of different counts can be

determined by two methods:

(a) Conventional Method

(b) Computerized Method

is determined by

(al CONVENTIONAL
machines required

METHOD In this method, the number

manual calculation.
of

Th.

procedures followed in tbis method are:

different

target or

i.required
dividing

of machines

calculatedsections are

i) At first, the required or target production of yarn
is calculated or collected from production manager
of the mill.

ii} The production capacity of a single machine I",

determined considering all the parameters of spin

plan.
The numberi i )

required production by the production capacity of II.
si~gle machine i~ respective section.

Illustration of conventional method for Spin Plan is attached
in ANNEXURE-A. This is a laborious and time consuming method
and it requires highly experienced top technical personnel.
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(b) COMPUTBRIZEDMETHOD: In this method, a computer program
,

has been developed to eliminate the manual calculation required

in conventional method of Spin plan. This method requires the
parameters of spin plan as input variables in the program and
the number of machines required for each section is displayed
as output of the program, and thus eliminates the manual

calculation of conventional method of Spin Plan.

Illustration of computerized method for spin plan is attached
in ANNEXURE-B. In this method, all computational works are done
by personal computer, so it is a very much faster method and

Spin Plan cao be done by any computer literate person.

3.4 REQUIREMENT OF ACCESSORIES

A number of accessories (product containers) such as lap rod,

can, bobbin, cone, trolley etc. (Table' 3.3) are required in

each section to transfer material from one section to

successive section. Inadequate accessories may Keep the

machines idle; on the other hand, excessive accessories may

create bottle necK in production system lind create waste of,
accessories. Thus determination of exact number of accessories

is essential for smooth operation of each section and

continuous production.

The number of accessories required increases with increasing

the number of machines in respective section. A typical method
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TABLE t 3.3 REQUIREMEffTJ OF ACCeSSORIES OF
SPINNING MILLS

NAMEOF ACCESSORIES SECTION WHEREREQUIRED

eo, Rod Blow Room, Carding

Coo Carding, Drawing,
Combing, Simplex

Roving Bobbin Simplex, Ring

Ring COR Ring, Finishing

Cone Finishing

Trolley Ring, Finishing
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model for determinlltion of required number of Ilcces,mries'hils

been illustrated below.

The following mathematiclll formulae may be used to calculat~

the number of accessories required in spinning mill

I. SLIVER CAN
sections -

Sliver cans are required in the following

Il.carding to drawing-I (Can Size: At X A2)

Total number of sliver cans required = Number of cards X

2 + Number of draw frames X Number of feeds/draw

frame{n) X 2.

b. Drawing to lap former (Can Size : Bt X B2)

Total number of cans required =

,
Number of draw frames X

Number of delivery /draw frame X 2 + Number of lap former
•X Number of feeds/lap former(48) X 1.10.

c. Comber to drawing~I (Can Size: Cl X c21 ,
Total cans required = Number of comber X Number of,

delivery/comber(2) X 2 + Number of draw frame X Number

of feed/draw frame(32) X 2.
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d. Drawing-I to drawing-II (Clln Size: Dl X D2l

Total cans required = Number of draw frames for drawing-I

X Number of delivery/draw frame X 2 + Number of draw

frames for drawing-II X Number of delivery/draw frame(J2)

X ,.

e. Drawing-II to simplex (Can Size: El X E2l

Total cans required = Number of draw frame for drawing -II

X Number of delivery/draw frame X 2 + Number of simplex X

Number of feed/simplex X 1.10.

ROVINGBOBBIN Roving bobbins are required in simplex and

ring frame.

Total number of roving bobbins required = Number of

simplex X Number of spindles/simplex(124) X 2 X 1.10 +

Number of ring frames X Number of spindles/ring frame X

1.10.

3. IU1!9: BOBBIN: Ring bobbins are required in 'ring frame and

cone winder.

Total ring bobbins required = Number of ring frames X

Number of spindles/ ring frame X 3.5.

•• Cones are required in cone winder and reel ing

machine.

Total number of cones required = Number of cone winder
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machines X Number of cone spindles/machine( 120) X 2 +1
(Number of reeling machines X No. of cone feed/machine(20l."

X 2) X 3.

,
I•
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CHAPTER-IV
,

PREPARATION OF RING
PRODUCTION TABLE (RPT) ,

4.1 INTRODUCTION

Manufacturing of yarn from staple fibres by ring spinning

method is performed by Ring Frame. Thus the production capacity
of yarn manufacturing mill is limited by the production

capacity of ring section. A laborious calculation is required

to determine the production capacity of ring section. A

computer program has been developed to prepare a Ring
Production Table (RPT) so that ring production can be
determined without or least calculation.

4.2 INPUT PARAMETERS OF RING PRODUCTION
TABLE (RPT)

The following parameters have been considered as inpu~

variables of the ring production table (RPT) :

ENtl BRRAKAOE: It is the major of the difficulties those reduce

ring production. Broken end spindles have zero production and

create waste at most cases. A number of labours required to

pIece up the broken ends during ring spinning. End breaks
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increase labour cost and waste, and decrease production. The

ring production table has been prepared considering end breaks

rate starting from 0 per hour per 100 spindles to 30 per hour

per 100 spindles.

COUNT: Production of lower count of yarn is higher than that of

finer count if the spindle speed, end break5 rate and other

parameters remain same in both cases.

NUMBEROF SPIHDLES PER MACHINE;Total production of ring frame

is thc sum of the production of individual 5pindle. Therefore

the production of a ring frame having more number of spindles

is higher than that of II ring frame having fewer number of

spindles.

HUMBEROF MACHINES; A number of ring frames are employed for

production of yarn of different counts. Increasing the number

of ring frames increa5es the production of ring 5ection.

MACHINE EFFICIENCY: Increasing machine efficiency, the

production of ring section increases.

TWIST MULTIPLIER (TN) ; It is the ratio of twist per inch (TPI)

to square root of yarn count. Increasing nt increases TPI and

decreases ring production.
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TWIST PER INCH (TPI)
I

Strength of yarn depends on TPI.,

section. Increasing end breakage increases ring waste.

multiplier has been introduced here as the ratio of

Increasing TPI decreases ring production.

WASTE MULTIPLIER: Broken ends create roller

lapping is one of the major causes of waste

lapping and rOllJr
I

production in ring,
Waste

Iwaste

produced to the yarn production decrease due to end breakage.

YARN PRICE: Yarn price depends on the yarn count and types

yarn i.e. carded, combed, polyester or poly-cotton yarn.

j,
,

WASTE PRICE Waste price depends on type of waste. Usable

waste is of higher price than unusable waste.

LABOUR PERFORMANCE: The number of labours required per machin~

for a definite end breaks rate depends

individual labour. Actually there are

,
on the performance or
two groups of worker.s

found to be employed in the ring section. The members of the

primary group is known as "Tenter" or

patrol around the ring frame, piece up

MSider" who watch ana
Ithe broken ends, clean,,

the drafting zones and report to the supervisor/shift-incharge
I

about break downs and other relevant matters. The members of

~econd group are commonly known as doffers who pick up the ful I

ring cops at doffing time, insert empty bobbins on spindles lind

end up the suspended yarn being delivered by the draftin~ zone
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process continuity. Therefore, the performance of individual

,
with the empty bobbins. In fact at running time, the workers of'

second category do not have any contribution to the production.
Bul the tenters have concrete tasks at this time. Their all

activities as described above are to ensure the continuity of

the process. And it is obvious that any discontinuation of'

production of yarn at running condition of ring frame is. ,
connected with end breakage. So, for reinstallation of processl

continuity end breakage elimination is a must. Actually

tenters' all activities are assessed only through judging the

piecing up capacity as piecing up of broken ends reinstalll

•
tenter is determined by counting piecing up (elimination of

yarn breakage) capacity of that tenter. The average performance

of labours is determined by dividing the summation of total

number of pieced up ends by total number of iabours engaged for

piecing up. Increasing labour performance decreases number of

labours required per machine, thus decreases labour cost in

ring section.

LABOUR COST Labour cost depends on the performance and

availability of labour.

SPINNING POWER: Spinning power is the power required to over

come ring-traveller and yarn-traveller friction, to rotate the

yarn between package and thread-guide against the resistance of

air, and to over come the extra spindle-bearing friction caused
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by the winding tension. It is, of course, influenced

considerably by the count of the yarn being spun and the

spindle speed.

POWER COST It is the unit price of electricity consumed.

4.3 PREPARATION OF A RING PRODUCTION
TABLE (RPT)

As mentioned in section 4.2, production capacity of ring frame
•

. depends on a number of parameters. The variation range of these

parameters other than spindle speed are closer more or

and have little effect on production capacity of a ring

less,-frame
!

for a specified variety of counts. The parameter that has major

effect on production in ring section is spindle speed. With

increasing spindle speed production should increase linearly as

the formula indicates below -

Spindle speed X Number of

'spindles per machine X 8 X 60 X

Efficiency(%}

Product ion/machine/shi ft " Ib'

Count X 36 X tPI X 840 X 100

But in actual practice, with increasing the spindle speed the

end breaks rate increases and machine efficiency decreases.

Increase in end breaks and decrease in machine efficiency
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reduc," production rate simultaneously. A computer aided table

has been prepared to detel"mine the ring production against

possible spindle speeds under the title "Ring Production Table

(RPT)" and attached in ANNEXURE-C.

4.4 OUTPUT ELEMENTS OF RING PRODUCTION
TABLE (RPT)

Comput~l" pl"ograms have been developed to input parameters those

have important influence on production of ring section and

other information those help determine the profit/losa of any

specified operation period of a spinning mill. The output'

elements of the RPT are discussed as follows:

NUMBEROF SIDES PER LABOUR: The ring frame has two rows of

spindles on both sides. The numbel" of sides allocated pel"

labour depends on end breaks rate, number of spindles per side

of the ring fl"ame and piecing up capacity of that labour.

TOTAL NUMBEROF LABOURS: It depends on the total number of

ring frames and number of sides allocated per labour.

TOTAL LABOURCOST It is the product of total number of

labours required and unit labour cost.

YARN PRODUCTIONRATE It is a function of spindle speed,

count, TPI, number of spindles per machine, machine efficiency
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and total number of ring frames on production. It has been

expressed as pound per shift per 100 rpm of spindles. The

production trend of ring section of running shift may be

compared to any past shift with this figure and production per

shift can be interpreted with respect to any spindle speed not

available in the RPT.

WASTE RATE It is a function of end breaks rate and other

parameters related to yarn production rate. It reveats the

waste generation rate as like as yarn production rate.

YARN PRODUCTION: Yarn production per shift, per day and yarn

production recovered per shift by piecing up of broken ends are

produced in these c?lumns against different possible spindle

speeds.

PRICE OF YARN PRODUCED

yarn price per pound.

It is the product of yarn produced and

WASTE DUE TO END BREAKAGE: End breakage causes roller lapping

and increase pneuma fill waste. It is assumed that increasing

end breaks increases waste. Waste produced and price of waste

have been presented in these columns.

NET LOSS RECOVERED PER SHIFT BY PIECING UP : Yarn production by

broken ends is zero, not only this, broken ends create waste of
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cotton. End breakages may be eliminated by employing tenters to

piece up the same. Employment of tenters is justified by the

net loss recovered per shift by pieced up ends against the

labour cost of the tenters employed to piece up the broken

ends. ~t Is obvious that, if the net loss recovered by the

brolcen ends pieced .uP by the tenters is found higher than the

piecing up labour costs, the tenter employment would be found

financially viable.

The net loss recovered per shift by pieced up broken ends may

be expressed as follows:

C =' Cl - C2 - C3 - C.

where

c
c,

Net loss recovered per shift by pieced up ends.

Price of yarn recovered by pieced up ends.

c, piecing up labour cost to eliminate end

c,
C,

breakages. As the major responsibility of a

tenter is to piece up the broken ends, the

labour cost has been considered in RPT as the

piecing up cost.

Price of waste produced by broken ends.

Cost of spinning power required by the pieced

up ends.
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4.5 INTERPRETATION OF RING PRODUCTION
TABLE (RPT)

The contents of the output elements of RPT are the calculated
values against possible spindle speeds which are valid only for
the values of the input elements as mentioned in the top of the
table. Any variation of the input elements will vary the output

ele~ents. The values of the output elements may be interpreted
with respect to any variation in input elements. The methods to
interpret the values of the output elements are as follows

Let, I indicates the interpreted value.
T indicates the value in the table.

(l'o. of .,d •• per I.""orll (End~r.l'l<••• to)1 (U>bou1'perfo.......,.)T__________________________ • ~ X -------------+-------
{No. 0' _!d •• per l.boor)f (Ilnd b•.••ab •• te)T (Labour ""rr~".).

1 X (110. of -.c"in~o)l
(To'o' no. of '~hour.)1 • ---------------------~~-

(No. of 0'''''. P"" '&bou)'

(Tot•.1 I.bo~. c""t)I • {TO'''' ••••• of 1.,"",,'0)1 X (unit I•.bon. co.t)l

-------------------~--- .------------------(Y•••• p<odoct1Of1••.to)T (No. or -.,"jn~.)T
('••.•,~ .at~}1 (End bro ••b ra'e}!------------- .--------------------
(Wuten'~)T (Endbr_ rate)T

(Y""" ""odocU",,)1----------------- .
(Y,,<n ",""""cllO<l)T

(No. of "'e)' (TPIlT {"ff.1I____________ X X ~---- X

(N~. of &/c)T (TPI)I (Ur.)T

{r".)I

(I'fIIl}T

(y...", .~cov~.~d
"T pl~c~ "p)l ("nd 1><_. ,at~)I (No. of &/cll (TPIIT ("If.)I (••• )1________________ • X X X ----- X -----

(Ya••• "CQV~"''' (E••d 10._ ••• t~}T (No. of _/c)T (TPI)I (Hr.)T (••• ))
"T pi"". ~p)T

----------------------------- .-------------------
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4.6 APPLlCA TIONS OF RING PRODUCTION TABLE
(RPT)

The Ring Production Table (RPT) may be used 8S ll. techno-

managerial indexes to determine the following important

information on ring section of spinning mills:

1. The optimal number of sides of ring frames to be
•

allocated per tenter.

2. Total number of tenters required and total labour

cost in ring section.

3. Yarn production rate of dng section (pound per

shift per 100 revolution per minute).

4. Waste production rate of ring section (pound per

shift per 100 revolution per minute).

5. Total yarn production at specified spindle speed.

6. Yarn production recovered by piecing up of broken

ends of yarn.

7. Total waste produced due to end breaks I f the broken

ends are not pieced up.
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8. Revenue generation per day and per shift.

9. Net loss recovered through piecing up the broken

ends of yarn in ring frame.
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CHAPTER-V

CONCLUSION AND
RECOMMENDATIONS FOR FUTURE

WORKS

5.1 CONCLUSION

1. An enthusiastic endeavour has been taken to illustrate the

'.ring spinning process used in purpose of manufacturing high

Moreover, a computer aided method has been developed to

studied and its impact on production has been described.

quality yarn. Causes of end breakage in ring frame have been

determine the number of machines required to attain certain

production target, detel"mine labour cost and instantaneous

production rate of ring section.

2. The computer aided method developed for spin plan is very

helpful to llny body who wishes to prepare a spin pian at the

cost of least labour and minimum time with respect to those

required in conventional method of spin plan.

J. End breakage primary problem that reduces

production of ring section of spinning mill. Broken ends are

pieced up manually, and 11 number of labours is required to

piece up the broken ends of ring fr/lme. Therefore, the labour



per tenter at any end

any of the following

cost of ring section is significant.

The number of sides to be allocated

breakage rate may. be determined by

methods

I. Computerized method of spin plan.

II. Interpretation of RPT.

Unfortunately, it is observed that most of the spinning mills

are running their ring section without optimizing the labour

cost in ring sections. They only count the cost of labours in

ring section, but do not count the price of yarn recovered by

piece up. A considerable number of spindles of ring section are

kept unproductive because of high end breakage though labour

cost is low in Bangladesh. Tbe study reveals that, in context

,of present labour cost, every spinning mill in Bangladesh may

keep all the spindles of ring section productive economically

by piecing up of broken ends upto end breaks rate 40 per hour

per 100 spindles.

4. The Ring Production Table (RPT) is the vivid feature of

production of ring section. Any body can forecast the

production of ring section with the help of this table. The

total number of labours required, total labour cost, price of

yarn produced, price of yarn recovered by piecing up and other

techno-managerial indexes are available in this table which are
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very helpful to justify every day's revenue generation against

cost (if calculated earlier), and thus the management of the

mill can assess profit/ioss of the mill day by day wise.

5.2 RECOMMENDATIONS FOR FUTURE WORKS

The study reveals the following phenomena which have

significant role on increasing waste and decreasing production

of ring section of spinning mill.

1. Increasing end breakage rate increases waste (bonda and

pneuma fi 11). No relationship yet been establ ished between

end breakage rate and waste created due to end breakage.

Waste created due to end breakage may be expressed in

terms of yarn production of the spindles with broken ends.

This study may create effective awareness among workers

and management against end breakage and waste.

2. Excessive roller lapping sometimes creates end breakage to

spindles on both sides of that roiler, thus a lapping

roller may be the cause of end breakage of all the

spindles on that side of the ring frame. A study may be

performed for the purpose of creating a device which can

prevent any lapping roller to be the cause of end breakage

to adjacent spindles.
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ANNEXURE-A

P"",elof3

CONVECTIONAL METHOD FOR SPIN PLAN

YARN TYPE

COUNT

REQUIRED PRODUCTION

SPINDLE SPEED (rpm)

P" = Required production of yarn in ring section.

Ps = Required production of roving in Simplex section.

Po-n = Required production of sliver in Dfaw-II section.

p•••••= Required production of Combing section. 4,

PL = Required production of Lap Former.

PO-I = Required production of pre-drawing section.

Pcar4= Required production of carding section.

Pa = Required production of Blow Room section.

Pr = Production capacity of individual ring frame.

P. = Production capacity of individual speed frame.

Pa~1I = Production capacity of individual draw frame.

Pe<>.= Production capacity of individual comber.

PI = Production capacity of individual lap former.

Pa-I = Production capacity of individual pre-draw frame.
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P",,~d"Production capacity of individual card.

Pb" Production capacity of individual scutcher.

p.
Nil " Total numbers of ring frame required" --------

p,

Ns " Total numbers of speed frame required"
P.

No_n " Total numbers of draw frame required"
P~n

•

N"••• " Total numbers of comber required '"

NL " Total numbers of lsp former required"

NO_I" Total numbers of draw frame required"

Ne••.•.••" Total numbers of card required"

NB = Totsl numbers of scutcher required"
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_-A
Spindle rpm x 8 x 60 x .Eff. (%) x No. of Spindles P"8e3 of J
;Machine.PI '" Ibs/shift.

TPI x 36 x 840 x Count x 100

Spindle rpm X 8 x 60 x Eff.(%} x No. of Spindles
/Machine.--------------------------------------------------

TPI x 36 x 840 x Hank x 100
Ibs/shift .

(22(7) x F.R. dia. x F.R. rpm x 8 x 60 x Eff.{%)
x No. of delivery per Machine.----------------------------------~------------36 x 840 x Hank x 100

Ibs/shift.

(22/7) x Doffer :rpmx Doffer dia.(inch) x 8 x 60 x
Web Draft x Eff. (%).-------------------------------------------------36 x 840 x Hank x 100

Ibs/shift.

Nips/minute x Feed/Nip x 8 x 60 x No. of Laps Feed/Machine
x (100 - % Noil) x Lap Weight(in grains} x Eff.(%).'" ~ Ibsjshift.

36 x 7000 x 100 x 100

(22/7) x Delivery Rol1er rpm x Delivery Roller Dia.(inch)
x 8 x 60 x Lap Weight/Yard(ln grains) x Eff.(%).

I'Jl'"-~---------------------~------~---------------------- lbsjshift.
36 x 7000 x 100

(22/7) x Delivery Roller rpm x Delivery Roller Dia.(inch)
x 8 x 60 x Lap weight/Yard(in grains) x Eff.(%).p) '" ~ ~ lbsjshift.

36 x 7000 x 100 •

N, '" Total numbers of ring frame required '"
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COMPUTERIZED METHOD FOR
SPIN PLAN

•



PRESS<ALT+D>
PRF.SS<ALT+E>

PRESS<ALT+A>
PRESS<ALT+B>
PRESS<ALTtC>

aJMPUI'ERlZED ME'IlIOD FOR SPIN PLAN

FOR CCMBED YARN
TO RUN THE PROORAM AND INPTJr DATA
TO PRINT 0UI'FUf
TO PRINT DETAILS OF OIJI'PUT

FOR P-C YARN
TO RUN nm PROORAM AND INP1Jr DATA
TO PRINT DETAILS OF 0UI'PU1'

.WWEX!!RE_B
P••• e 1 of a

FOR CARDED YARN
TO RUN nm PRffiRAM AND INP!JI' DATA
TO PRIN1' DETAILS OF 0UI'FUf

A {GOTO}AQS~

B IPPRAPJ .. AZ79- AO{ESC}{ESC}{ESC}

C IPPRF6, .PIJJ-AG{ESC}{ESC}{ESC}

o {GOTO}V4-

E IPPRU4. ,AKIJrAG{ESC}{ESC}{ESC}

PRESS<A1.T+F>
PRESS<ALT+G>
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ANNmruRE-BComiOd
31.305
12000 '

20
40

COMPUI'ERlZED METHOD FOR SPIN FLAN

YAID< TYPE
YAID< COUNT
TPI
REQUIRED FROOUCTION (lbs \
END BREAKS FER H0Ul!I100 SPINDLES
LABOURFERFORMANCE(piece-up per hour)

INPUT FARAMETERS

~~=~=~~~=~~=~~===~~~~~~~=~==~============~~~==~~==~==~===========~==~~~~===
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ANREXURo-X
Pa3.JO{!"

DXTAILS 0. NPIN PUN 0. YUN IlANUFAetlJlllt«l "ILLS

YARN;YPE : COIlIIED :

OUTPUTS

:PHOOUCTION/PRAM./SHIFT (Lb) • 70. j1
: PROOOCTIOH/ fRAME/1IAY (Lb) • l1l.70
••
:NO. •• R/F nOUIR"D • 5~••S

•
(NO. •• "IDES/LABOUR • 1.04
•

PIEC" UP/LABOUR/HOUll

\COUHT
IT.N
:TPI

:-----------------------------------------:-----------------------------------------:•

'"3.500
17.111

:00. OP SPINDLEs/nAM" 432
:SPIHULE spxBn (~,..l ISO~O
:EFFICIEHCV ('I) 9'
:HBQUIRED PRODUCTION/DAV(Lb) 0000.00
:.A.n ("l I.' :
:ENO ""nAKAG"/HOUR/IOR SPIHULEN, 20 : •:-----------------------------------------:-----------------------------------------:

SIW'LSX : SIMPLEX

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••:•••••••~=••••••••••=••••••••••••=••••••••:.==••••••••••=••••••••••••••••••••••:=•••:
: .RIHO F""'" : RINO FItAM~ ::-----------------------------------------:-----------------------------------------,••

..05

11.3l

3",.11
1097.14

lUU.M
4l6'.80

l.S9

.,1.43
1014.03

•

•

•
•

•

•

•
•

M,CHINE REQUIRED

OF SIP REQUIRED

: PRODUCTIOO/PRAWl/SRIPT (Lb)
: PIlODUL"lON/PRAI<Il/UAY (Lb)
••
:TOTAL

:1'OTAL FlWIil RSQUIRED

: PRODUetION/FRAIIB/SNI fT (Lbl
: PRODUCTIOH/UAWl/DAT (Lb)
•

:PROOUCTION/'RAME/smFT (L~l
:rROOOCTION/FMM~/IIAY (L~)
:FIWa lEQUlRID/PASSMR,

•

12301.S~
0.10
2700
I • 12S

",,,

121S0.00
0.903
2.20
I. 399
1400

"'",

(L~)

(Lb)

:REOUIR~D PROOOCTION/DAY(1~) I2U4.n
:NIPS/~IHUT! 100
:.EED LENGTH (inch) U.l50
:110. 0. LAP" ff,.D/ •••.CHINS •
tLAP •• j(;~T(Lb/yARD I" ~RAIOSI, 300
:HOIL" ( ') lH
:EFFlCIENfV l'} 75
:N". OF OELlvr.RY I '. .• •:-----------------------------------------:-----------------------------------------:

t ~TlOOIRROPRODUCTION/DAY
:HA~~ op SLIVERS
:F.R. "»II
:F.R. D'AWlTER {io,c~l
:EFPlCIENCY (')
:110. 0' DELIYERY/MACHIOE
:110. 0. PA.SACE
("ASTE ('I)

:00.
••,
••: :
: :: : t

: DRU pltAlffi 1 ORA" FRAM'. :

:"EQUIREU PRODUCTION/DAY
: T. M
(.AOR Of ROVINGS
:TP'
: .PINDLE SPBm (~"")
:SPFICIENCY ("I
IRO. OF SPINDU"/MACJlINB
:USH (~l

;-----------------------------------------:-----------------------------------------:

. .• •:-------~---------------------------------:-----------------------------------~-----:
: OOll"EIl I COl.lllR"

:-----------------------------------------:-----------------------------------------: ••••••,
••j.n :
••,
•
•

,
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3"'.65
9691.96•

:-----------------------------------------1-----------------------------------------.• •• •
:REQU[RSD PROOOCTION/llAY(Lb) 14909.'3 :P"ODUCTION/UAME/RHIOT (Lb) •
IOSLIVERY .OLLEft 010 (lncb) IS IPRODUCT10H/fUllE/OAY (Lb)
10ELlVERY RoLLER IPW SO
:LAP I'SIOHT/YARO IN GIIAINE MD ITOTAL NO. OP L. PORWE. REQIII••
ISPFIC[ENCY (~) n
I.•••STE (~) I

:-----------------------------------------:-----------------------------------------:
: L"P 'OIDIER : LAP POR~ER :

:-------------~---------------------------:-----------------------------------------:

•
•1-----------------------------------------:-----------------------------------------.
: ORAI'IIiG-[ : o.""NG-I I

:-----------------------------------------:-----------------------------------------1
: I I
:REQUIRED PRODUCTION/D"Y(Lb) I~OSS.M :PRODUCTlON/PR••W;/SHIPT (Lb) • IllS.l':
:HAN~ 0.16 :PRCDUCTlON/PRAllE/DAY(Lb) • 1946.1l:
If .•. RPIl 2500 IP"A~E "EQUIRED/PUs ••oE • l." :
IP ••• OIA (lnnb) T.U5 :
IEOFICIENGY (") 1S :TOUL PIWIE noUUED • 3.8l
:RO. of CHEV•.• Y/ ••••CNINE 2
1.0. OF PASSAOE I
:•.••STE (~) I :
• •
• •:-----------------------------------------:-----------------------------------------1
: CARDIHO I CAROIHG :

:REQU[RW PROooCTIOR/llAJ (Lb)
:ooTF"R sonO (RPW)
:OOFfER DlA (lnnh)
:1I'EBDAFT
:IWI~ Of SMYE.S
:EFFICIEIlGY (')
:I'ASTE (")

"209 ••7
••
"1..1

0.16

"',

:PRODUCT[OH/P.AIIE/SRIFT (Lb)
IPRODUCnON/PIlAIIE/llAY (Lb)
••:TOTAL NO. Of CAltDS R~QUTRED

•
•
•

415.03
12.'.01

I-----------------------------------------:-----~-----------------------------------:
nOW llOOW : BL01I lIOOW :

:REQUIRBO PRODUctION/OAY (Lb) 15311.'5 : PROOOCTION/'ftA~E/RB I OT (Lb) • '750.00

:LAP WEIGKTjYAROIn oz. •• : PRODUCTION/'RAME/llAY(Lb) • 12S0.00

:UP RoLLER OU ( lnnb) '" ••
:LAP .DLLOR RPW '" IIEQUT.Ell NO. OP BellTUIE • I . 9'
:6PflClf.NCY (" "IUSTE .., , IRAI' COTTONREOUllf," • 1~6""."

1-----------------------------------------:-----------------------------------------.
: I

• •. .
1 •••••••••••••••••• =•••••••••••••••••••• =••••••••••••••••• _.= •••••••••••••••• ==:= •••

SUWERV Of OlITPlITS

1660 •• 7A
n,21

1.04

••••••••••• _.===.= •••••••••••••••••••••••••••••••••••• =••••••••••••••• _:••=•••••••• :
:ACCES.O.'ES REQUIRED :W.CHINE6 ALLOCATHO I
: 'LTVER CAS : •
il. C•• O,nl to d•••• lnl • In' I'. "[NO PRAllE • .' •. 68.
:2. O••.• lnl to I." fn""". • 90 :l .• [~PLf)l 6.05 '
:3. C"""". to d•••• lnl-I • 230 :3. DRAP PRAME" • 9.'9
: •. O"~~inl-l to dr~l',n.-' • 196 I'. COWBEI • Il.~l
IS, O".~in~-' to .lmpln~ • S~. IS. LAP FOR,,"O • I.S.
: : •. C".DIMG • ".n
:OOOINr. "OBDIN • 2SSS, :7. SCHATURE • 1,92
IRING DOR"IM • 8570' I
ICON" • 3~M IRAI' coTTOM Of.QIIIRED

:OAR. IWPLEMENTATIONRATE <,,).
I" !DES/LAWUR••••••••••••••••• =••••••••••••••••• == ••••••••••••••••• =••••••••••• _••:••••••••••••••
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•
DETAIL< OF sPIN PLAN of YARNIIA~UFACTU"lNGM[LLS

Y.R. TYPE : CAJlOBD :

pl"CE UP/tAMIlS/HOUR

0.83

920.02
l778.00
1.08

•

•
•

•

•

oUTPur&

:TOTAL FRAYS "EQUUED

:PRDOUCTIONjFIWlB/SR'PT (Lb)
: PRDlIUCT'DJI/PftAMSjllAY(Lb)
:'RAYS RBQUIREUjPASS~GE,

: SlVtsjUIIOUR,,,,

467\.0;1
0.20
2200
, . 125

",,,.,

(Lbl

INPur VA.IABLES

:"EQUIRBO P"OIlUOTION/U~~
:OANKOF 8LIVERS

:'.R. "'"':P.~. OIAN.no (;nch)
:EFFIC'.~CV (~)
:~O. OF DEL1VtRVjllACHINE
:80. OF FASSAGE
:UStE (~)

,,,
:-----------------------------------------:-----------------------------------------:
: C~RU'MG : C~RDING ::-----------------------------------------:-----------------------------------------', '

:-----------------------------------------:-----------------------------------------:, ' ', ' '
:S'QUIRED PROD\lCUONjDAY (Lb) 4U'.14 :PR<JDUOTIVN/U,MEjSHIPT (I,b). 6.1.6S'
:T.ll O.SOO :PROOUOTION/PR""'EjDAY (Lb) • 2063.04,

:HANI Of ROVINGS 1.'0 : :
:tPI 1.013 :80. OF 8/P JIlQUIIUlD • 2,24 :
:SPI"O'E SPEED (~ ••• ) 900: :
:'FfICIENC~ (~) 7\ : :
:8G. D' SP'NDLM/ ••••CNIN. '24 : '
:.~STE (~) I :
, ', ' ':-----------------------------------------:-----------------------------------------:
: DItA. fU"E : OIL\. n""'E ::-----------------------------------------:-----------------------------------------', ', '

:-----------------------------------------:-----------------------------------------:
: SIMPLEX : S'IIPLIlX :

,,,,,
:•••••••••• =•••••••••••••••••••••••••••••• :••••••••••••••••••••••••••••••••••••••••• :
: .,"" FRAIIE : RIND PRAII1l ::-----------------------------------------:-----------------------------------------:
:E"DR.uno'/Ho/IDII spHlIlr.E" )0 : :
:COUHT •• :"ROnUCTIOR/FllAME/SHIFT (Lb)' IO~.Dl:
:r.M J.501 :PROIlllCTJOH/F"'IfB/nAV (l,b) • 324,04:

iTP] 22.14" :
:110. of SP'NOLM/fR'M' .n :.0. 0' R/F REQUIHED
:SP1"DLE sPEEn ( •••• > ISODD
:RfflelE"CY ('l') 93
:.EQUl.W rROIlUCTIOH/DAY (Lbl 'S37.9&
:USTE('I) 1
:ERD RREUAGE/HOU"/IOO .P(NOUS: 2S

19J.'.
S.I.U•

:REQDI.EO PRGUUOTIGN/U~Y(Lb) f14S.ll :'RODUC'lIOMjFIL\/lE/SRIFT (Lb) •
:OOffER RPN 30 :PftOOUC'lIOMjFUIlE/DAY (Lb)
:OO'FER D1A (,nch) 17
:'"U D~FT 1.2 :roT~L NO. or C~RDS RBQUIRED •

:~""K OP sLtVFJlS 0.2 :
:E'F10lEHCY ('\) M :
:_AST'. (~) I '
, ', ' ':---------------------~-------------------:-----------------------------------------:
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S]JJilll!RY of OUTP(J,,"

:ACO"".ORI~S RBQUIRCD :••.•CHINf•• ALLOCATED

:.LIV~ft CAN ••
:1. O.,din& ., d •••"in& • m :1. RING FRAWE • 1•• 0G

:2. D.a.i"" ., .i.plex • ". :1. GlMPL"X • ~.24
:~.DRAWU.urn" • ~.O~

:ROVING oDn"'H • 1261 :4. NRDIHO • A. "

:RI~O ""ORIN • 111'1' :,. • OHATURR • 0.1 •

:RA1I' COTl'(lW REQUIlBD • U40.~3
:YAR~ IIIP1R!1RIfTATIO~ RAn (~). 93."S
:.IOCR/U"OUft • D.B3

•
•• •• •

: ••••••••••••••••••••••••••••• 0••••••••••••••••••••••••••••••••••••••••••• <= •••••••• :

:-----------------------------------------:-----------------------------------------:
: "1.0'0" ROOOI : "WR RooM :

:-----------------------------------------:-----------------------------------------:. .• • •
:RCQU1~CD PRODUCTION/DAY (Lb) 4'91.60 :PRDDUCTIOM/FRAW6/"HIfT (Lb) • 21"0.11:
:L~P ""IOHTIY~RD in oz. 11 :PRDDUCTIOH/FR •••••••/DAY (tb) • ~U2.14'

:UP RDI.LER OIA Onch) 10 '
:LAP ROLLCR UN 10 :nQOIREO 00. Of RCUTUJl" • 0.1. :
:EfFln6~CY (~) 15 •
:nsn (~) I :1lA" COTTON UQUlnO 4UO.~3•• •• •: :
• •••

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• <~<•••••••• =••
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mAllS Gf 3m PL!~ Gf vm MA~UfACl'UmGKILLS

m~me : H : potmm [11' 30
C1lTro~(II ' 10

cnNEmDU I mm6 ~/c tl
mCE Uf/LAiGUiIHGOI : 41 SPlNum/CGIE llG cm FUn/1m l~

"'''''''''''''''''''''''''''''''''''''''''''''''''''',,''''''''''''''''''''''''''''''''''''"",,,,,,,,,,,,,, ' ' '
I IKPOTVAIIARLES I outPUTI : I
: "" '"'' "" """ """,,,,,,,,,,,,,,,,, """''': ,,,,,,,,,,,,, "'",,''' """"",,,, """ I "" ""'" :
I mo 111M, I IIKOFwe I I1'---- .• --- ..••.. -- •• --- .•. __•..•• --_•••_-_.----_••• \.__••. --_.•••.. __•.. -••. __•..•• -- _•••...•.. 1---.'----" I

ICOUit 41 ' IPROOUctIOMlmME/S~1I1'ILlI' nl6 I I
in J.m :flODUCT[ONlm~EID!1I!. I ' nUl: :
fPI 1l.l0l
iiO. Of ,PINDLES/m~E III illO. Of sl! SEQUIR,D 11,4G::
lflNOU lPEiD (Tpl] 1\500
:,fFICIENCY 111 '3 :KO, O' SW&SILJBOUR Ul : :,"IUlRW Pl.iJOilcrIONIO!YIL~I : muo I I I
WAtEll) 1
:!jfD mmGO/~OURmfr !f1~DU,: 2\ : : i
1:::::::::::::i~~~~~~:::::::::::::::::::::::::::::::i:::::::::::::::~~~~~~~:::::::::::::::::::::1:::::::::::1
:mumD P!ODUCfIO~IDAI1).11 : ml,!1 :PRODUCTlo~mAMElsmf[til ' tnl.ti: :
ITJ t.m ImDUCfIO~lmMEIUAlIll) , llil,1I I 1
I~A~K01'iOmQ; "l.lD I I I1m t,ID) I~O, Of IIF RRQUlm I.ll I 1
I;Pl~DLE mED ITPII Il~O I I 1
Imlm~C!I~I Jj I I I
INO. GF5PINDLEsji!CHm 1H I I I
lIUTEI:!) I 1 I I
I ••••••••••• •••••••••• •••••••••• __•••••••••• __1••••••••••• __•••••••• ••••••••• _•••••••• 1. ••••••• I
: OUfFlm : ommME : :1.-.•••..••. ---- .•••..•••••• -•...•••.• -•.••••.•••. -- I-..••..••• ---••.••••.•• --•••••.•••• --- •..• '1."---' ••'. 1

jR!IUlIED nODUCTlONIDAlI,b] ,lHUl lnODUCTlGi/FUI!ISWT ILb) , 1131.11 i :
IU (GF SLliERI O.1S IP~ODUCTIOi/fRAN!IDAlIL I mUi I I
IF.!. rl'. ,'.',',', lum IiQUllED/fImG 1.14I I
11',1,Dmm I,ncb) I I I
IEF!lClONC! 111 11 ITOm IIIME iEQUliED l.i! I I
I~G,OF ~~LIV! YIWICil~t 1 I I I
I~G.Ol'mmE1 , I I 1
"mEI~I I I I
I ••••••••• _. __ ••••••••• •••••••••• __ •••••••••••• _.1 •••••••• __ ••••••••••• _•••••••••• •••••••• 1• ••••••• 1
I wun 'conn' I I: --.--_ --_ ---"_ ---- : ---- ---_ ~----_ :.--_ :
:i!QGll~D pmUCTWA/UA! ILb] : 16DUi InoDUCTIOA/FRmIUIFT ILb) , JiU~ : :
1~IP!I~I~ItT! : lOD IrRooucTWA/l'm!IOIY(L I ' tllU~ I I
Il'fEDmm lincb) : o,m , I 1
I~G,01'lm RRD/~ICBm :! 110mmmE lEQ~lltD , U~ 1 I
ILA~ Il!IGHT I.DIIUD I~ GRAliSI: iO~ I , I
1~01l,sI11 : 10 I I I
IEFFICI wet I~l : 15 I I I
llin. Of DRWIRI : 1 I I I
!_ --- -_ -_ ---! ---_ ---- --_ -!_ --!
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--- .. ----.--L""FOiiEi------ .. --------- .. --.-- i.--------.----.--LAp.ioi.ii--- ..... ----. ---i.._-_..._.-i
,. .•_._ •••. ----.--.-- .. _-_.__••--_•._-_.-----.,.-----_.---------------------------- •••• -_.,-- --_•. ----1

iiEQUIRlD PRGOUCTlOmU ILbl : lHUl iPRGDUCTlO1lmWEIsmr ILbl ' 1lll.fi5: :I~itmnl~tmDl~.(i!C) U ImDUCT1D1Im~"ElDIY (L) , mU6 I I
iw '~IGil/YAl.D n OUIWS iD~ i11lTAL10, OFmi lEQUIlED' US j :
ImiC1ENCYIII 1l I I I
I,m,Iii I I I I
,__••.. __..•• _.__•••. .. ••• • .__1. ._•.• .. .•• . . •__. ----------1
: Dl!fIWO-1 : DumO-1 :
1----------- .---.--_.---_ •. ---- i_~::~~._~_~~::~~:~~1--.• __.. __..• --- •• --.---.----- i__.:~~~~__I~~::~:~~.__I
jl!QUII!~ PiODUCTlG~!D!l[L~) : SHU! I Il1J.U jPlODUCTIGlimmllBIFT Ill) ~ 1~~U'-: 101,15 :
IUH1 ; 0.15 I UI 1?IODUCTIO~!fRmIDAlIL~) , ml.l! I HOU5 I
If.!, !PM : 1510 1 1000 ImM~ I!QUIlEDlfASSiO ' I.li I O.il I
If.!. 011 li.en) t.1ll I 1.115 1 1 I
1!IPlCIENCYtil 15, 11 l!DiAL 'liKE REQUIRED ' UO I 0.11 I
I~O, OFDmi! VlmmE 11 11 1 I
I~O. OFP!SIA~! 1 I I , , I
I'AITE (~I I 1 U 1 1 I
' •••• __•• _. ••• •••• ••• 1__•• __• _.I ."_ ••• __•• " ••• •• __."_._ •• ••• .1 •••••••• .1
I C!lDl~~ I I CUDl~O I 1:..--- --_ ...__ .....-- --_ ...._--: ...---_ ..;--_. __ ...-:-- ._ ....__ ...---". __ .._--_.--_ .._--_._ ....-:------_ .._-:
ilElutm ?1@UCTIO~IOAl(LII : lW,lI 11~Ol.lOl :pmUcrIO~lmM~I!BIn ILb) , HUI I 11UI:
1M m IPf . ,~~ 1 )0 ,PIODUCTIO~lmME/DnIt ) Il1Ui, m,ll I
IDOfm OIA l.men) : 111 211 I I
1m DAFT ' 1.41 I 1,1 ,Tom HO.OFCAiDI!EQUIiEO 4.U 1 l.ll I
I~m OF !LIVElS D.ll1 0.111 1 I
ImlCIEiCY (ll 1\ I i5 ! I I
ImlE(~1 II \1 1 1
1•• --_.- •__•• __• __•• _•• • • .1 1 •••• •••• ••••• ••• __•• • ._1_ "••••• _.1
1 !WI 100M 1 1 IWI I.OOH 1 I).. --- ... ------_.. ---- .... ---.... ----.---1 1--.. ------ .. ----- .. ---.. -... ----... --- --_.. I--- .. ----.-:
:R~GUmOPI.OOUCTlO~IDAi[Lb) : 5601.11 )1Oll.11l1 lPiODocrlOmI.I~EIIRIFT ILb) , 215UG I 1111.t4:
ILAI'mmliUD il Ot. : 14 I 11 IPiOnU~TlO~mmID!Y (L I mUG 1 1011.0 I
LAPIOLLU Dl! {incll : 10 \Diw lOLL!! m 10 I 10 jlEQUllEDWO,OFlClITUl.R ' Ul : 0,11 I

IEfflCI!~CI I') 15 1l,flSTE {~I l : j 1m CO'1TO~lEOUliED ,m~,l! I lijlJ.41 I

i"",,,,"" "'" ",,"""'''''' ,,,,,,,i,,,,,,,,,,;,,,,, "" ""''','' '''''''''''''''''''''''': ..---..----1
I lUl'Un OFOllTPUT! I 1
1 """,,,,,,,, ",,""""",,",,"'"'' '"'''',''''''' '''''"'''''''''''','',,,'''''''''''''' \ iAC~ES!OR1E5uQU[l.En - •••••• -- ••
IlllVEI ~Ai :, ; if!CMtiES AlLOCATED, I 1
t, ~!fdln1 tQ dnll'; ii ",WI.11. DrlJing10 I,~ 101m ' II I 11. IliO flm ' ll.l~ I uo : ' .••
11. ro.bor 10 dnll'I-! 111, 11, SlNPl!X ,1.19 I 0.00 I
14. Dfllin&.l to BlIIil!"l ' lJO 1 I)' Dill FlAm ,1,4a I Ul1
II, Oral;II'll~si.,I" m I ,4, CG~m U~ 1 UOI
I 1 II.wmUEI. 'O.lll U~I
IIOVliG iG!Bli 1\111 I Ii. Cml~G 4.IG I ).11 1
I~m !OBm , lim I 11,ICHITUI.E ,Ul 1 U9 I
: I lRAI COrtOHI!IB!II!QUmD It~I' 511U!: lW,41:
I I ,vm Im!KE~TATiO~Uti (tl ' 101.1', . I
, ,,!IDBI/LA80UR' 0,1) , ,
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ANNEXURE-C

RING PRODUCTION TABLE (RPT)

APPLICATIONS
Number of Sides per Labour(Tenter)

Total Labour Cost

Ring Production Rate

Ring Production per Shift

Net Loss Recovered Through Piece up

Revenue Generation per Shift

•

GUIDES FOR USER

c p-
o
U E••••_'''",.r/IDO .piodl".

"T , " " " •• u " " " •• ,. " " "
" •• " " " •• " '" " " •• •• " " "
" " " ". '" '"' ,., ". '" ". '" ". ". ". '"
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INPUt om mss '1It+!>

fD PRliT OUtpUT mil (IIttP>

TO ¥11~t THEfIOGR!1 pml (.ltl~>

TO ,USE GllTPun mss <lllIl>

I~~UURE-C
F'g' 1~f51

RINGPlODOC'l'10ifEAtUIE

""""''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''""""I liPOT Y!RImEI i
I""''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''"""IENDums/HmllGi Spindle: Ji ' ImE IlULTlfLlER , LSO
INtlNm Of !PliDLESIN!t~liE : III I YAl! pmE ITIlI/L'1 . lDD.H I
iU~m Of mmE, : l~ wmE PIIC, ITIlI/L 1 11.15
ImmE Emmm III : l5 : LAiGURPEm lANCE[pit'l U'i1ml ~i:
ICGUNT : 80 LARGUICGST1n.1 Labonr/,nl tl 55.Jl I
1"1St iULTlfLlER IT.NI : J.m : SPINNINGpol1l! IU/lDB smm I 1,DB I
ITlm Pf.1 1m (T Ii : lUOI , COSTGf PGm I 1,lml 1.0\ I
I"''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''"""I
I OUtPUTl 1
I"""""""'"'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''1INuml Of SIDES FERUMUI ' i ym PRGoucm~ RITE ILb/sn;fl/WO rp.I' I
IfDTALNUlm, ~p LASGU!!' I lAm RATEILb/Shi!tl 00 rp.1 ' I
ITOm L!1GUICOST/,SIPT{TI.1 ' I I, ' ,
I'"''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''"""'11 i YAU PRGOUCT10~ i PRICEOf m~ PiODDCED i WAm DUETO ,m WSS I
,PINOLE ••• __•••• ••• ••• __•__•• -------_ •• --- •• -----.--.---- E~Dmm6E mOVEm
Ismo: NET iRECOVERED:PEl Dn ,m SHIFTilECOVBmi----- ••• --------- •• :l!ilFT nl_••• _._. •• •• BYP1TC~- •• _•• •• -- •• - •• m lSIPT iElGDt ' PIICE mc~-up
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"""""',,,,O,,'''''''''''''''''''''''''''''''''''''''''''''''''''''''0"""""""""""""0,
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UGO .lU.ll IOUi Ul lOlSS!.!l il'!Ul llUI 0.10 lOUt m.1Q
1000 11lHl 1111.11 Uti IsmS.1i mUI m.l! !.SO 11!.!l m.1t
mo 1011.14 1ll1.1~ i.aG m3lO.19 101W.ti IOUJ lUI m.l! 15U8
mo mUi mUI 1.91 mm.l1 11391Ut 5!Ul 11.89 taU1 IlUl
em mU3 1&12.33 l.Oi lomUi 11511Ul m.il jU9 101.29 m.ll

lOCO iIlUI ma.!1 10.19 IlaHUI mm.l~ 16U8 lUI llUD m.ll
10m mUJ mUI 11.33 IO!l1Ul 1il905.11 atUl lUI m.1I 590,35
moo Jl1UI lIlUI lUi mm.os lainUl 93U8 lUI 131.02 m.ll
!l000 mu! mUl lUI m6U.71 lGliSUJ III!.!! 10,ll lIUJ m,ll
!lOOO mUG 11.13 mm.l1 226111.50 mi.l, lUI m.1l m.lI

lim ml.12 111U1 lUi lIli04.l1 11'1iS.Oi l18UI lUI m.lS nUl
moo Ulli.1, 1lfa.ll lUI 1um,lO 1 IIlU' 1l11.'l1 lUI 311.66 IIU!
moo ImUJ 16JUi Ii .11 mm.lI 11Utl.1t mU5 11,11 HUJ !lUG
11000 Ilm.l9 1&S1.20 lUi m5l9,1l 113811.11 tHUG lua IlUI 1003.0,
13m 1ll11.l. 1011.11 10.J! mm.17 lOl6ll.11 1111.1S lUS m.lt 1061.19

!lOCO 11912.81 llDl.li lUI mm.lI 11181Ul I!lUO lUI 191.10 Illl,11
moo mil.li Il1Ul !Ul IOllilUI m311.11 161U6 1U8 Ili.ll 1180.11
21000 11l1UI ml.3i lUI Imm.Jl mm,1l 118Ul lUI IIUl 1l1Ul
moo lUll.lI i!31.ID 2U2 11l1J1UO ma!.10 136a.l. lUI I1Ul 119s.!i
nooo mll.31 llU.H 2•. 01 l1mll.81 110183.21 ml.ll lUI m.ll mUD

11000 16110.15 5ilUI 21.18 lmm.ll 1017JUi lDl8.il 10.18 !lUi lUUI
moo lillUI 1661.1J 11.12 121il~J,n illliU1 2111.U lUi W.lJ lHue
moo 11610.10 \690-01 lUI lJlmUl 11ll5l.Gl mUi lUI ill.iS 111UJ
moo ISHUl illUl 10.18 1l1611Ui mH5.l1 Zlll.1J 11.81 m.l~ lllUl
laCDD 1Im.1! .m.ll 11.12 1Il1lD8.H 115131.16 111ua IUl m.lD m1.1l

"""''''''~~~''''"!,'';;''''''''''''''';'''''''''''=''''''''''''''''';,,,,~"""=";;,,'~""'''=''
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"'''''"'":::::""::.,,,::,:,, ••,::,::,::,''',:=''''''''''''''::"" ••,::"",,,,,,,,,==,,,,,,,,:="'"
I mill YAlIAII!."!! I

:." '" ':=': '''' ::" ••••::: ,::,' ,::, ,::,'==" ,==== '"::, ====="" ,,=== ,::, = "'==' "'" ",,"" "'" ====='"'' I
m BUm/ioUlm~ lI]1i1dlt: 11 ' VAsn mTIPLlII : 1.10
IIUKni 01 IImnl.lSIIlACUII: m ( TAil PIltl IjAUlLbl : lUU \
lo~m or IIACUIIS : ,n VAST!Pilei UI~ L I : lUIiMCSIU lrflCIilCY II) : 15 i L/.BOOImlO "AAIC'ipilcl uplhaul) : II I
Icom : lG I mOOi COlltITl.[ LI~ur/Shl Ii : 10.00 I
Ims!mmmi IUl :. j,m I mum mal 1"100 ;~lIDI.II : UOI
milT m IIC! IT II : ll.m I COSf01110m( (,IIlIH) : usi:" = ,,==, '"::,"" ===== "", ===== ,::, ===== , •• :: ,,,"" ,::, "", "::,,,," ",,, '''" :==::= ::'=" '''' = ::'=="" iDumTS

: ,,:,::, ::'=====" "'" ==== ::", ====:" •• = ,,," =,,,, ::=== ,,::, ,,," :='" ,,," "", '"'' '''''' ,,'" "" ,,,'" I
IRDIIBU.or SIDESm lJ.BOOI ,L3~ i rAIl PlonUClIOK 1m Ithmiftm~ 1~.1 ' IUS I
ITD1A1.rami! or LABDm ' 21 I usnlATi lob/Shit/ 00 r~.1 ,1.31 I
ITom !.!iOOi.CoStliBlU{Ti,1 ' muc I I

I"""""""""""""""""""":':"~""'""""""""""""""""""""""""",,1I i 1m fiODOCT10I i mClor fAIl PIODom I um DUI. 10 lilt ~o;s Imml " .-------------------------------- lIDSi.lUAGI ncomlDlsmn 1 liT \lIConiIDl m DI.! 1m iBm iIlCG1IUDI--------- ••--------(tIHIIt ul_. BYmCR- ----------- !Ii sun VIIGRt ' mCI ~ITCH'
:li:P1II :IL~IDiTIIIL~lihilt:ILblihift:1 T~ki I II Tiki I II Tiki I ilLblSlI!T:1 hki I :1 fib \1
I----j----I----j----I----j----I-.--j----I-.---i-----!-----i-----I----j----I----a----I----j----I---ji----'!"""""""""""""""""""""""""'""""""""""""""""""""""""",,1

t60C ma.il ICUi lUI mlaUl nm.l1 m1.l1 lUi IIlU7 1591,Oi
!060 lllUl 1131.11 6U6 mm.i. aml.ll 4i7UI IUS W!.OS 31il.51
iOGO lm.ll 1l\US 71.16 mm.n U111U6 mUl 1Il.l1 mU6 In .99
70M Im.li 1!3\,11 6Ul mm.ll 1I~'li.Gl 131.81 mUI 1!IU~
m~!Il6.l8 1811.3l JU6 10171l.1i II nUl WI.8! llUl IIJUI

~mmUI mU1 112.11 mHUt l!llIUC mG.lt moll mu\ SitUS
moo mUl 'lli\.ll 1li.60 mm.ll lim!,ll lllUl m,jO 181Ul ml.ls
lmo m\.8~ mu! 11Ul !iOiaUS malUS 10l1l.JO m.!J 111UJ 11l1.11
12m mua 111!.1~ 1ll.!1 I11m,lS lCl6RUl l111l.11 nUl mU1 1111.11
130aD muc llIUl m,ll mm.!l mm.!~ 111(1,1. m.ll 1IIl.l1

W~6 1\11.11 ll1U1 !lUI 1Il~61.1, llllil.08 llCS1.11 lil.i! mUI !l!l,lO
11m Ul11.1! l1!R.12 16UO 1ii51Ua mm.ii WI1.'ll liD.l1 l1l!.1S 911\.11
liQC~UR1l.l1 li2i.i~ m.li m5l1.11 mllUl UlSl.ll m.01 Im.ll IOl10.il
11OCOlim,!! muc nUl a6i~IUl 1!B81Ut 1!66U9 111.11 18lUt IUlUO
1a06ClmUl lC1UI llua mm.l1 1Ol1lG.l! 1OI2o.i1 ll6.11 5130.30m8Ui

n~ODlllll.!1 llDl.2! m.li mlil.ll mm.17 i~m:H m.l~ ,m.l2 lmUl
moc 13m. Ii mO,Rl 11'-20 lmUUI malUS m,ll mO.11 I1m,1!
llGOQllm.os mu~ liU, Imm.ll 1!i861.11 n611.11 )!l.la !9IU. IlfilU~
m~oIIm.ll 1~6l.l~ m.1l mlllUQ m1n.lO m,u~ 111.11 U16Jl lllaUI
llCDOmJl.ll mO.li liUl 1111311.61 190781.l1lIm,n !lUi mUI lI11U!

moc 1mB! ,UU6 m.01 llll11U1 mm.a! 11llU6 llUS ml.11 mBi.lSm~~tillU6 !~iUl lll.n 1l11m.lO llllil.1l miUI t'l.ll m~,1l IilJl.3l
mlO.IO IMo.o1 !lU! msm.01 HmUI lllJ6.ll nUl 1110.11 "MUS

216QOI!l1U1 illUl m.lI 111illUi mllS.SI 1mUI IOUl l6l!.li 11!l1.11
1eD~0llOl!.lS illl.1S llUl HmoUt mm.li li1i!.41 m,ll mO.ll 13181.11

'"'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''',,"'''',,''''''',''
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EMDBiEmlHmll~1 S¥ildle' U ' mr! MULrmm : LSD
ilUMIU GP 5PIliDtEs/mRIIE III : TAlll PUC! IllU1Lbi lUO :
lu~m OPmum 16 'UTII PileI mAIL I lUI
:mllJE !PFICI!ICi[I) II: U~OUIP~IfOme! llilcl 1?flml 4l :
ICOU" J6 I LABOUICOlT m.1 L. mi.!! II . 10.00 I
111I!i MULTIPLIEiIU) : 1.m I smmG PORI [n/loo SP1MDLiI : 1.00 I
TllIT PEl IICH{TPII : JUOS , cost 0' !'OfEl Itt./ln) : ).01
:,:::::::::::::::::::::::::::::::::::::::::::::::::,:::,:::::::::::::,:::::::::,:::::::::::::",,::::::,:
I OUtPllr. I1'::::':'::::::::::':::""""""""""""""'"""":""""""':"":""""":""""""'1
IliUMm Of !IDHI PEl LARO~I ,1.14 I TAU PiODOCTIOIIAf! ILb/!lIifl/iOO r,.) , lUI I
IroTAL~Umll OFmouu , 1.4 I lAST! lATH(Lb/!hiltl OCrp.1 ' l.O4 I
ITOTAlLABOIIIOO!TIIWTITt.) , 1.ID.OO I I

l"'"''''''''''''''''''''''''''''''''''''''''~::'''''''''''''::'''''""""::"'::"'::"'::""""'''1
I i TAU PIODOCT10'! i PUC! OF lUI fIODUC!n i fAIn DO!TO iMP:TUlU I
Im~Li' ---.--------------------,.-.- --------------------------------- &In!lUlAG! IEoomHD
ImHD : iiT iUCOYEm: m DiY im nm iIHOOVURUi------------------.IIIWT !'l
i Iml :(i:~iii;;i.iii:~ii~;iti!Mmrt: i'y;i;-j---! i-T;i;"j""- :iRM:1r: l~m:rfTi( r:liil it Im;Uj :
!::::~::::!::::~::::!::::~:::::::::1::::!:::::~:::::!:::::~:::::!::::~::::!::::1::::!:::I::I::~~::::!

mo ,m.tl m.1. 14.11 mm.ll mil.ll tll1.11 11.51 1m.ll lIll.11
mo lJll.ll 1U1.11 61.96 11l11U! illlUI lOll .11 10l.9t IllUt HtU6
1000 lD11.1t ll1Ul 11.l1 mUO.ll 101m.u 6116.01 11Ul 1aiU1 Illo.n
mo 111U. 1111.11 !l.11 !lim,ll lIMJI.Ot 111i.G4 142.11 llJU9 Ill!.!l
noD 5t)UI 1i1l.Jl 101.14 10111J.1O IJlll4.61 Illl.tl IiJ, 11 ltll.ll 1661.18

mo 0110.01 lDlUl 111.Jl t1l11S.ll 11111l.l0 1114.l1 !IUD 11l1.l1 !J1l .•9
10000 .11i.lJ ml.ll 11Ul 10111J.ll 119'01.11 101lUI m.il J10UI 1014.11
11m Hll.81 HlUl HUt 160UUl 1I61li.Jl 1111l.11 nUl JtlD.1O 11lUO
11DOOill1.U I1lU~ Ill. 11 ~11160.1i mm.IJ 11llJ.1l 144.6~ )ll1.11 ml.ll
1mo lUl.l0 lHU! Il'.1D 66lilUI mm.50 llllUl m.Ol tDll.O. nn.ll
14DOO '511.11 Jl1Ul 110.11 1Il10Ul 1l11~1.O1 lt11l.DI m.ll tlll.9~ ~11I.11
11DODl~llUl !!IUI 101.l~ 164m .1I mUl.6~ 11111.51 m.1l 1661.91 lom.1J
1.DOOImUl l.lU. 111.41 Ilml.11 111W.14 1611Ul m.u t114.lt 11l1l.1I
11DBD1151Ul !&ll.l~ 11l.D1 UU19,44 lI8Ul.a1 11m.!! 141.61 111l.11 11Otl.H
11m llllJ.ll 1011.14 144.6. !I1m.11 JOlilO.ll 11149.11 li1 ,00 llli.l0 lllll.IS

llDDO1l!lU4 1lD4.1! 111.16 96116l.l1 lllilUl lll~UIi m.l! m1 .•1 llm.l~
10m lllll.t. tlll.&l m.ll 101l4lUI mll1.ll IOllUl 401.11 (ill I. 51 ltlil.ll
moo IIm.DI I15U. Ul.It 1011106.11 mm.ll lltD!.11 m.l. !il1l.1i Inn.1J
moo 11111.11 muo m.DJ 1111l18.10 J1l1ll.10 12m.lli m.ll 6140.11 15m.a
moo 116ll.ll 1ll0.14 llUJ 1111llUl HOm.ll 11m .DO tiUt 11l1.1l Hil!4.1~

24000 I~JIUl ltJUI m.ll 1ll1ll1.l1 401113.16 l4tliUl m.ll ltil.l. 11001.1~
lIDDO1Ol1UI 16.Ul lJl.Il Illml.lD mlfiUl mll.Il SOUl 111J.19 1ll1l,iD
lmo 1HilUO sm.01 111.10 13111l5,OJ 14111U1 lolOI.3D 110.11 IDH.n ISHUI
llOOO I!HUI 1110.11 l,UO Il10lJo.J~ tlIm.ll llSH.lI m.Il ml,~1 lm!.!l
11m Ilm.41 IHl.l1 llD.l9 IlImi,4l mm.l. lll44.11 m.ii il0U1 Im1.l1

86



UUlDl!-C
iIIO PIOUUCl'IO~F!ATUl~ PIli 6 01 II

1::::::::::::::::::::::::::::::::::::::::1~~~~:!~!!;!~~~:::::::::::::::::::::::::::::::::::::::::::::::::
liMD IIEAlSIBolTllfiO Spindle: lJ ' JUt! MOLTIPLIU : l.li
i~UMBUOFmInLU/UCRllIi; 4J1 i niH me! {TmIL~1 : 11.00:
IOIR!l OFUCHIliU ,16 I I~m PlIC! ITAUILhl : IUl I
ImlilE Ef'lClnCY 111 : 11 I UBOUI PUfll lAm Ilitch 1!I~w) : 41 I
I~ONT : J~ I LAIDOIreST 1"1"1 min, tl 10.00 I
Igm mrl:1IEMilll ; km i gW~~Gp~~:II(}I~lmISPIIDLEI : U~I
: """"',:,::,"'"''''''''''''''',::::::::''''''''''''''',,,,,,:::,::,,,,,,,,,,,,,,,,,,,::,,,:,,,,,,,, I

:"""""""""',,:,:,,:,''''''''''''''''~~;~~~:::,,:,,''''"'''''''',:,'''''''''''''''''''',:::::,:
,MUIB!R OF lIDES PEl tAiOUi '1.OD i YAn Pi.ODUCTIONUT! ILl/shift/loa rp.1 ' IUS I
ITom IfOmu OF 1.A5001S " 1. ,. 'AnE 1m II..milll DD'p.1 "J.ll I
ITotlL mOUI rolT/SBlnITl.1 ' IllUD I I

:""'''''''''''''''''''''''''''''''''''''''''''''''''''''''''~.,''''''''''''''''''''''''""""''''''''''''''''''''''''''''''''''''''':I i YUI PlODUCTIO~ I filCH OF TUM flODIICED I ,un DUR TO lin LGIS I
smm --- ••• -----------------------1 ••--.------------------------.---1 DD!l!AUGi lisromHDI:mHU: liT il!roVElHUI m DIY lPU 1Bl" IlW)VSl!DI----- •••• ----------llSllrT!l1

: Iml :ii:llii;;j-iii:lii~;il :fM!~f1iii"i;k;-i---: i-T;i;-j-.-:i!M:1r i(~m:IrTi(m~!1:!lm;Uj :I---.i----!---.j---.! .... j----I----i----!-----l- ... -r-----j---.-I----j--.'I .. --j----I----j----I---10-... 1

1""""""""""""""""""""""""",,,,,,,,,,,,,,,,,''''''''''''''''"",,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,1
iODD 11ll.U !Oi.1O lUO 103m.!) mU.1I 141'.!1 n,ll IHl.l! lD.US
1000 ll!l.11 1112.11 lUl llml.6i mlU~ S51l.U 110.41 InUl mi.l~
mo 4011.11 1lll.l5 lI.ll lOllJO,H 1I1'1U.4~ .m.ll Ill.Sl 101l.Dl 4iOUS
1000 41l1.l. IS&!.H IOU! llOlDl.11 llnJU4 l1JUl 114.11 IlSUl ll1UD
mo mu! lill.ll 111.10 40111J,U IlmUI iIll.lO m. 1~ 1.~UI i1JUS

!ODO 6116.i1 10lUl IlUJ mHl.l! lml1.10 Im,1l m,ll ml.14 m.,ll
10m 619UJ mUI 1I1.1S SO!1l1.J1 Im~l.l1 IWU.U m.1I llOUI lm.ll
IIOOD lOUS l4l1.!l IIUI mOll.Ol umus 11lIU6 llloll llO1.11 144!.Ol
\lOOD IISHi l1l&.H nuo mOlD.11 10mUl IllSUS l'l.DS llIl.O. !lDUI
IIOOD IIJ!.lD 11ls.OJ III.U mOll.!l 1lOI11.lD 14Jl1.04 181.11 muo ll11,ll

14000 lS14,1l JI1Lll m.ls m.OUl 1l1l6UI 1l46l.lJ J~Ul l11S.ll 10144.14
I!OOO101l4.Jl ml.ll 120.11 16451US l!4IlU6 lil~Ul lll.ll 1011.11 lUlU!
Ii~OO 1000Ul JilU! m,iI I15J41.11 l1lm.H ImUD lSl.l1 mUI mlU4
11m 1111l.1! JUl.lO 110.11 lii51l.41 mm.il 1l11Ul m.4! m •. ll om .J!
IUOO 1l1ll.2l 4011,11 m.Ol mil 1.11 JOlllUI 11!1UI m.ll iOU,O! llllU4

IIBOO IllIU4 4J04.1a m.lI lU4I1UI lllllUl 10llJ.llI m.61 ~l!Ul 1l1ll.11
lmo 13m.4. 4lJD.i2 m.10 10114lU4 mll1.l1 llO11,11 44\.10 m•.? 11l1D.04
mBO 14l1l.O1 I1lUIl m.IJ 1010100.31 mlll.ll lJIll.14 40).&4 101UO 16111.!!
m~o Iml.ll l!1J.~0 JIUl Illll1i.IO J1l1ll,10 IUlUl m.!J 1410.14 1'111.14
moo 150ll.JJ 5110." JJU! 111ll1!.!l mlll.1i 2540D.J! lOUI 1141.2& 1161U!

lUOO IU1Ul sm,!a m.40 1111l11.11 101l1).!1I lmS.lO m.ll mUI nUl.2l
15001 lmUI !m. !l m.ll 1l14l9UD m16UJ 1160U~ m,ll mo.l! Ill!J.l&
moo 11i1UO lilU1 JIUl lJ2l1.Ul Hl1ll.DI 181ll.D1 114.11 1111.19 IlJll.ll
llOGO lillUI 61111,61 l!l.li lJlm •. 1O Him.SJ Hill." !9i.ll mUJ 11122.18
11m 11019.4! .W.I! m.JO 1421lD!,H 411110.10 mll.!5 011.40 lUl.U lIl90.1)
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'. mUTmams i
1,:::,::"",:,,,,::,,,,,,::,:,,:,,,,,,,::,,,,,,,:,:,,::,,:::,,,,"''''''''''''''':'::'''''''':'''''::'''1
IUD mUS/Hm/IOO Spi•• le: Ii ! mn IlULTIPLln : LlO I
11II.1Il Uf SPilDtEl/lACl1U m I YAlIl filet IlllitA1Lbi n,oo IJ1JIlIUor MACRlns lG Iisn Pile! TlUlL I ILli
:mmE !HJeleJCfII) lj: LunUImro c! lile.1pfimi Ii :
IClJUIt 10 I LIHOUICost (Tl.I LI m/Sll II 11.00 I
I"llt IlULlIPLIU IT .• I : J.m I IflMMI1GrorJ!llIIlllO 9rl10LEI : 1.00 I
jTfISf PEl I'C~ IT II : IUOI , COlTorPOlEi il./ml : UJ I

i::::::::::::::::::::::::::::::::::::::::::::~~~~~~::::::::::::::::::::::::::::::::::::::::::::::::::::i
liUllR!l OFmi. m moul : L" I lAU PlonuetlO. UTE IL!/Siift/lDO Ip.1 : ,1.05 I
ITDTALNUMRm Of LAIOIlU ' 1& I 'UT! lITE ILblSiifll 00 Ip.) , US I
rlOTAL1J50Ul COSrISBIP1'(Tk.1 ' Il6Go10 I I

i""''''''''''':'':'''''''''''''''''''''''''':''''''''''::''''::''"""""""",,,,,:,,,:,::,"""':I I TUM PIODUcrlOIl (PIICE 0' YAU PIOO'JC£D I 'ISTE 001 to illT !.Ill! I
smDLI •••••••••• - •••• - •••• --------- ----- •••• - •• --.-------------.---- ElD mAUG£ IECIIVUlU
:mID: M!'f iIECIIVEUD( PEl DAY 1m SHIPr iIICO"imD(-------- •• ---- ••• -.lJSBIFT BY!
: (IPM) :iLbiii;ji-FL~iikiiiitMJ~r!i:i"T;t;"j""-: i-r;;;"j""- (1!~I::'IT:Immnj I m;11 (flm;OI :
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I~~O 1711.41 m,ll il.ll lOJUUJ mil.11 ml.1l 91.11 141UO lm.14
5000 llli.ll lIll.l1 7Ul 114111.1. Wll.1l 1146.1' I1MJ 1111.14 mUI
,000 4011.14 I)lUl lUI milD.l! 10ll4HI 11lU4 14Ul 1116,0 4llUJ
1000 41l1.J1 lJ1l.1! 111.01 1lii01.ll l1nll.04 1ll1.J1 IIUI ml.l4 11ll.11
iOOO 14lUI Im.lJ 11Ui l0111U. UlllU1 lm.ll !lUI 1101.!! U11.1l

1~0~ .!IUl lUUl !l1.11 4lI14J.19 Illm.lI 10101.0' 111.01 Jli4.14 lUl.10
IOO~Om6.11 1111.41 IlUI lI91l1.11 169'01.11 1I1ll.40 131.11 lill.O mUl
11m Wl.il WI.9S 114.44 mm.Ol mlll.ll 110ll.H 111.61 lllUl 1011.41
11000 1111.41 llIi.41 IlUl fiI16fiO.1& 10J!lUl 14l1l.0I m.lI 4Jll.ll !!II.OI
1)000 Iill.l0 ml.Dl 10Ul mill,11 110117.10 lJUI.4J 10Ul 4111.11 IOHUI

14000 !114.11 1111.11 m.ol 111l0Ul ll1iU.OI lfiilO.11 lll.~l 1011.41 11111.1fi
11000 101'U1 JJlI.ll lll.ll lUll! .1I llllll.6! 11140.11 llUO lHl.ll 1ll!7.31
I!DOO101l).!J ],11.6fi m.l1 1Il141.1l 11l14U4 110ll,1l lIU! llDUI 1l114.l4
Im~1I1lJ.5~ lall.l~ lfiua mm,44 liiUUl lUIUl UUI 6111.11 llGll.Ol
11000 IlllJ.!! InJ.ll !!l.ll 111491.11 mUD.ll lIm.ll m,1l fi11UI 11111.61

llOOG Il~lU4 mua lGl.lO !fiIm,11 lllilU1 11117.41 4ll.!l 6all.l1 15114.11
lOOOGIllll.lfi 41JUl J11.16 lGll41U4 mll1.11 111lUI m.ll lllUI lfilJUl
11000 14lJU! 4111.l6 lll.Ol 101m6.Jl lliaol.l1 lm •. l1 m.ll 1611.11 11ll1.10
22000 WI1.lI m1.90 m.ll 11llJ1i.lij l1ll11.10 1611U! llJ.ll llIUl 11111.91
llGOI lm1.l1 1110.44 lfiUI l1llJ4Ul HOm.l! 11HU1 541.1G 1l4J.ll 19010.11

140M lUIUl HlU! 110.51 1ll111Ul lO111l.lfi 11541.11 m.1! I1OU1 ml1.U
11m 1fillO.ll 56,l.ll 1".45 Il1ml.JO 414164.41 Hlll,11 llUl 106i.11 10lfil,11
moo l1fi10.10 lm.01 41UG 1ll1lil.U H11lUl 10111.15 filI.4fi 14J1.41 111~G.ll
l1D0~ liHUl 6110.61 m.ll lllfilli.16 41114l.l1 Jllll,19 mol4 mUl 111lfi.ll
moo llDll.41 iJ41.11 44Ul 1411m.ll m1Jfi.li Jll~l.ll ifi!.Ol IDIIfi.ll llHU4

88 •



IM.UOIH
II~G PiODOCTlQ1~mU1H PilI I ~l 5!

l::::::::::::::::::::::::::::::::::::::::m~:mmm::::::::::::::::::::::::::::::::::::::::::::::::1
!~DIUmIHou(tODSpilil. 11 ' mn MULTIPLlU : UD I

iiUIBUOfImu !!/mmE III ~ mil f1IC1(UIA/Lbl : 1UO I
IUMBEIO~mutus l~ ,mE PilCe lrlU'Lh' 11.11lmm! ,1fICt~iCY III ll: mOORm,o IUCE IpHcl 1~liou) 15 :
ootlU n tAlOUl ron In., Llbm/Skl II 10-00I
Irm! IULT1PLIEl [ul J,in: smm~ po't'ltJIlGO smm I 1.00 I
Tim PHI1m Irm ll.lOI, COlTOFpOln ( 1./XlHI Ul
:""",::,"":,,:,::,,:,:,:,::,::,,:,::,,,::,"""""'"::"':'::"""":::""::':'''''::':'''''''i

Oln'PUTI
i":"'::"'::"'::':::"''''''''''''''''::::'::''::'''::':::::::::::::::::::'::'::::':::::'::::::::::::'i
11UMm 0' SIDES1~llABOUI : Ul i mil P1000CTIO~lAtE ILb/Shill/100 r,") , lUl I
ITOTALNurmi Of L~HOUlS , lO 1 lAm 1m (LI/Shilt/ 01 rpI) ,l.ll I
ITOTAlLAWUIooSTfSRInm.) , 110UO I I

1""""""'"'''''''''''''''''''''''''''''':'''''''''''''''"",,,,,,,,,,,,,""""'''''''''''''''''iI I UiN PlODU,T10I i PilCH or ym nonuCRD i lAST! DUBto im lOSS ISPI~DLE " •__•• ---------"----------------------- !J~6lmAGR l!CGimD
:SPR!D: H!f \ltcOVUED: PEl DAt im SRln ,IECOiPED:----------------.--imII'T BY:___________________ RT fITC!- ----------- m !HI1T II:IGBt ' PIICR PItCH-UP
:(tnl :ILb/Dlrl iILb/;hilIi(Lb/thilt:1 Tlla I :( fala I 11 Tila) ~IL,/Umll hb I :1 Tab I :I----j----I----i----I----j----!----,----i-----j-----I-----i-----l----l----i----i----!----;----I---ji---"I
i""",,,,,,,,,,,,,,,,,""'"'''''''''''':'''''''''''''''''''"'''''''''''''''''''''''''''''''''''''''!

mo lllUI lOi.I. n .16 lOliRO.ll mOl.!! lOll.11 10Ul 15lUl lW.4I
lm ml.ll Illl.11 SUI llml.6i 14911.11 fil11.41 m.4l 1941.l~ 4411.01
1000 4011.14 lllUI 101.94 !OllJUI IDlm.lli 164l.16 Ill.91 llll.l. Im.11
1000 4m,l! I115,1l IIUl 1161Dl.ll limUI Im.DI m.40 l1lUl 61!I,J4
!ODD lOU! IIIl.Jl !lUl lOlJ1l,1i llmUl 101!Ul lOUl 1I09.l1 J011.11

mo ,!lUI l~lUJ Ill.!l mm.ll IlHll.l0 II4.U4 m.ll mI.!! HiUI
1OO0D mA,lJ 116UI m.ll lO!111.l1 l.m5.11 111IUl 111.16 liI •. !1 1Ill.l1
IIDOO HlU1 Wl.!5 I!UO mm.OI mm.ll 1I011.1l m,ll 4l71.1l mUI
110DO mUI 111Ul lOl,n illm.a 10JliUl Im1.l1 lOUl ml,lI 10U6.51
!l000 81ll.10 llll.O! 110.11 mm.JI IlOnJ .51 lb16Ul lJI.J1 50ll.11 ll111.ti

!l000 1514.11 )111.\1 lJl.ll 1lJ60UI ll1UI.OI 11140.11 JlUO lUl.ll 1ll11.18
15000 101H.Jl ml,ll lJ4.l6 1ml!.!1 mill .•6 1!lI4.IO !IU! lll!.!! lllil.41
10000 ID11).91 mU6 111.il 111lll.l1 lllill.l1 10m .•! m.ll ill!.ll 11161.01
1100D 1111l.ll muo m,1I mm.44 limUI 11•• U~ 111.16 i601,11 llOlU!
moo l111J.ll 4011.14 lD5.1l mOl,ll JOlilO.l~ ll!Jl.lR 151.11 m1.!1 Imo.ll

11000 1H1l,1I ml.ll llUl lU461.!l !1lI1Ul 14111,lJ 111,11 ml.ll 1UlUl
10000 Illn." mO.n 1!,.11 1111414.01 lJllll.l1 ll4iUl m.ll 111],11 lJ11l.l!
moo 14l1U! m1.li J 6.10 1000IOi.Jl ll6IDl.ll mOO.1i HUO 11il.l1 lill1.ll
moo IIlll.l1 mUD m.ll 1I11J11.10 l1Jm.l0 lUlUl JiUl mO.ll unUI
lJm 116lLll lllD.H m.ll 111ll1l.il mm.ll mOl.15 !1I.ll !m.11 10l61.4!

14000 liJlo.ll lIlUI m,ll mmUl 4DmU6 I051U1 611.6. !!ll.n 11l5Ul
I

moo 16m.!1 1•• Ul IlU6 Il1ml.lO 1lI16Ul llIS1,ll 0;1.11 lll.,1l 11Il',11
lMOO 11.10.10 mO.Ol IH.l. lll!l6I,OJ H1155.01 lllJl.6l fi6Ul 11101.11 1101U!
11000 11l1!.!l 6116.61 m.ll 1l161Ji.l. 151145.11 J410Ul m.ll 10493.11 mlU1
moo 1901Ul IlIl,ll m.14 14mOl.1! I1lllfi, 16 JlUo.ll llUO 10m,16 1mU!

""""""""""""""""""'"'''''''''''''''''''''',"""""","""""''''',''''''''''''
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",',',""""""""""',','''''''''''''''''',''''''''"""""''''''','''''''''''''''''''''',''','', mllT VAlIARLES I
:"'"'''''''' '"'' ,,,,,,,,,,,,,,,,,,, ",,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, I
BiD RlRmlRmm~ Sljl~I.: 10 ' IUT! IUUlFLIHI : 1.50
:mm Of !PIIDLRS{M! mE : ~l : 1111PilCH ITAUIL~I : JU~:
MUlm OF mmss : lD 'UU UIC! ITAI!IL~I ' IUl
:.mm EFflmm lSI : II : LnOUlrHfU Nut (pilei .'Ihml : ~5:
CGUAT JD LAiOUl CIlIt ITl,/llbmIShl tl JUD

:TlIST IGLTTnlEl lUI ,l,m : smmG 101 a 1(1/101smm I :).DO :
ITIIIT PRl IMCH(TPJl : JI.lOl I em Of POIU ( (.IURI ' us II" "" "", """,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,::,,,,,,,,,,,,,,,,,,,,,,,,,,,,::,::,,::,I
I OlIffUTl I
I""" """::,, "" ,::::,,::,,:: ",::,,: ::,::"::,::,,, """ "",::"":""::",,,,,::,,,,,::,::,,,, I
INurm Of SID!! PHI LARllIJi ,1.10 i YAU pJ.nDucrJO~ utE [LI/!hilt/lOO rV11 ' lUI I
IIOTAL~umRl OF LUOUIS ' Jl I WAIn UTE ILbl.hlft/ 00 rpil '1.11 I
ITOTALLAlOUIcnST/UIFTITI.] , l14UO 1 I, ' ,
I"""""""""""''''''''''''''''''''''''''''''''''''''""""'''''''''''''''''''''''''''''''''''1I i YAU PlGDUCTIOI i PlIC~ OF 1Ai~ nODtIl:ED 1 tun DU~ fO lilT LOSS I

;PI~DLE 1•••• ------.-.- •••••••••••••••••••••••• -----................... EMD8iEAllOE \ECOVU!D
:SPEED I lOT il!COVEmi fiR DIY ;m smr ilECmm[ --.---[lsmT ni

•• -.,--.-.- •••••••• iT PITCH••••••••• --. _•••••••••• PEl mn niGHT ' PlICE PlleR.UP
:IIPKI :ILlI/Dlfl ilLi/SbHt:1Li/Sbifl:( Till I :1 Tlb) [I Tail I [(Lb/~Hlftil TIll I II fill] :

!::::~::::l::::~::::l::::~::::l::::~::::!:::::~:::::!:::::i:::::!::::~::::!::::~::::!::::~::::!:::~~::::!
m~ 2111.0 101.1. lUI l~mU1 mil.ll HlUI 101.14 161l.li l111.1I
lm mi,ll 11ll,11 lUI 15mu. !!llUl .m.ll IJUI l~lUl 1Jl1.l1
m6 4m.H 115!.l5 101.H l~mUl 10Im,t. illUI 161,II lUl.n 56.1.19
1000 4151,). IlIl,ll 116.1. 116!Dl,11 t1mUl 9514.11 IIUl 21~U9 •• IU.
m~ \4lU! liIl.ll !lUI mlll.1i 1J5l14.61 1011l.l1 m,lI 1JIU, 15l'.24

1000 ,110.61 lOlUl 1.1,11 45i1iUl 1119ll.10 IlllJ.ll 114.06 1111.11 i50Ul
10000 m'.ll ml.41 !a1.B I011l1,Jl 1il961.11 1ll1U, lJI.iJ 4141.1~ 1141.19
11000 1415.11 14l1.l1 !lUi 1.6Ul.61 IIm,.15 11951.11 119.0) 4500.21 10M .11
11000 1151.41 l1li.41 111.n .11660,11 lOlUO.9l lOllUl lli.ll 191Ul 113JU5
!lOOO IIlLIO 114Ul BUO mOll.ll !lO811.50 11.10.10 llJ.I~ 11!!.41 Illl!.!l

14m llH.ll JI11.l1 253.Jl Jtl,Ol.ll illSU.Oi 11021.45 m.ll II0U! IJllUO
11m 10114.Jl lH!.ll 11l.il 16451U! mill". mil,"' 4~1,71 ,11!.l1 III.l.ll
1,000 IU1Ul J.1U, m.ll 115517,11 mUl.14 21HUI IJU. .m.ll III lUI
11m llm.ll llll.1O m,IO li05tl.U lUUUI 111~1.1' 401' 14 m1.1' liB5!,1l
11m Illl]' 11 4011,14 m.ll mm.l1 301m." W,Ul m.ll 14.1.2. 1100l.00

11000 IllIl,1I m4.l! J4l ,14 ml,UI llm~.l1 lllll,!! 110.11 1111i.!J 11lIl,6i
10000 IJm.I, mO.1l l.U1 101j4JU4 mill.ll 111iUl llUD 1l91.4~ Iml.Jl
moo H21UI ml.l, m.ll 1010161.11 1561Ol.11 m",l1 11UI 1105.1J 11Il1,01
moo Iml.1l ml.lO m.ll 1I11l11.U J1ml,10 llm,41 IlI.OJ lllU4 lml,JI
13000 IlI)I')J lHO.H m.il l11lJll ,11 19011l.11 111,Ui ill.ll 9llLlI 111lli.Ji

moo I,JIUl 5l)UI 4JU. Iilllll.\l 4D111l.1i Jml,91 m.ll "'1.61 ,lilI.O.
moo 16llU! 5/i6J.5l 4lUi 1l1ll9J.l0 4H1!UJ lml. Ii m.il 10Ji4.l1 lJ'15,11
mDO 11610.10 mU1 HI.11 tl111.J.01 44lm.01 Jim,IO nUl 10ll!.!2 llliO,4I
moo IIHUl .116.61 4!Ul 1116llUi mHl.51 lm"'l m.ll lllIJ.!! lllOl.Ol
mOD Ilm.45 il4J.15 501.15 1411201.49 m1Ji.I, liOl!.!! JiLl! 11601,l, lU4U,
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''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''""'''''''''''';
i""""",,,,::,,,,,,,::""""::""'!~~~;'~~~~~~~~~""""""''''''''''''''''''''''',::,''''',::,:
IEJ~mm/~••rllD~lpi,dle: 11 i nm IUUlILlEI : l.l6 I
l1Ulm UFIPl1UlUIMACmE: m I YAU?lle! TAlA/Ltll : lUG I
IUm! Drmum :. 10 mn me! ITAlAn) : lUI
iUCWE !PFlC1E:mI') : II : URDUI PUFolmc~ {Iiltl ur/iml : II i
CllUHT lO UllOUI con In.' La o.'/Si1ftl JD.OO
19mmT\:tlEMijll ; ll:m ! ~mM~;Gp~~nl(H~~mllPI'DtRI : l:l~ i
I"""""""""''''''''''''''''''''''''''''''''''''''''''''""':""""""''''''0:'''' "',::,""II OUTPUT! I
:""""""""""""",:,"""""""''''':::'''''''':""""""""'''':'''''''::''''''''':'''1
IRIlMm O~ SIDES m LABOUl ,1.21 I lUI flODIICT10i lm IL~/Sli£lmo If I) , lUI I
lrom NUM!US0' LA!IllJU ' 14 I 'ISTE lATE {Lb/Sbirt/ OG1,1) , Ul I
Itom U10UlCGlf/SftIP'l(TI,1' muo 1 I

i':':"'"'''::''''''''o"""",,,,,,,'''''''~''''''''::'''"",o""""""""""o",,,,,,,oo,,,:,,i
I I YAli noDUetlO~ I PUC! OF TUN flODlICED I WAStEDU! TO ilBf LOS! I
SPliDLE -------- ••----.----- •• -------1-.-----.------------------.------1 EJlD!UUAGI RECQnUDI
:lmD: m \UCOIE1E01PU DAT1m !11FT lucoml~I--------------.--.-:,.HlfT 1Y1
i(ml :ii:biii;;i-;ii:~iih;i;itMlmln_T;i;T.:i-T;k;-i-.-:nl:'jr:1mmnll mi!llf1m;U! i'-- .. ;----t- .. -j.-.-t-- .. j .... !--.-i-.. -t-.---j .. --.!-----i-----I----j----t-.--i----t----;--.-t--.ii---.I
!"'"':::''''''''::'''''''''''''''''''''''''''::''''::'''''''''""""::"'''''''''''':''''0""::,,,,1

mo 111!.4! m.JO lU1 1GJI8li,11 m.l.ll mUG 11l.l1 n.U1 401UJ
sm )HU2 !lll.JI lUI mm.••mSl.il lllt,OO HU2 1201.40 1111.11
.000 4011.14 IJSUI 11U4 10SiJUl 10IW.4i ml.n 111.10 ml.U ml.GJ
1000 m1.1. Im.11 114.1l llUG1.ll llillU4 1010Ul 201.11 lOI1.1J m4.11
1m SUUI 1112.11 llUI 40111U. IllllUl lIm,1l llt ,01 lllJ.!l mUI

laDO 1111.51 ml.lJ l1UO m14l .ll Imll.1G ntll.11 1lU. l~.UI IG1Ul
100D~ ,1!Ul 21.l.41 au. IGlJl1,ll lmOI.J1 I4HU! lU.14 41G4.ll lom.l4
11000 14JUI ml.11 111.11 mm.Ol lim •. JI llm.u 111.12 mS.ll IIDl!.!1
110GO i111.11 lJIS,49 nUl mm.1a miSO.ll 11JlU~ J4Ul 11I1.11 1104),)1
tm~ am.l~ lliUl ,lUl mOll,11 llGl11.l0 ll11Ul m.41 J1lUl l3041.1Q

14m llll.Jl l111.lJ 16UI 1lJ'~4.11 11116ua lG111.19 40U! ,166.11 1l05Ul
15m lmUI Jm,ll m,1I 104m.l! mm,," m.u~ I)Ul ml,11 110SUI
llGOO lom.ll mu. 10!.l~ 11lm,11 111841.11 ll1GJ.l'I 161.14 l04Ul 16011.11
116M lIm.H 3111.10 Jl1 ,JI mst1.l4 lUllUI 1415LJI III ,OJ HiUl llOlU1
11m 11lJJ,ll iOlJ,14 14Ul 1I14l1.ll lGlIJO,Jl ,!nUl 11UI mUI lU.Ul

lmo 11111.34 m4.l! loU. m4Ol.l1 mm.!1 lHH.1i HUG ml.1l I~G.l.\t
moo 1l51U6 mO.R! m.ll 101141U4 lHal1.51 mu,n m .lil sm.ll m1J.1J
11m HlIU! 41)1.J. 4~U! IOJ04lUl mlGl,ll lOlll,11 606,11 mG,ID ml1i.14
m~o 14lSI.11 mUD \lUJ 1I1tJ1i.10 JJJJ~l.lO 11111.11 m.lI mO.11 mlUI
moo lliJl,ll sm.I4 m,il lt1ll4Ul l!~111.11 lJllli.ll 16U) lGllI.Oo llOiUI

mo~ 16JIUl SOUl 412,11 ImllUl 4D1111.1o IUlUI m,ll tOlll ,54 IMUG
mOG 10m.!! I6liUl Iit.4D Il14HUO ll41.Ul 1610U! m.1D IU1Ul lIO!t.ll
11m 11010.ID mG.OJ IGU. lllllll,OJ 4lI1SUl l1l4l.U 11UI IW1.1D 1.m.44
moo t!J4Ul 6111.01 llUl lmm.l. mm,ll JmU1 11Ul lim.!! 11m.tl
moo tl01Hl .m.ll m,ll 11111GI.H 41l1Ji,11 404Jl.ll 101.11 UJJJ.U lilOUl
""'0":"""""0""""""""""""""::":'"''':''''''':0''''''''''''''''''':''''''''''''''
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""""""""""""""""".,,"""""'''''''''''''''''''''''''''''''''''''''''''''''''''':'"''''''

!!~i\j}!:mmilj;:;mF''''''':!(~~Y~!~~il!I;:lljl:!Il!li~ti'I'::::'::,:::::"""'''''ii'il' I
ICCUIIl : 10 I LUOUI COSt (lU La 01rllhlll : lUG I
1"1lf WULtlP1lUlUI ; J.IBO I SfI~MIIGmil li'/11O smm I : UO 1
TJlOTm 1m It 1) : lUOI I COSTOf POnt (tl./oKI : Ul
[,:,'"''''''''''''''''',:,,::;'''''''''''':'''''':'''''''''''''''":::""",,,,,:,,,,,,,,,:::,::,,,,,,,1

Oi/ffUTS
:",:,",:,""''',:::::,,:::,'',::::::'''''''':'''''''''''::''''"''''::'''''''':'::::'''''''''':''''''i
[JUlin 0' SIDEl pel LABOOI ,,1.16 i U1N PiODDCTlOliRAn ILblSbilt/lOO r,.) , 22.6l I
110m ~urms 0' waUl! ' Ji I mf~ lATB(Lb/sbllt/ 00 rp.) ,l,06"1
(filTALLARilUIOOSTjlRln(tl.) : 151UO I I
::::":::,::,::,::":::::,""''''"",,::,,,,:,,,::,,::'''::'::::""":::"'::"":::"::"""'::::"\
I i 11tH PIODUcrlOR \ PUCE Of ¥AU uoootED \ nm DII! TO 1m LOU I
!!IIDLe 1----------------------------- ---------------------------------1 ENDnUUG! UCOV!l!D
:.mD I m ilHCOV!ml fll DAY1m III" iurovmDI-------------------:~lIIrt n:
:Iml :(LbiD;;j-Fi:~iib;ii:fMm'i:i-f;k;T-li-T;t;T-:r!~I:~lr:(mm"i( ;::~E):{lm;Uj:I----j----!----i----!----j---'!----;----!-----;-----t-----i-----!--'-j----!----j----!----j'---!---iii----r
1""":::::",::,,,,:::,,'''''::''::'''::''''''''::'''''''::'''::"'::"'::"'::""""'''''':::''''''!

1000 l1l!.4l m.11 ILlI mUU1 nl61.11 iIlUl m.ll 1115.11 4l4l,11
1000 1m.ll 1111.lt 101.!1 lSUJI.!6 14m,!! lllUi IIU1 lHU. llll.l!
mo 1011,14 lllUl Ill,ll man.l! IO!14l.li lI1UI IIUO 11li.ll .111.11
1000 mJ.l. lm.1! t41.11 )lU01,1l l1nJ4.01 10104.0. 1!4,OI llU.H HlUl
8000 mUI 1I1U1 lil.11 417m.8. lll!lU1 Ulll.ll HU. J111.1) mO.n

!aDO mUl 10)1.11 liUO IJIlII.ll tll?lUO llm.l1 m.ll 11!1.l1 llO).ll
!Om mi.1l llil.II 10Ul 10111U1 1n901.11 mlLll lOUl I~.l.11 lom.n
11m 141l.11 l4l1.l1 124.28 l'OUl.Ol llUli.l1 !UlUl m,lI muD ll!8Ul
moo !!lUI 2111." 14U~ Ilt66O.1I 100m.'l Im!.!l l6UO muD !lllUI
IlOOo UlUo 1l41.01 161.01 mOll.ll llOlll ,10 tllli.!! 191.11 .m.OI 1l!l4.Jl

!mo 1114.11 lllU1 m,ll 1Il10Ul 111lil.OI 11408.11 m.!! 6m.1I lIill.!!
lloOO IOI!UJ ml.ll m.1l 164l1l.!1 1141J1.•• 111l1.l1 41UJ m1.l1 11940.10
!ioDO IOllU1 l61U. llUl mllUI 11114l.11 1HiI.IJ m.ll 116l.l. 11001.11
11m lIlJJ.ll 1111.n HUI !•• m.ll mm.ll 119lUI llUl JnUl !1OO1,n
am Illl1.ll I~l'.l1 l.UO 9lHll.ll mm.J9 mH.J1 110.I? mUI Il!lUI

Imo tll1l.11 4JDUI m.l! lUl.Ul 1ll1lO,1l mll,1l 111.61 ml.ll lOll1.11
1D600 lmUi mo,n \~1.11 !mUU4 11ll1t.l1 101lUI m.iI ml,1J l!llUO
11m Hlll.OI 41ll.l. 411.1. 10m06,11 1161Dl.11 11111.1l m.14 "11.11 llll,""'
1l0fi0 WIl.l! muo 411.11 1!11l1i.l~ 11l1ll.10 lJill.l4 nUl 10m.6! llll!.1!
2mo 116Jl.lJ 1110.41 I6U4 l111Jl9.l1 mliJ.li 1l11Q.l9 10J.ll IU1lUO 1II41.n

m~o Ill10.91 lIJU! m.ll mllll.ll 40111l.16 1161UI 1lU9 11l9J.H 11104.1\
Im6 !mO,I! lm.l1 m,ll t1l1llUO nm4.4l 1lllUO lU.ll ltm.ll lm1.10
liOO~ lJilUO mo.ol m,1I llllliUl IHlIUI llllLlI m,l! 1111',11 11m,4.
11000 lim.n 6tt,",l llUI Ulill6.11 Ililil.J! HlIl.10 m.14 llm.!l m!J .11
liDOO l?m,IJ ~lU.ll m.iI 1411l0Ul 41lm.16 Ilill.ll !lUI IlOlU6 19111.1I

,,::,""',,::::::,,'"''"',,::,,'''',,::::,,''''''''''''''',,::,,''''',::,,'''''''''''''''''''''"::,,
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1::::::::::::::::::::::::::::::::::::::::m~:mmm::::::::::::::::::::::::::::::::::::::::::::::::j
l~DmmlRmltOD .pildl~: 19 I fAIn I~LtIPLIER : l.lD
:.uml DflPImES/~ACillE: m \ mR met (TlIAILbl : lUI:
JUlm 01 ~ACHIllJ : l~ IISTE Pile! ltnAiL I : IUl
\rlCRllI& EffIClRi~Y III : ~l : LlaOUImflllmr (,itch "Ikon) : I! :oom : lD LA!OUlcost ITl,1 L.bmiShl tl lU~
:T'l1STIULTIPLl!l lUI 1.m ( S?llIllIG foullt'/lOI SPliDL! I 'I.U :
TIm m IIC! (TPH : JUOI , COSTO¥ PlJm { (,lIn) ; J.il
:""',:,"'"''''',:,'''''''''''''''''''''''''''''''''::'''''''«"'''''''''''''''''''''''''''''''''''':OOTPlITS
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liDm~ 01 mE! m LliQUI : l.lD I lAU PIODUctlO1LIT! IL,jS.ill/lO~ ,,.1 ' lUI I
ITGm iUMRElSOf UBOUlS , II I lAin UTE ILijSliflj 00 Ipil 'l.ll I
ITom LAiOUICOSfjSJlYTltI.1 ' mUI I I

1",,""""""'"''''''''''''''''''0::''''':'''''''''::'''''''''""0"'''''''::''''::'''''''''''''''1I i YAII PlODOCTIOI i PIIC! OF un PIODum i lAm nu! TO im LOS. I
IPIIDLE -----------------------------1---------------------------------1 un BRUUG! nco~mD
jmED: 1B'f \k!COi!lEDI m DAT iP8ksun illCOllUDI-------------------\lIHln nj

i{ml :iLb;ii;ji-iiLb;ihiiiitMm!tii.t;k;T-ii-t;k;T-[I~.~:lrilmmn:1;~l~!1itI~:;UII
!::::!::::!::::~::::t::::~::::[::::~::::l:::::~:::::t:::::~:::::!::::~::::!::::~::::!::::~::::l:::I~::::\

mo 11\1.49 m.li 16.0' 10mUJ m.l.ll Wl.41 !ll.11 noUI i4l5,U
5GI0 mS,ll llll.ll 101.U mm.••&lm,I' 1110.11 lil.4l HiLll lm.OJ
iGOD4011.14 lllUI llUl mm.1~ 10114l.l1 !nUl !lUI lllUI .m.o
1000 ml.l. ml.l~ llUl llUOUl IUlJ4.G4 llm.1J nUl 1Hi.1l IIll.l1
mo 541U! lill.ll l1l.ll 401111.li 1l511Ul 1ll1l.!4 m.l. lfJl.ll !nUl

~DOBillUl 1D1Ul 19l.6' m14S.11 111911.1014JIUI 1~G.l4 400,11 ID~~U4
10000 lH6.11 llOl.41 111.11 10l111.l1 lmOl.11 Iiltl.~5 m.il 4m.OI 1I116.i1
11GGQ14Jl.il mUl m.ll mm.~l umul lmLlI m.1I Hll.ll UlJU4

• 11m 1115.l1 llli,H m,ll 111660.1! lOJIIUl Ilm.1i 111,]1 mU1 UIiO.11
lmo sm.l0 1l4Ul m.l! 66lm.sl mnuo lGlll.l. llUJ .11,",1 11111.01

!IOOB l51UI l11l.S1 lOl.lO l1JiOI.11 Jl116UI lllll.11 llU5 Ull.ll IllGJ.ll
lI~DDIDI9Ul 1m.l1 m,1l mm.li 1ml!.!. mlLll nUl ml.ll lUlU'
Ii~OOlom.n mUi )lU4 ml41 .11 111I4U4 111l1.U 116.11 mU1 Im].41
11m 11m.l! muo li\.li liim.41 liim.1I 11419.11 m.ID Im.ll mn.l'
lID~O11111.11 1011,14 1Il.l1 mm.11 lDlIlUl mlUl llLI! UiI,H 10lll.0.

l~DOO11l1U4 \lOU! lOUl ,"14iUI JllSlUJ J0661.99 .IU. 'lll.71 111lUJ
loooe 1J1n.4i mO.n m.ll !Bllll,,"i lmll.S5 mll.l0 .41.it n4U4 114lU7
llOOD14l7l.Ol 41S1.Ji ill.ll 10mOi.lJ 1lUDl.ll lm6.l1 m.l1 10llU4 Im •. ll
lMO IUll.11 muo m.ll 1111l11.10 mm,lI JlI1Ul 110.11 lUlUi 14111.11
mOD 1l6lI.lJ 5llD.H 41U! l111m,1J H01IJ.U 11114.41 m.41 11111.91llIlUI

1I00DIUIUl 54JU! llUI 1ll1111.17 lD7m.l. 1l1lUI m.ll lU11.1I mU.II
moo 16!!1.S1 mJ,ll llU1 ll1t111.10 m104 .Il 41lSU1 101.11 11101.11lUlU!
mlo 17&1O.1BmUJ llUi Ill116l.DJ 4HJlI.DI 4Ili6.11 m.ll lmUI 1lIi5.4!
mOD lIJiUl 6llUl 111.01 mill.,Ji mm.sl IlllUJ 111..1 Ull1.ll lom.ll
lmo 1901UJ .m.lI .ouo mml." 4Jlm.l. 4lllU4 !OUO 1l1lU. ll40Ul
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r:::::::::::::::::::::::::::::::::::::::m~::m~m::::::::::::::::::::::::::::::::::::::::::::::::1
li~DmmlRmllU ;pildl~; 10 ' ImE MULTIPLIEi I.lO
i"U1IU Of SmPL!I/UCRlU: 4Jl i 1m mCH {TAUIL~I JUG:
IUHmOfmum : IG lAm flieR{TAl!Ml ILlI

jIIC~IIlE lfflC1HilCY III ll: LAiDUI fElFOIMAMCR(pitch "Ii.url II :
,OOUJT : lQ I LABoo!mST 1n.1 LIIOU1/Sll II 10.00 I
ITI1STIOLTlPLm lu) : 1.160 I smmG POtU (nmG !f1~DLEI : UO I
TllST PH( IMCR{!PII : lUOl , miT or P[ll!i ITI.llfRl : J.il
:"""""'''''''''''''''',,::''''''''''::'''''''''''''''''''''':""'''''''':''''''''''''''''''''':::'\OUTPUTS
i"""""':""'''''':''''''''''':::''''''''''''''''''''':::'""""::""""::::"''''''::::'''''',1
IIiOnElQFmu m LUOUI : 1.04 i YAUmOUCTIOI~m [LbISllilt/lOOr,.1 ' lUI I
IT~fILIlumu Of USOOli ' II I WAin im ILblShilt1 OCt~.1 ,l.40 1
ITom LAlOOICIl1T/IIIFTITl..1' muo I I

:"'''''''''''''''''''''''''''''''''''''''''''~''''''''''''''''''"''''',::,'''''''''''''''''''''''''''':I i ym fIODUCflGll i PllCE Of YAU ?lODUCHD i llSTE DII! T~ ;m l.OlS ISPI~DLE •• -----------.-------------------1 ENDBiBAllG! IRCOVURO
jmED I m ;movmul ?El DAI 1m SHIft il!covm~I-------------------:liim!li
:{m I :ii:b/D;;i-iii:b/shiit:fMmr;: i-i;k;-i---: i-T;i;T- :fRM:IIT:(~~mIfTi( ;::~E) :!Im;Uj :'----j----!----i----i----j----I----i----!-----i--- .. !-----,-----I----j----1----j----I-.-.j----l---iii----:
1",,,,,,,,,,,,,,,,,""''''''''''''''''''''::''''''''''''''''''''",,,,,,,,,,,::,""""'''''''''''::',

4000 11li.41 106.Ii i0.61 mUUl nm.ll mUl m.ll Ull.U 41lUl
!OCD mUl lll1.11 lIl.11 1ml!.!. !4!IUl 14l1.1l liUl 1111.06 I~n.ll.m 1011,14 11IUl IlU1 mm.li 10114l.4i 101lUI m,a! llO!.ll 10lUl
1000 ml.li 1111.11 11l.5i llii01.11 11&IJ4.04 1l1lJ.40 IJ1.I1 l611,4~ !lOu.
1000 mUi 1111.ll llLlJ U711l.!i mm.61 llHl.4i 211.11 1141.10 muD

90DO illUl ml.ll 10J.!~ m14l.11 lllm.1O 11111.11 lOl,1l 4i6l.l1 lom,11
100DO mUJ llIil.41 116.l1 101l11.Jl lum.71 li~IUi llUl llil.1J IIUH!
1100D 741Ul WI.!I Hum li06i!.Ol UU96.J1 l1i1U4 J7l.1! 11DUI mil.&!
moo 1Ill.l1 171i.41 111.11 m6U.li lom6.!l 10liUl 401,17 U1UI 14li!.ti1
!l000 im.10 llil.Ol m.10 mill,11 llOm .10 11011.11 411.1. 6111.1. 1114!.l1

Imo ~114.11 ll11.l1 lll.l. llmUI lJ1iil.Oi 11llUI m.ll 111U! ImO.J7
tlODO 1011U! mi,11 llUI 164m.lI imlU6 ImU7 10l.7l 1m.11 lJ1IUl
16m ID81U1 l61Ui l6i.41 111l41.1l nli11.11 llliU1 W.l~ m1.l1 11191.01
11000 1115Ul mUD JiLll mm.t4 lUllUI lUil.!! 111.61 !IOUI 1017Ul
nooo 1111l.l1 4011,14 4D1.77 1114lLll ]~l!lO.H Jim.14 ilU6 !m ,Il 11l\l.1l

11m 1ll1U4 mUI 4l0.i) !i816Ul lllllUl ll1n.l0 6lUI mU4 1l4JUO
11m 1ll!1.4i m~.11 m.iI 1I1~4JUt ll9!l1.51 mll.l! 61U1 In6UI nill.i4
woo 14m.n m1.l' 411.14 10114~6.l7 lmOl.11 Jlm.ll m,O! lom,li WI6.H
moo Im1.11 muo m,ll 1Ullli.IO 1711l1.7D l7l1Ul 141.11 lIiOHI lm1.1J
moo 1!6l1.11 1110.41 m.ol lInJ4UJ mm.18 ma,)J 111.11 1ll1Ul 11l\Ui

1400D liJlo.l5 mU8 IIl.JO 11l3J1Ll1 40mJ,1i 41711.1! 111.11 um.lo 18111.11
moo lillO.li lil}.!l m.ll 1114211,10 41l1iUl 1l47i.H all.IJ 11~ll.1l 111lUl
16m l1i1UO mUl m,Ol Im16Ul 44l1lUl 44111.50 m.ll Illl1.\l lO10Ul
110~0 UliUl i1\Ul m,i~ 1ll6llU6 IlIHl.\~ 4111U~ m,ll Im1.74 llULli
lim IlOiU5 il41.l! m.ll 14l1lDUl 41l1l6.li i7\11.i1 m.1l lim,!1 llOil.tl
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i::::::::::::::::::::::::::::::::::::::::1~!~~:mmm::::::::::::::::::::::::::::::::::::::::::::::::j
tm 6IUlI/im/IDO Ipil~l.: 11 ' UITE'uumlEl : LIE I
i_Dim Q1 smDLESIMACilM!: m : YAU PIlCE IUll/Lil Jl.U I
NUliEi or MACUM!I : 10 I IAsn mCE ImAil ) lUI I
lUCillE !PFICIUCI II) : U I 1.A10Ul mFO lUe! l,il •• I?/lml 11 I
ItuUKI lO I LAiCUI cost (Tl.! Laben/1klltl lUG I

I~!!fmT\~~IEMlill : ll:m 1 ~!;~~~Gf~ml(n~m~II?llmI ~ U~:
:"""""""""'''''''''''''''''''''''''''':'''':''''''''':'''''''':'''''''''::''''''::':''''''''':'1
I,:""",::,:"""::::"",,::,,:::,,,:,,::~~~~~;~,::::;::::::,"',:,:,''',::,'',:,'',::::,::,'',::::,:
liUMS810' SlUEI m mOUI : O,lj i lUI PkODUClIOM un ILblllift/lDO rpil : lUl I
IfGm iUISUS Gf .AROUiS • 11 I ,m~ UTE l.blSkifll D~ Ipl) ,).11 I
rfGlIL LUOUl cosf/U1nlTl.1 • mUD I r
:••• ,."," •••• ,••• " •••• :<•• ""." ••• ",:::<.:.:<.,::< ••:<•• ", •• ::<••", •••:<••,,', ••:<••,,",:.:< ••• ,,:
I i mil flODUCTlOI I filCE OF im PIODum i mta DUETO 1m LOU ISPiIDL! ------- •• --------- •• --------.---- un DIRIJ:AG! nCOiUED
j.mD j MET ilECOiEUD( Pat nAt 1m iHlrT illCOUUD(.-------- •• --------(ISH1FT BY:
:(lPll :(i:b;ii;;n(Lb;ihiii:tMm!til-T;k;-i---(i-t;t;T-:rE~,~:11T:1Wmnll m~!1 :i1ri:;UI :
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IUD lllUl m.li ~l.ll muu) mU.Jl 71lU' -\lUi 1111i.4l mUl
1000 ml.ll 11ll.1t II!.!J lSUlU5 IllIl.!! mUI 11l1.61 61lUO
iOOO1011,11 tllUl 111.11 mm.H ImU.16 lmU6 llUI llU.H 1411.1~
aDO 11l1.l6 ISU.l~ 16Ul )lim.l1 1l891U4 11411.01 141.16 l801.16 8611.61
1000 mus lil1.JJ tlo.ll lomUi lllnUl lIl11.GS lIS." mu~ 99t1.l1

1m ,1I1i.l1 lOl!.!l 114.01 IlBHl.Sl 1ll9I!.lD t,m.1D llUl lU1.l! 11l11.l1
UOODmUl 1101.41 lJ1.11 m1l1.11 16!m,11 11110.11 m.n lI\ t.lJ lml.14
11000 l4lUl ml.ll 1,l.6l mm,DI I8mUl lml.ll m.41 ml.16 11611.11
Imo ml.u llll.I~ m.ll 611iOO.18lOlUUl mOUl m.16 6l1t.41 Hill.\!
tlm UJl.l~ lW,Dl lOUl Mlill.ll mm.so 1llll.1f m.ll- 'OlUG 1i1l1.00

tlOOD lStUl ll1t.ll nUl llJUl.ll lm.us _"~16.1l Ill.ll lill.ll IllS•. !!
I16~Olm\.l\ lJlS.ll JlU~ lUl1U1 114111.11107'0.11 m.JO Ili 1.11 lIm.lI
liDG~tOm,l) 16jUI 110,l! tIlm.ll l1tliUl lISlI.IJ 110,11 mUl lmUl
tlDG~ Illll.S~ l! 1.20 40U! min." lUllUt 10m.1! 606.\6 mO.l~ 1101Ul
l!DD~Il1)J.11 lOll.H 421.1. mm.ll mllO.l! Jl1l1.11 642.11 mUl mlO.1t

IIODD111ll.ll \J01.ll IlUI mm.lt 11181Ul m96.l~ nUl lDlJUI 11116,lJ
lMO 1lI1l.4. mO.n m.ll 10114l1.64 llllll.ll 11010.11 1tl.iD 101Bl.1i 1419UI
mOD lml.~1 4m.lli m.ll 101DI~6.11mm.tl )1401.11 m.lI 1142Ul l6m.lI
moo WI).ll muD m.ll 1I11l1l.1D mlll.10 Im8.lJ lIUIi llm.ll l1llUJ
mo~ 116Jl.ll Im.1I 141.10 1112l19.11 HOm.ll 110ll.l4 110.04 III lUI 1Il1Ua

m~o 161lUl l4lU8 m.i& 1ll1111.SJ 101m." ml6.l1 m.ll IlDll.li 1ml.l!
1lO~~ Ifi110.18 li61.11 Ill.OJ 11111l1.l0 Il41iUl H'DO.ll nl.~l llm.~1 l~l!I.61
lim IlnUD mo.n m,li 11l116UI mm,~1 lUIUI m.61 1411J.l0 llllU4
m~o laHUl fillUl 642.14 mm6.li IlBHl.Sl I!lU.ll 16J.ll 1161Ul ll4Jl.1l
11m 19~19.ll fiHJ.11 fiii.Ol 1I11lOi.ll I1Im.16 mll.l~ J!UI Illll.11 lI1tl.ll
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1::::::::::::::::::::::::::::::::::::::::m~:mmm::::::::::::::::::::::::::::::::::::::::::::::::1
RNnnml/RmltOO S1itd1e: 11 ' lASt! ~QLTI~LIER : LlO
ilUKlEaor lmULE!'MAC!IJ! m 1 ym PUC! (TIUILbl lUQ :
.UNm Of IACRllEl l~ lUTE ~RlCg ltuAiL I lUIi_IeRI!! EYflC1UCY 111 ' ~l : mUUl mfO lAIC! Ipitch l'lhm) 4S :
l~tlU : 10 I t!lOUR CIlIt {TK,!LJb'lr/lhl 1/ . lU~I
ITIIST l'lJ'rlPLIEl lui : 1,m , smmo po,n Ill/1~OS~lNDLEI : 1.OD I
Tllst PU INCR(TPli : Jl.l~l , con 01 fom iK,/IIM) : l,U
:"""',:,""'"''''''''''''''''''''''''''''''''''''''''''''"::"""'''''''''''''''''''''''''':'''''i
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._ •••••••• •••••• Sf mCI ••• •••••• -- ••••••• m 111FT ItIGIIf • P1ICS PITCH-UPI(ml ilLblDlll ilLblShiltllLbl.lhillii Takl I Ii hll I \1 Tata) jlllllRlPTilllb I 111111 I I
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4000 lm.l~ IOU. 111.11 10mUJ m.l.ll 14ll.l~ 1.Ul 11~Ui Im.ID
10DD lm.ll 11J2.11 11Lll mm.••mll,ll 1Dilf,1I 111.J! mUl 111U •
•m iDl1.14 IllUI IOUI malO.l! tmll.li Iml.ll llU' mUI UlUI
1000 mJ.l. 1111.1! 111.11 llUOl,ll 11&llUi lUiUi m.ll ml.l6 10111.11
!OOD lilUI 1I1l.ll m,ll 401111.10 111ll4.6l ltillU! llUI llIl,ll llUUl

mo ,!lUI 10lUJ 15U. 4li14l.1! Imll.10 Imuo m.l~ ml.l~ 11l1U8
10DDOil!i.ll llfil. II W.U 10!111,Jl ImOl.l1 lllll.ll m.J. 041Ui I41lUI
11m 1415.11 ml.!l 111." I,OOll.Ol IIm'.ll 1ll.l.Ol 461,14 1111.41 lUll ,10
IIOOD 8Ill.41 lJU,41 m.1l 6l1UO.1! lUR8•. ll 1l4RUJ IOUl 1m,11 1111Ul
11000 iIll.10 !l11.01 m.11 6lliJ1.l1 mm.ID lliD9.U m.l! mOotl l!IIUI

Imo !l11.11 ll11.l1 lli.ll Hl6QUl 111l,UI 1!11UI m,.l ~OU,11 m.u~
11m ImU5 lJl1,ll \lU, 16mUI 114m.61i lUl1.Jl 611.II mi." ll1lUl
liODD IOi1U1 mu. 11U1 Itl111.11 111m.ll ll!ll.ll m.il 101.1.11 lJi15.l1
mOD llm.n mUD lil,IO I66m.ll lUill.ll JiIOUI m,ID 11011.01 11011,ll
nooo Illll.ll 1011.14 m.ll 11H!!.11 lomO.Jl lUlUO 161.18 lIm.n m,1.1l

Ilm lllll.li 1104.11 m.Ol !m.loll mm.ll lUlUl m .01 1ll0J.51 UOll.11
lmo llm,li mo.S! m,ll 10114lUI ll!lll.!l nlli.H I4Ul alll.l1 1911UO
11000 14111.01 1151.l. 5!U1 101m •. ll ll6!O1.ll 11m .11 alUl Il.Ol.OI JD!!l.lli
llDD~ II~jl.1j mu~ m.l! llllJl8.lD m1n.l0 16nU! !lUI 14llUl 11111.1l
lJODOllill.ll lllO,H 6ll.Jl 1I11l4Ul mJaJ .Ii mlUl 916.16 lm!.!1 mn,41

woo Ibllo.ll lOUI m.il Illllll.ll Innl.l' lOlJl.ll ID1UJ 1ll4i.l! lm),51
moo tm~.ll l,6l.51 10Ul 11lmJ.l0 IW,Ul lJOlUI lOiU\ 16\14.H l6llU!
moo lliJD,lO 1Il0,Ol 1JUI llm.l.Ol mlll,OI mll,l! 11OU! lfi1lUt lmUI
IlDDOUliUl ,116.61 16U1 11lnJ6.1i mHl.l~ 11Hl.lQ tW.!> Ilm .61 HS51.lB
lim IlQll.41 illl.ll au~11111DI,ll mllli.1i 1146Ul llil.14 111l1," 111l1.l1
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, lMf1JT VARIABLES i
:":""""",:""",,,,:,::,,,,:,,::'" ",,:::,"""",:::,"",:,"""",:,"'"''',,::,''''',::''' I
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'DIO I41U6 'lUJ 11.19 li191UB mlUl JI19 , 16 1Ul II II ,11 3m,B9
1m 18iUO IIU1 ' 64.14 l!mU8 .1!1..,6 6l1Ul II .11 Im.!j 19lUO.m lllUj 1lUI Jl , .9 111l6l.91 1l9IU9 11OB,1I IIUl 1111, I0 5990.II
mo mUB R.l , 19 90.04 mm,91 !011U1 90.UJ IJUS 101J.lR .m.lI
mo 1919.11 91UI IOUI lmSI,96 mSUJ IDllUl 11l.l1 1369,41 1911.11

9m m9,," 1I~!.81 IIUJ lJI94U6 IW9iUl lI.ll.11 11U~ 1661.05 i9iUl
Iooo~ lOlHD 'll1l.1l 11l.4R mm,9i IllJll.l1 119jJ.9~ 194.11 190UJ 991UJ
11000 40.U' Il5"', III ,4J m9Jl.91 Im~U5 IIHl.09 111.6' mUI ID9B3,1~
Il~OO mUi 1419,1, 155.)1 109l1,9j 11191U9 Ism.1i llU. mUG 11991,15
Il~OD mJ,11 1603.01 I,R,ll m91L9! I,DH1,11 1.9Jl.ll 151,1i lm,H l196i,l5

I~Di~ \ 119,16 1110.39 lil.l1 1111Il.9' l1l!lB.!1 1!Il1.D. 11].91 ~146.l6 I191B,%
15m 5m 10 1!J9.10 Il4.11 5\4919.11 IBm9.9i 1941!.!1 HI,ll <i41,11 Illll,51
160G~ 591U~ 191HI 101,11 1919~Ul 191JDI,31 10116.64 llUI mB,9J 1591..,1
IHIO 6lli.1! 1196.13 l10.11 l1!iJ1,n l~!6lUi 110lUl m,ll 10J5.l1 Il91U!
Imo 6,li.91 11lUi 111.06 I6lSJl.ll 1119.l.91 lllDUl 10 ,J9 lJ)1,10 11911,)9

Iml 1118.86 lHl,9S /lUI ImBl.91 11l19UO 11601.11 l.Ul 1611.18 IB9rL~9
lODO~ 1198.30 1lO6.11 m.91 119811.91 14011•.•• 1589U~ l!i, Ii 591),01 19910 6,1
11DDi 1101.H lSBUi l1LlI 11011J.90 mm.91 11190.59 101.61 OlIU5 lDJ,UI
mOD 81JU3 1111.19 114.15 illi,UO 11I119.H 13'il.JR ~11.l1 .JI6.03 119,UI
1m, mUl 2BJl.l1 191.10 850161.19 1ll6lU3 29110,11 H6.1G .R11,11 119.Ul

HDGO Bm.51 291Ul 110.15 831!lU9 Im51,l. JIG1U6 H'.ll mUD 1l9.5.01
mlo 9Jj!.5G lOBI,11 l1J,lO 'lIliUI JOilal.19 m.9,1\ m,ll HDU! lml.61
11m 901i.4' 1m,11 J1U, 96lBiUB Jll!lUl lmu~ lour mO,16 15961,11
11100 mB.Ji ])lU. l~U9 99im ,ii )Jl94U6 H9IU) 114.39 1'90.9\ 16960.B.I
1m) I~J\9,11 1Ill,11 161,5i 101mUl J45lJJ,19 11114,11 I~J.RI ml,ll 11~19.0

.. -_ .. _ .......... ----- ,""""""" ,,---"""'''' '""'--' '''' "'""'",~"""'" '''''''' """- ---- ---- - - -_ ....,.-
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100D IOU. m.ll .1.6. IOm,Ji 4911l.JJ ,I,Ul 9l.4i IIIUD mJ,lI
500D li~j,JO m,ll lUl tW6UI .I,lli,6, 11Gl.Oi 111.61 muo 1911.l6
10DO 111U4 llUI 91.41 111j.J.91 1J9i1.9~ lW,ID Ill.11 l11U9 1IJ1,~i
1000 l\iJ.lI 1,l.19 IDUO 1mlUl B611U1 10Ji9.91 1,1.11 2461.19 11IUO
1000 1m,11 910,11 111,l I Hl11U. lmUI 1m!.)) IEUJ, 1m,19 110S,11

9m )Jl9.l6, IIOU1 IJi. 11 J11HU, 111981.99 lJi71.11 lOU9 111J.19 IG691.51
10000 l.9UO 11JJ.IJ Ill, 14 m9l9.9S 11llIU1 IlIIU6 111.21 111l,19 l1!i6 .n
II ~IO ,06U. Ill6.45 16U. ~omJ.?5 m04UI 1,915.51 JILll lBJU9 mu.n
11010 ~m,ll liJ9.1, 114.11 W9l1.H IlmUI IIm,oo 111.l S Wl.ll 14l6J.9H
IJOGO UOU1 1,0),01 100.31 410911,91 1,OJ01.l1 1~Ol!.lt 10UH mJ.l1 1501.10

HOOG 5119. I. 11l6.J~ ltUG 51H1UI lJlOJUS 11519.81 m,10 036.]9 1.041.01
IlOD~ BII,IG li41,JD 111,11 lHJOl,I) 1!191UH mILlS HU1 ml,ll 11m,,,
I>OOD 19IU4 l~lJ.OI lIUJ 1~190l.9l 19m1.ll m.2 .•• 1.U~ 1,IUI 1901J.l1
11000 613Ui 209o.1J 1.1.01 61B19J.11 Mm,,1 moul ljl,O, 1991,11 J010B.Ol
IHIOO 6,51.91 lllUl 111.4l mill,11 1119,3.91 111l1.10 HUI 6w,n lIJ9Ul

1100D JOlU, lJO,91 m,IJ lD1lSUI lH19UD 1nHl.91 m,lD mus nli5,11
l~OOD mUD mUI lOUi mm.91 H6,lU4 10SlUJ m,ll JOll.9i llJ1UJ
11000 11OH,14 lliUI J1l.J0 116H1UG 1519\1.91 J1J.9, Jl 4i5 .51 HOU! 1H6J.lI
12000 mUi 1111.19 JJ9 , II ilJi.U~ 11I1!UO 1J911, 16 IOU1 1111,11 1.1\1.1.
1300C mH .• l l!JUI JIUl ilOi.Ul mm .• J 15111.li 1l1.19 HIOl.l! l1H0.11

moo 1818.56 191Ul l6UI H!mU~ ll5951.1. J.19UO 514.11 Bl6l.li liS19.19
moo n4UO 10!Ul 18U5 lWI1,!! JOi1iJ.19, JiSll.4l nUl i3lUi 19111.01
16000 lm.~i 1106.15 ~OO.l1 1,134Ui llDlilUl 4001Ul ,01.15 116Ul J0901.4)
nooo 99i8,Ji 1m,,, 116, 13 HB8J1.1! JJl9lU. mli,ll .1i,11 mO,11 m91, II
18000 l~lS3.11 )m,Jl 431.60 10)51J1.B1 li\111.19 llISU. m.n li12.11 lJ11U6
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'000 141Ui m,ll lUI 14111Ul tlllUl 111l.11 1~1.l1 Im,Oi ISlUG
1000 I!4UO filUl IUO lm.UI fil.IU! illUI 114.10 1011.01 fillUl
fiOOO lllUI llUI IOU! 1ll1.Ul lJl!Ul 10lll.l6 16U1 1414.0! mUI
1000 11!UI m.l! 111.1. lmlUl aillU1 I111UO I!1.14 11.1.10 lfill.G!
suo lllU1 m.ll Ill,Ol 1ll!11.l6 mlUI 11lOUI 114.11 Jm,ll 11010.11

lGOO ]11Ufi 1109.11 lio.ll ]llltl,96 IWl!UI lUlU! Hl.ll JOS1.0 IllOl.1l
10GOO muD Ill1.11 118.10 mm.l5 Illlll.Jl llm,4J m,ll 1010.11 lJm.ll
11GOO Im.ll IJIi. 45 llfi.Ol lomUI Illil,""l llfi6l.11 Hl-fiJ Hll.1. 11101.11
11m Im,ll Im.1. 114.\1 HHlUI Illm.l! 11416.11 lll,il Im.ll mU.ll
Imo ~m.ll 160J.01 1ll.15 mll1.91 I6GJOJ.JI mlUIi llI .• 1 IJll.IJ I1m.15

]jOD~ llH.l. Ill!.J! m.ll 511ll\.ll Illil!.lil 110ll.liO m.II 112UI IllOU~
!lOGO 5\4l.1O 1I1l.1G 1.1.21 1\l90UJ Il4liUl llii2UI m.ll 61ll.11 10fi1J.JI
I,m 1!I9.Dl 111UI llU! smOLlJ Illl0LlI laiOl.n m,ll ,544.11 mU.lJ
11m mUI 1GlO,JJ J~U1 Olim.ll mOll.Ol lm!.ll IlU5 mUI 1Jlll.J.
11000 661Ul lllUI llUl mlll.'l llllOUl llIU.1! m.l1 1JIil.l1 l'llO.H

19m mu. 114Ul J1UJ muuI llml.lO lJlll.Rl 10Ul 111LlI l!IlUl
100DG muo WU1 111,.1 ll!ll!.!1 mm.61 l51iUIi \l6.'1 mG.J~ 11511.15
11m llfil.H mUI m.Il l1fi!1l.l0 1lll5U1 l151UI llil ,ll Im,ll mIJ,lR
moo lIJUI l1IU! m.ll mi6UO llillUO HllUI 5lU5 Im.ll 10llUD
1JOOO !lOUl 1116.l1 m.ll 15OI61.!!, m6lO,6J IlilUl m,1l 9lO1.Jl llllUJ

moo iI1Ui mUI 119,11 lill5Ul 195111.l6 Inll.Ol m,lO 1I1Ui Jl09UIi ~.
moo mUG lOIl.i] W.Ol llUIU! lO!liJ,H mOLO! m.ll Ulll.ll lUlUl ,
lODGO lOll.1i 1lOi.l I 4liUl mlll,1! l10,IUl mSl,1l m,ll lGfiJ4.J! l51lUl .,
11m ml,li lm.i, m.ll mill.1I ]]1945,9! m11.li lll.l. 110lJ.IG lllll..1
moo lom,n H51,l1 IOU5 10111111.81 H1l11,1l IQ06UI nu! IIm,H lllilD.fil
,:,""""""',:",,:""""''''''''''''''',,:,,:',,::,"""""""',',:,""""""""","""
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1000 lOl.Il llUI LiD 1l1111.1i l!4l1.H 191.1l 1.I~ lUI 151.11
5000 1l~1,41 m.ll 1.00 141l,Ul 41050.61 1IO,11 J.DO 11,10 I~UI
.000 1441.10 416.11 1.40 11JOOl.11 lmUl lU.lI 1.60 5Ui Ill.JO
mo 16!1.91 m.•• UO lmlJ.1. ",m,ll HUO UO it. 11 m.10
1000 Im,1i m,ll 3.20 llGill.11 mlUi llUI 4.11 1l.n 111.0!

l~OO lln.ll nUl UO llmU9 i6l01.l0 IlUI 5.41 iLlI m.ll
lD~OO mUJ IOU4 4.00 mm .•• 9i11Ul m.ll 0.01 11.1I m,il
11m 104l.1I 1!1.~1 UI JI111U1 l~lJll.lI 11!.!1 •.• 1 10Ul 411.11
11m lllJ,IO 96l.IJ 4.11 m~~1.l9 11lll5.l6 l1fi,!! 1.11 IOUl m,O!
lmo Jlll.lil l~ll.ll 1.11 114ill.li 11m1.tl m,ll 1.11 tlU9 10Ul

1400~ 316l.91 1111.31 1.01 mm.l1 IlHlUI ilUl UI 11Ul 144.11
tm~ l104.15 Il~l.41 Ul mm,H IUtlUl nUl l.~1 1J1.It lIJ. l.
Im~ lliUl 1111.51 6.11 liIllJ.45 15J11L1l 161,91 UI 140.51 ill.l.
11m 4014.11 131UO Ul (!Om,41 Im91.11 IIUIi 10.11 1l1.1l !il.l1
11000 4llU9 lH1.1~ 1.l1 ll901I.Ji mOOl.19 !6Ul 10.11 114.i9 100.05

t9m 4511.Ji 151I.H 1.61 5H145,Jl lilIill.11 91!.OI 11.11 11UI m.ll
10000 410Ufi 1.01.&9 IoGI 51661!,1l l!lm.~l 9il.lJ lUI 111.11 111.11
llOOD IO~l.91 1611.9! l.41 iDlllJ.ll 101111.1. 1009.19 lUI m.1B m.ll
moo llBUl I10Ui UI iJll4Ul 111"9.01 l~ll.11 IJ.11 101.l~ 11U~
moo m6.l1 1!4l,11 UI iOllll.ll lllOli0.4ij 110l.lD lUI W.1O i9Ul

14000 m"n Im.li 9.61 .nOl\,11 mi11.ll 111l.J. 14.41 11!.!. m.4l
llOOD 60~Ui ml.l, lUI mW.l1 !lOW,05 110l.41 15.01 m,OI m.ll
moo 6141.1. 1011.4\ 10.41 14!6Il.11 HmUl 'lW.41 lUI lli.1 i 1011.21
moo 6411.64 Il,Ul 10.11 JJi51J.DB 1511D5,il Im,IJ lUl 241.14 1050,11
moo mUl 114U4 lUI 1013ll.01 119111.01 1J4Ul 10.11 156,10 1019.01
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tODD lOLIl nUl tUI lt511l.1! llW.ll l1lUl lli.4) m,O) t110.lil
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!600 1111.16 m.ll lU4 m.ll.ll 1mD.lI mUI lU6 m.t5 mUl

m6 llfi1.55 m.ll lUl mm,!l iilOI.lO J1l1 .•6 lU1 10UI )m.1i
1gOGO liOl.BJ iOO.H IUl liIm.6. litl1.11 mUJ .UI 160Ul 4111.14
110~6 1,41.11 II l.DI U.41 J11l1U1 10m4.l1 51tU5 lUl 1161,4. 4lGl,ll
mo~ lBIU6 961.1l JU. J4fi001.ll IIllll.!1i illJ.ll 11.19 1l6Ul mJ.il
1lC00 J1lUI 101).1) 11.l1 mill.56 11ml.l~ un.ID iUO IHl.l1 Ilil,JO

14600 lm.li 1111,11 iUl mOll.51 11111!.l1 lm.ll lUI I4ID,l! lm.tl
Il~OO J60l.11 t10l.U 66,01 mlOU~ Hm~.!l mU4 n.l1 1111.lJ .m .61
Imo Ji4Ul 1111.51 lD,li 461341.Il 15m!.11 Illl.!! 105'11 lill.lO fi!4U.
tm~ 1014.11 116].M 14.11 410111.42 l.mUl mUl 111.1J llIJ.~l 1111.12
11m Illl.O~ lHI.10 lUI m~t].lR 11100l.1! ~ll5.l1 III.H lill.Sl 1100.51

tlDDfi 45U.JR 151t,a !J .10 ll1ll5,1l 11l611.ll 1001l.Sl 111.55 l'I1UI 1111.11
1000D mu. 1.01.11 11.10 m61l ,ll Imll.U U51l.'J lll.1. ml.l1 mUR
It OOB ml.lI "lUi lUI .D!IIJ.li 101m,a 1116\.08 nUi 111,,1' ml.lJ
11m 51i6.lJ l10Ui lUI il4l41.l1 IIl"UI IIm.n 11l.J1 11lUI 141t.~l
m~6 \51UI liIl,l1 Wt.ll mULll 1110i6,40 1111U1 IIUi 1JlUI mU4

woo Im.H Im,l! 1~5.11 mm.u lJ~nl.l1 tmU4 IlU9 HIi.45 Uln.M
15000 .001.6i ml.l. 110.lJ mlll,11 mUl.Ol 111lUl 161.l~ 15tl,1l Ufill.5l
1m~ fi14l,l6 lm.'5 114.5) mm.11 mm:R 1]144.1! 111.R~ l,lU~ IItll.40
lm~ mU4 llOl.l1 nUl 1111lU8 14211.11 m,il l1lUl 1I55t.l.
.18m mUl lllU' llJ.ll i~1)\1.04 mllUl Iml." 1l1.0l m1.l1 lIm,lI
"""",:,',"""""""",:,"'''',::,,''''''''''''"""""""",::,",:,"",::,"""'"''''''
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""""::"::"":"":,,::::,:,:,,,,:,:,:::,,,,:,,,,,::":::,:,::",,,,,::,::::,,:,:,::::::::::::::::::

l::::::::::::::::::::::::::::::::,,:::,,:;~~;r;:~~~;~~;~~::::,,,,:,::::,:,:,,,,:::::::::::::::::::::::::,j
HiDRmu/~~"r/ID~ !Ii.dl.: 11 ' IUT! IULT1PLIEl , 1.16
:H~ID"El.OF !mDUlIIA MIMH; III : fAll FlIC! (TAIA/Lb\ : llUG I
H~mROf maIWu : lO lAm PIICEITAlIILbl ; lUI

:Hml~E mICIE~C! (~I l\: LUOURmro HAm (pit,h "11ij'rI IS
CfrUU 6D LAIOUR CIl,T In., Llbml,ll \1 1UO
[I'mI' IUUlfLl,1 lUI !.loa: smmu POI11111160 5 lIDLEI 1.00
nm m 1m If II JI.lOI, COltOFpom(l.IUD) 1,61
::::::::::::::,",::::,::::::,,:::,,:::::::::::::,::::::::",:: :::,,,,:,,,,:,,,,::,,,,::::::::::::: ::"0'

I OUTPUT!
I'::::::"""""""""""""""""'"'''''''''''',,"""'"''',::,'''''''''''''''''''''''''''''l~umA OF lIDES m LA!OUA ,1.1' i YAUFJOUUCflOHlITE ILII.kiltm~ r~II' UI
ITGULl'UmlS OFlASOUlS , 1I I lUTE UTE ILbl.!ifll 00 Ipil '0.11
ITOm mQUI cosrmlfTITk.1 '16&0.00 I

:""""""""""""""""",::",,,,,,;,,,,,,,,,,,""""""""""'''''''''''::'''''''''''''1
1 I UU ~IOUUcrIO~ i PiICE Of ym PAODlJCHD ; IUTE!IllE TO ,NET LOIS 1
.PIHDL! .• -.-.--.---- •••.•••••••••••••••••.••••.••••••••.••• --------.. E~~mAUIlH u:covmn
[.fEED [ HE!" iJ!COVUED[ PEl DAY iPU SHIfT incoimD: _ -.--:mm BY[

:(m I :ii:bl';;ij'IILbiihiii :f[imi!i: i.T;i;"i"".: i.f;~;T.::E~I::'ITiImmnj I mif I :flm;U! I
I •••• i.." r .".j.'" r .'--3---. r .... j" .. r , .... j ..... i.....i.....!.... j....!'.-.j'..' r .... i....i ... iii.'..1
~""""""",,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,""""""""""""""'::"""'! ,

1000 m.ll JlU! lUl Jl5J1U. JIW.H 1l6'.1l l!.ll m.ll 111.1,11
5000 IlOUl 400.41 lUJ II4l,UJ lIDS••• 1 mHO lU' m .• l llJUl
0000 1441.10 liO,l) IUl ImOl,11 m.Lll mU8 ,us m.ll mUI
10~D IUI.!1 m,O! lUi 101ll1.1. OJl1U5 mo,li S6,i6 m.ll no"ll
1000 IllUi 646.1l li. il nonl.ll linUI iOll.iJ 51.61 m,44 J1JJ.ll

1000 ml.ll llUl iLll 111lOUl mDUO m6,11 .UI m.ll illUJ
10000 mUl !DO,ll iU. mm,,, lOllUl m'.n ll.O8 10~Ul m.,n
11000 164J.ll 181,Oi IU6 )11111.01 lomu, ilI1,'1 lUl IIDUI llll,ll
11000 muo m.1l 11.IJ J4.001.51 Ilmu. mO.15 1O.ID Illj. IS lm,11
mo~ JIlUI 10i1.11 .Lll J14i41.5o IW'1.ll WUl l3.11 lill.O! m"n
moo mu. 1I1t.Jl .1.11 mm.H lJiS5Ul !OJJ.11 loo.n I\lUI mU2
15000 16D'.11 1101.11 11.01 .mou~ IUI.!.!l mO,ll ID8, tl tOlUi 100Ul
10000 lI4UJ 1lS1.11 JO.n 'il1.l.ll Im!!.ll m~.!1 lIJ.J4 1151.11 H01.1l
11000 .0iUI t).1 ,~o IUO ilOl11.41 lOlm,'J ml.lS 11Ui IIn.IO mUl
liMO iJl5.0l lii1.10 RUO mOll.li tm~Ul IOl1l0.lJ !lUS IllUJ mUl

11000 mu! Ill1.1l lLlI li1114l.15 1il615.ll IOl5Ul IlU. 1011.06 li,l.11
10000 mu. IOD!.!! l•. 11 mm.ll IllllUi 1I1ll.11 lIl.1J l19Ul IJH,ll
l160~ .10lUi IULlI tOUl •~I5lJ.lll l6I!J 1.1• 111IG.l1 1Il.1I mUl mUl
moo mUl I1iUI 105.12 0ll1l1 ,11 111441.01 IlUU' 15Ul litUI 10101.01
mOD l5l6.l1 llil.ll IlUJ mULlI mon,iD ImUl I.UO mUI 1000Ul

HOOD m•.n IllU6 Ill.li mOIl. ti 110m,lJ IlIiUO 113.00 16lUI 11201.12
mo~ m1.01 1001.J6 110.li mW.15 llGllUI lUlU! IIUI llil.li 11661.11
ImG ill1.l' lORl,il Ill, II mOil.11 lIlnUl ImU6 181.42 ml,11 IlllUl
moo 6481.64 1l6l.51 lll.l1 111511.08 mm,61 11l1Ui IlUl lli8.10 mOLll
moo mUJ mUi IJU6 i0715].Ol 10lilUI 101'1.01 20Ui J01R.Ol Ilm,11
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I""":""":"":::"":":::,,::,,,,::~~~;:~~~~~~~;~::,,::::,,::,,,,:,,,,,,:::,,::::":::::,,,,,,,,,i
li~DmUSIMoOl{liO .pindl.: lJ ' liST! MULTIPLIEi : 1.l0
ilUMSU01SmDLE!mC~lll!: m : mw nICE (TIUILbl : 11UO:
NUMmOFUCHlm : lG ,mE PlIC! ITUA{L I : IUS
:IACmE E1FlC1UrY 111 : '5 : LABOUt pmomNCE IIHc~ ,plhc.r) : 0 :
Nu~r . iD LAiOUIcon ITl./ La mill, tl : lU~

:"Ilf JUUIPLlU lUI : UDO : ImmG Pnl i IXlIlCD !PI.ULESI : 1.00:
TII,T rEi tieR IT II ; JUDI , CasT Of POIU I 1.lml : US::::::::::,::: ::::,:::::::,:,::::::::::::::,:::::::::,::""::::::::::,,,::,:,:,::,::::::::,::::,,,,:,,, :

OUTPlrrS::::::,,""''',::: "",,,,,,,,,,,,,,,,,:::::,,,,,,,,,:::::::: """",::,,,,,,,,,,,,,,,,,,,:,,,,::,,::: :
INUml 01 SIDi! PERL!BOUl ' U~ i fAn PlODUC'l:IO~lATHILbl!iiflm~ rp.I' Ul 1
ItDtAt ~UI~U5 or LAiOUl! ' I. 1 11m lAtH {Lb/Sbilt/ 00 r,.) , 1,11 I
lrom lASO~1COST/IHIFt(TI.1 'lSlUO I 1

I":,:::,:::":""::"":"""",:",,,,,,:,:,,:,,,,:""""'::':":::":::""::""""""""""1
I ; 1m PiODDCTIO~ i FllCH OF IAn PIlODOCED I lUTE DUE ro im LOSS I
SPI~DLE --.-.- ••••••••••••••••••••••••••••••••••••••••••••••••••• ---.. un mllAGH IECOliRED
imED: m ;IECOiEm: PHI DAT iPHIIWT i1EcovmD: •.••••.•••••.• ----.I/SHIPT Sl:

_. • ••• _••••• II PIT~M' •••.••••.•••. - ••. -- ••• m smr mOlT I mc~ IPlTCH.U1
:IIP~I iIL~IDI') ;ILbISiifl:ILbISiifl:1 hill II Tah I Ii hill :ito/smr:1 TliI) II Till I :
I----;-- ••!.- .. j .... !' ... j' ...i....,....!-... -1... -- r .----6-----! .... j .... !.... j .... !.... j .... i...ii-- .. I
1"",:",:":""":",::::,:::":::,::::::::,,,:,,,,:,,,::"'::"'::"""":::':':::':::'::::"':::"!

lOGO !61.1J llD.lI lUl llmUi JiHU! WU4 JU4 416.1. mUl
mo 1101.11 40U1 16.0l H4liUl mlUl ll1l.O! lUI 1!5.41 l\l1.l8
mo IHI.10 UUl ll.14 11lm.H m01.gl JHi.U 4U. 114.14 l~ll.ll
mo 161LlI 160.6. 16.14 201!l1.1i 61ll9.1l 4J1l.11 lUI m,il lIlU1
mo Im.l. .4D.ll 41.>l llOil1.1J 1.m.ll mUl til,11 m.71 1~4Ul

lOBO llIil.11 11O.!1 46.8. llllDJ ,il Ii5fiUO llill.lil lUi 1~11.!1 41l!'!.
IODGO140UJ IOU4 lU6 mm.ii lillJ.ll .W,li lUI 11lD.l~ 1~IUl
11D~O 2W.ll !!I.DI ll.11 l11l1Ul 10mUl .m.lo 11.90 mug 11.1.11
Imo lUJ.4~ !i1.1J !l.ll lm~1.l' Iillll.l6 lllUJ 'l,11 IllUI n66.n
lm~ l11U& IOH.ll IiJ.fil l1414I,ll lW41.l1 Sll1.l1 10Lll 1141,11 ml.44

llDD~ lJ6U6 1I1l.Jl lUI lOl615.11 IHll!.51 &1ii.l0 10UJ 1.61.1. 1011.0'
lm~ Jfi~UI 1l~1,41 lUg Illm,H 14416UJ lJJl.~. 111.14 1116.JI mU4
Imo JIlUl IlII.\I IUO 16llll.41 Ilml.IJ ~m.l1 11Ul 1105.14 1~Il.Ji
lm~ 1~IUl 116l.iD lUO llOm,41 lilJll.ll l~ilD.ll Ill.1Ii 1014.11 !Ill.DJ
IIDD~ IllUl IHI.l0 !l.11 1IlD11.l! ImOJ.11 IIl4Ul 14Ul l14J.il mO.il

lmo {l6l.l1 1511.11 lUl lims,n l8lm.lJ 11Ul.!1 141.11 ml.l1 lfi06.Jl
!OOOO UDUi 16D1.Bl 104.11 mm.ll 1l111l.ll 114l4,1l Ili.ll lJI1.11 Ulll."
moo lO4l.H lfill.ll IOUJ .~lll1.11 l~lm .16 11111.41 16U~ ll0UO I~.IUI
llm lllUl 116UI 114.11 6J41l1.11 l1144UI 11144.11 111.10 16lU! 111lJ.l.
m~o Illi.51 lHl.ll 111.14 fi6ml,11 1l106D.40 14JiUl lll.fil 111Ul IlfilUO

14m 11ii.11 Illl.l6 114.l1 IillBll.1i mfiJI.l1 lOll,"' 111.4/ 11ll.11 11114.15
lim 60DJ.01 1001.1. llO.IS noW,11 lmU.~l 1561!.40 1ll.ll lm.l. 116l0.1l
lim 1il41.l6 1011.'5 lJl.l6 li9iil,11 mlll.Jl lOW,IJ 101.04 lm.ll Illll.!'
m~o mU4 116UI 140.11 111l11.O1 mlOUl 101161.81 110.11 llll,1t !l.11. 41
liDD~ il1Ul 1ll1.61 1H.l1 !01Jl1.04 mIIJ.~1 IH!Ul II!.>. JJlUJ 141lJ.lJ

:,:,:":::":::"":"":::",,,,,,:,,,,,,,,:,,:::,,:::,,::,'":",::,'":"",:,,,,:,',,",,:::,',::,,
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""""""""""""""""""""""""""","""""""",,,,,,,,,,,,,,,,:,,,,,,,,,,,,,,,,,
, IlfVT mlAIlEI '
:"''''''''''''''''''''''''''''''''',::,::::"''''''',,,,::,,''''''',,::::::''''''',::'''''':::::::::,,,i
m !1!m'ROilIl6~ Spindle: 14 ' mfE MULflPLIEI : 1.l0

illUml of SPliDLE1IUCRliE: III : TUM mCR {TAUILII ' 12ij,~O:
iUMRRI01 IICmES : l~ lUTE Pile! IUUIL I : IUl

[mmR ElfICIEm It I 'I: LlBOUIfmo MAleEIlilCh "Ihm) 4S:
eIlun : iD LA!QUiCOlTITl,' La ml!kl II lUG

[nlST mTlflm lUI : 1,m : lPlmi~ PDIi 11'/100smut! I : U~:
nlST PEl 1m If Ii : JI.JOl , COlTOFrom (tl./UHI : Ul
t"""",::""""::""""::"::::,::""",,,,,,,,,,,,,,::,"''''''''''''''',:::,'''''''''''''''''':
:::"""""""":::""""""'::'" ""'~;;;~;~""""""'"":::,,',,,"""""",::,:,"""":
IMUl'm Gf SIDES Pel LunUi ' 1.41 i !Al.l' PiDDOCTlO~UTE [LbiShiltltOl rp.I' 1.01 1
ITom ~umu Of LlMun , 11 I fAIn iATiIlb!Siill! 00 rill ,U4 1
ITom tAIOGi COST/SiIfTIT!.1 : lm.oo I 1

I",,"""""""""""':':"""":""":"""::,""":,"""":":,:,""'"",,,,:,,,,,:,"":
I i YAlR P10DDCTIOi i PIlC! OF lin PIODUCED i 'Am DUE TO ,NET LOS! I
smGt! 1-----------.----- ••--- ••----- -------.----_.-------------------1 no UiAlAGt i!COV!RHGlimD I l'rr il!COi!RED: PEl DAT [m !!lFT iREcovmol------- •• _•. __.----:!IWT !l:

i(lPM) i iLbiii;ii-iiLbishiii I!1bHm;: i-;:;i;"j""- ii-;:;l;"j""- :!E~ll~Ir: {~~mj"i { m;i) :!Im;Oj :
1--.--'---1 --------- -------.- ._--••_-- ----------- ---_.-._--. --------- --------. --------- ------.--
11,lili4! l i 5 !Jil!I!IO:
,":""""""":""""""'"''''''':::'::::'::''''''''''',::::,::::,::""""''''''''':'::''''''',

4000 1Ol.IJ m.ll ll.4l 1ll1JUi J14I5.2l ml.ll l1.64 11UO 1111,14
1000 1201.12 4OD.41 lUJ IW.!.!l mlldl llOJ.li lUI 641.26 11l1.U
mo 1441,10 m.ll lU4 IllOOJ.1! lmUl m •. 1i 10.4i m,ll mUJ
1000 16Sl.!S m.o. lUl 10liJ1.1. 01111.11 mUl IU1 !l1.li Jm.11
1m Im,l6 m.ll 4Ul ll~'\ll.1l IUlUI lJJ1.J4 iUI 102&.01 mUI

l~OO 1161.15 m.i5 IU. lmOUl iilDUO ,m.ll 11.•• IIIU, mUI
Imo mUJ SOU4 lUl lllllU. l6I1l.11 mUJ SUD 1111.51 lUUI
II O~O lfill.ll m.O! 61.01 11111J.62 I~51lU4 m~.ll lUI 1410.1, 511UJ
11000 muo 161.tl il .1i lm01.ll 111111.16 SOll.ll 10Ul IlJUI '\lJJ.!!
llOO~ l1lUI UH ,lJ lU~ lli!41.l6 I14li1. tl 3146.10 IOUJ 1•• 1.1. 10JUl

lM~ llIiJ. " Illl.Jl lS. 4~ 4~161U1 lJIlll.51 H1!.I~ IIJ.14 ml.51 l'\ll.li
moo m4.l1 11~1.• 1 14,1D 0llD!.41 IW.!.!l IDOIt.8l Ili. II lm.l1 111i1.ID
1O~00 mUJ 12iLlI SUt 41iIHl.41 IlJ11l.lS !01.Ui IJ4.l. Im.Ol i11l.i4
moo 40iUl IH1.60 'I ,JI ml11.41 tUm,41 1I11l.41 HUl mO.21 !ll6,li
Ii~OO mu! 144t.10 lGUl mOIl.li I1mJ.ll IWO.11 11I.Ji mUl 'SOO.12

1'000 ilOUI Illl.H I~Ul 141U1.l5 lmll.11 12111,05 m,ll lOUl IDlIUl
moo mUi 15D!.!! ltl.1l 116i1Ul 11m •. " Ill51.ll lOUD 1l,l.Ol IOUUI
11000 lD4l.!4 liilJI 111'14 iDlltJ.ll 1~11l1.15 lUlU' 115.01 lm.1J lllll.ll
moo m •. ll !aU! Ill.Jl il41'1.11 11l"UI Iml,44 185.02 1111,11 Hm,il
lJOOD m,\,ll lI42.11 11Ul 66J1S1.1l 111050.'0 lm"'J IlJ.41 114Ul 11llUJ

woo mo,ll 1921.26 lJUi illGlJ.1i ll6il 1.1J lil41.01 lOU' JOlUJ lJ051,ll
15000 .001.0S 1002.J6 1'0.11 nom,Il mlll.Ol l1i11UI 210.11 llOUi lJil1.5I
lmo 1i14U6 lU2.41 141.11 1miJ.ll mnU1 IH9UI llU6 llJUJ 1lI1U6
11m 0411.51 mUl !lUi 111111.01 m50Ul U1il.l~ 11'.~1 1I62.11 1410U~
am mUl 1111.01 15"'i somu, l6lIIUI IRiJ!.l! m.4I ml.Gl 15140.11
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, I~PUTVIlIULI> '
:,::":::,::,'":,",::,,,::,,,::,,::,',::,::::::,"',::"'::":""""":"""':"""':"":":::"'i
un !IEAIS{Moll/lOO Spindle: IS • lIST! IULTIPLTU : un
il'lJm, Of smmlluciliE: III : !!iNPIle! [TAlI/Lhl : llUO :
NUMBEIOF UCHIIE! : lD IISTE PlIC~ (rUl{, I : IUS
:ucmE !fF[Clmy 111 '5: LlMUIpmmuc, Ililel 1111011\ IS :
coun i~ mov!.COif Ifl,' L. mlll'!ll lUO

:nIlf ~ULlIPml lUI : J.m : !PI~MINGPOrElIUlIOO IFImE I : UO:
nllT m I~CHIT II ,ll.JDl , COSTor PGUi Itl.{lIHl : us
:,:,:,',:,",::,,::,",:,"'"'',:,''',,:::::,'''''''''''''":,,:::,,,::,"""''',::::,:,,::,''''',:,'':
:""""""""""""",,,,,,,,,,,,,,,,,,~~;;;r:~,,,,,,,,,:,""",:,"'''''''''''''''''''''''''',::,:
I~UNm01 sml PEl uaOUl 'l.Jj i YlU PIODUctlONlATEl,blllifl/lD~ Ipll' Ut 1
lrom iUNiU> or ,ABOUU ' l~ 1 'IStB UTE I,b/liiftl~~Ipl) 'U~ I
ITOtALUROUICOITI.DIn(TI.1 ,21~O,00 I I

I:"""",:"","":"":""""""""'":''''''':'''':"':""""''''''''''''''''''''''''''''''''1I i inN nODUCTIOi I rmB O' YAn nODUCHD I liSTS DUBTO 1m UJIl IIrl~DL! •••• _••••• _••••••••• 0•• ._-_ ••• __•••• _•••• _•••••••••• -.-01 HiD RlHIUGH ncovmo
ImEo i NE'I' il!covmo: PEl DAT im IWT iIECo¥mD,.- _._----"-iISHIfT BYI
1(IPM) : ilbiii;;i'iilblikifil I1bJiml:i'r;i;'i'-': ('r;~;'i"':IEM:If: Immn: I m;~ I :f'm;tlll!::::~::::l::::~::::l::::~::::!::::~::::l:::::~:::::!:::::~::::I:::f::::l::::~::::t::::~::::l:::~~::::!

1000 ~.!.Il llUI lUI II5JJl,a! JlW.ll lIlJ.U lU' 14UI lllUI
5000 12Dt,42 m.ll lUI IHt6Ul mlldl Ji04.21 lUI m,1l HIUl.m IW.n m.ll lUI 111001,11 m.Ul m5.0~ 5U. !lUI mU1
1000 IULlI I,U6 'Uj 201m.16 imUI m5," 01,01 l,l,11 4OIl.l1m~ Im.lO ,.UI 11.0, 2l6011.1l m~O.li 116•. 1~ lUi IO~I.ll mUD

lOOO 1I6l.l1 nUl IU6 mm .• l Imt.!o mu, Il.l D 12lUI lW,14
looeo 2401.11 UUI ,G.Ol mm .• i mll.n llGI.I'! lO.1j Ill •. ll mU8
11000 1643,II 111.04 IU! Jl111J.Ol l~mUI lm,JI ~U2 111UJ 6m,ll
Il~OO mUD l.l.ll 11.01 l'.OOUl IlmUI 1050." 161.II 1!4I.lI mO,11
mOD JIlUI 10ll.1J lUI mm.s. l1ml,11 ll1t.OI 111,14 IJiUI 11ll,H

14~00 mU6 1I11.Jl 81.10 mOll.11 tlmi.ll lom.n 110.11 Illl,ll IIiUJ
15600 liDU! tl01.11 lUI UllGl.I~ HtIOUl 101ll,J4 1ll.li lOil.l1 m~,l6
lim 1111.11 128t.l1 lUI mm.I5 t5m!.11 IIIll.jl 11•. 11 mUl muo
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mao lil\U, 10ll.'S 111.13 mm,1I lmlUl Il1lUl 116.11 'llUl IlllJ.ll
1100~ 6411.14 llOl.ll 1~5,44 11Illl ,01 lm~UJ 24051.01 l~i .Ii m!,,, IllSl.ll
lBOO~ i1lU3 llll.i4 111.01 Ul11Ui Mlll.01 mU.ll lll.la 4i1l.l' IDOl1.11
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"""",:,,::::,:::,::::::::::::::::,"',:::::::::,",::::::::::,,,,:,,,,,,,,::,,,,:::::::,::::,::::::,:

i"::::::"::::::::,,,:::::::,,,::,,:::::;~;~~:~~~;~~;;~::::::::,:::::,",:,",:::::::::::,",::::::,::::
!WDamKs/!,,,/tOD .pi.dl,: 10 ' fASTE~ULTmlEl. : U~
:lumR DFl'I~Dm/NACm!: ill : VAllPIle! ITAlAILbl : nUB I
JUliE! OF NACmB! : 10 IASti PlIC!IUU/. ) : IUl
:~ACiIH! EFF1CIEHCIlSI II: LAiOUiPElFOme! (,iten if/nOill 1\ :
COUNT .0 LAillUl C~lSTIn., L.,.,,{lhlltl lUO
iT'lST kULTlPLlH lui 1.lOQ: SP1UlNO pOIII"m~ smm I l.OD :
rirST PEl INC! (filii : ll.m I CClTOF fOtl!1 { 1,/ml : Ul
i"""""""""'''''''''''''''''::'':::::::::''''''::''''''''''''''''::''''''''''''''''::::::::::,,':

OUTPUT! '
i'::::::::::::::::::''''::::''''''''''''''''''''''''''''''"'"",::,::::::::,,:,"",,:,"""""""':
I~umi OP,IDU rEt LAWUI ' 1.04 ! m~ mDUCtlo~uti ILb/.lhilt/lOO r~.I' 1.01 I
ITom ~umu OFLlDoun ' 11 I fAil! Ul! !Lb/lhilt/ ODrp. : LlO I
ITOTH LA!OUAcosT/I!lFTln.) : mUD I I

l':'::'::::':::""""':""""""""""'~':"'",:::::::::::""::",:""""""""""",,,:::i
I i fAll PIODUCTIO~ i PilC~ OF Tm PiODIlCED I lAm D~E TO im LOSSI
mmt --.----.-------.--.~ ••••• __.• -.~-------.----.--------.-------- EMD mmo! RECOYn&Dlsmo: m iucov!m' m DAY'm Sm'T il&COVUEIlI---.-----.----.-.--:mm nl
I[iPII :iLb;Ji;;j'j(Lbishiri:fMmr;ii-t;i;-i--- ii-;:;i;"j""- [r~~,f:IITIImm FTi! ~::~HI :j1m;~1:-_ .._-_.- --_._--_. -_.- ...--(-------- -----_._--- ---_._-_ ..- _.._-_ ..- --..----- --------- -_._-----
: I i 1 i 1 , 4 ! 1 ! I r 1 ! a ! g ! ID :
,:::::::'::::':":::"':""""'::"''''''::'::::'::::::::::::""""::"":"":"":"""':::::::::,

iD~~ liLll m.ll lUi 1I1lJU. liHUl lIlUl iUi nU6 lllUI
mo 110l.H m.ll iO.OJ IWo!.!l UOlUI ml.U !D.Ol lIi.OI llU.l1
,000 1'41.10 m.ll iU6 llJOOUl 51i'Ul mo,H lUI IOH,ll 4661,04
1000 luua m .••lUl ,llm.l. ,1l1UI ml.lJ RI.IO li!l.J1 lUl.l1
SO~D Illl.16 m,11 H,U m.Jl.lJ lUlU! mUi '".11 Im,ll ml,n

mo 1162.51 11O.il ll.Ol ,mOl.n aml.lD m~,11 101.tl liI!.!i .m.n
10001 <IOUl IOUl lUI lUll!.!. !ill1.11 lill.ll 110.14 11ll,li 1111,10
11m lOiJ.11 Ii 1.01 II .10 11111Ul 101llU4 10111.41 Ill,16 ,OIUl !lll.il
11m liil.lO 161.11 lUI mOO1.5! IllllUi IIlll.H 144,11 ma,H IllJ,ll
lJMO lllJ.", 1~41.ll 104.1, 114lH.l. 11H41.ll Iml.Jl 15.,11 lJ11.!1 1~II1.ll

I4DD~ l16J.!i 1111.31 111,11 mm.ll IHlII,11 1141Ul IIUD 116U1 IUlUJ
IlDO~ l.OUI 110].41 11D.14 IJljij! ,H 1411.UJ lHlUI 110.11 114l.l4 11I.1.I!
Imo J!4Ul 1111.51 Ill, II 46IHl.4l IllJll.ll Iml,ll Il1.1J ml,ll I144U~
Im~ 4014.il 1lOI.'ij lJ6.t. ml11.41 101Hl.41 IUlUl lOU. 1114.01 11lll,l,
11m 1ll1,0! 1441.10 144.11 m~ll.li 1110Dl,1l llm,JI 11•.• 5 ml,11 IlODUJ

Imo ml.l! Illl.l! 111.11 lilm,ll Imll.ll 1I1,I.l1 m.ll Jill.lO HJ1Ul
lOD~O liDl,1i 16D!.!! liD,19 mm.Jl Il111U4 11111.64 HUI 1,U,11 IlllUJ
lW~O 104Ui I.iua 161.10 mllloli l~IUl.l' 1011l.1I 1ll.J~ J!4l.ll l.m .11
woo m •. lJ 11,1.01 110.11 6l4111.l5 11l44U! 11l4UI 1iUI 10lD.l1 1/111.10
moo IllUI 1142.11 114.11 i6J1! 1.11 lll06UO l1ID•. ~i m.ll IllU. IlilD.01

mOD Im.H 1921.1. Ill.lJ illDll.IS mill,lJ 11061.11 m,J4 1191.1i lIOU,51
mOD •OD1.~! 10Ol.l• 100./1 110119,15 mllJ.Ol mll.J~ JOD.l5 4l!D.40 1!'lUlmlo 1141.l. lon.O 1OI.ll mi1J.ll mm,ll Hm,H m,ll 416l,.1 lOI 4.31
moo 0111.0, Wl.l5 ll!.l5 11I51U! llml.!! llllU1 Jlua 11i!.!1 mou!
llDOI mUl lllU4 114.1. lInm,D4 Wlll,iji 1!!11.1~ m,IO liJD,ij, 111lD.l~
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i""""""""":::"""""""",,,;~~~;:~~~~~~;~~""""""":""""""""""""""",,,i
!~Dmm/MO'T/tGO Spi~dle: 11 ' mr! MULTIPLI!i : 1.l0
iiUMIU Of SPliOmmcmE: III : URi PRIC! (UUILbl : IlD,OO:
~UMm 0' MACHlIES ; 10' IISTE pm! lmAiL I : Il.ll
iucmE mtCI~Cl I!) : Ij : URDUIPEnDi!HCE Iiilei U1fboui : II :
IC(lUil : fiO I UBOOI COSTm.1 LI mill I II lUI I
1i;1n~WI:~~EMjj.1 : ll:m i m~i~;Gp~nlln~m~lsmDL~I U~:
:"""""'" "',""" """""""""""'"",:,"""'"'''''''''',',,,:,'''"'"'''''''''''''''' II OVTPtIl'S I
I "', """""""""'''',::,',::''''''''''',::,'''''',::,::"'::"""',::,""""',::::,""""'" 1
liuml OFSIDE!m L!iOUl ,O,ll i un PIODUCTIOIlATEILbllliflllDB Ip.I' Ul 1
l!GiIL iUMRmOf LAiOUI! ' 41 I lUTE lATEILblllifi/ D~rp~1 ,1.1. 1
rrom WOUICOlf/SHIfT{Tl.1' mUD I . 1, ' ,
r""''''::::'::::'''''''''''''::':'''::::'':::''':''''''''""'::::::"'::""::"""""'::::":""'1
1 I un PlODUCflO~ i PRICE0' !m mOOCED I lUTE DO!TO inT LO!S1
lmm -.- •• --- •• -.--- •. ------------ --.--- •• -.-----.-- .. ---.-----.---1 EiDmml.iE ~!Cml!DI
:,nED [ m iueovmD[ PEl DAY,m mIT IIECovm~I--... ---- .•• -- .•• --:mm iY1••• •• ._. RY P1TC~-.. --------- --- •••••. -. Pil !lIFT 1!IGHf ' PIlCH PIT~~.UP
Ilml :ILh/Dlll iILb/5hilt:ILb/Shilt[1 Tail I :1 Tlh I :1 Tail I [ILblnlft:1 Tall I :1 tall I :I--'-j.'.-!' ... j--.- i--.-J"--! .-.-;--.- i-.---j.----! -----i ... --! .. --j---- r -.--i----! .'--j--.-! --.ii--.-:
!""""""":':""':""'::"""'"''''':::'''::'''"""""",,::":'::""::"""""":::':'::,

mo IILIJ JlUI lUI 1I1ll1.SO lii4U9 m.,11 IU~ m.ll llU.ll
mo 110I. 41 100.41 ,Ul 114l,UJ 4SOlUI 1000.H IUl l! ].il 1~IU3
mo 1141.10 m.ll lU~ I1mJ.H 11~6UJ ~OII,IJ lUI Illl.!. lm.J4
lDM I.IUB I.U. 1!.!1 101m,11 mH.ll 1064.31 il.l~ IHUI Im,ll
mo Im.lli lilO.11 ,UI llOm.lJ IOm.li 10ll.11 10Ul IlJUI mu,
9DDD 2101.11 110.81 lU! mm,~9 !.IOl.!O ml.1~ IIJJl 11J1.H JHUB
10m 1l0Ul B~O." !U~ liillU. lOllJ.ll UOII.B! Ill. I5 Im.l1 Illifi,l9
11m lm,1I m,Ol !Ul 11111Ul 10111Ul 1II0l.Dl 111.1. lllfi, II mUD
11DDDlBlUD 9.1.1) IOU1 Hm1,1l IIllJUIi 11110.11 111.11 1301.51 llOo.li
IlDOD 1IlJ.61 101i ,ll IDUl lHi41.l1i 114H1.ll 1l1l9.45 lliJ.H 150o.l~ IB,I1,DJ

11100 nou. IIll.J1 111.11 I~lnl.ll IJI51i.l1 IItlUI 110.01 mJ.ll !I1lU4
1500D ml,ll 1lD1.11 n,,11 4JllOl.l! 14i1.1.I) IIIJUJ 1B!,1l lIS5,61 11l5UI
11000 Jl4UJ 1111.51 IlU. 46IJU,11 lll1il.15 16111.01 101.81 1011.OJ IJO.1,11
11~OD iDiUI IJ.l,oo 14Ll1 mlll.ll liiJJH,41 1115fi.l1 111.41 Jm,IO lJUU1
II~ijD mUl 1"1.10 IlUI 111011.l1 l1mJ.19 IIHil.ID nUl J4S1.1i Iml.Ol

11m mUI Ill!.l! Ill.ll H111U5 1!l615,ll Ill1Ul m,6! J615.11 lillUD
moo mu~ liD!.!! I.UD mm.J1 j1mti," lDlll.1i 151.10 J!41,lJ Iml,ll
m~o 50iU, IUUI 110.01 6Dl51UB 1~11J1.11 llllU6 JiLlI 'OlUI 11ll1.l1
lmo 5l!Ul lliUi I!Ul iJ4H1.11 11114'-01 11m,11 m,ll im,ll t19.Ui
llm 5116.51 1Ii1.11 llUl .6ml,11 lllOiD.1D lJllLli m.ll 14l,,"6 lIm.ll

mDI 1106.1! Illl.lli 101.B1 .mll.1I mOlLl1 lUlUJ J01,16 I,IU1 11601.96
11m •m,DB lD6U • ltO.15 mm,11 mliUl 11lll.11 JIl.J1 mU1 lDHI.l1
llDOD .111.]. 1m.I5 111.6. mm,1I mB!l.ll IO!JI.91 llJ.l! 5MI.1J lllJl.lB
mOD 6481.61 ll.l.ll 111.O1 11Im.Oi m5~U1 11W,U HO,ID lill ,11 11m,IO
mOD i1lUl 114UI 135.41 !~lJILOI lilllUI 1Il11.19 llJ.n IJBl.ll m.!.11
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UD RIUlS/Rour/IDD S,ittdle: 11 ' lAm IDlm,IEt : Ll~
:~uml. OFsmDLESIMACHIHB; m i YAn rmE ImA/lb1 : ll0.0D:
NUIBEl OF IAC!IM!! : 10 fAlU mCE ItAUn ) lUI
:~ml~E Emm~Cl (~I ; II i LAroURfUm meR {?ilcm u!/bml il i
,COUNT : 00 I LARGUICOST In.1 LlboiT"hfll IUO I
ItlllT KULTmm lu) ; l.lOO I mUnG fo,e1lumG srIMDLEI 1.00 I
ITIIST PHI IMCR(TPJI ,JLl~l • COSTOF Mm I Lim) : U5 I
1""""''''''''''''''''''''::''::''''::''''''''''::''''''''::''''::''''''''''''::''''''':::::'''''''''1
I OUTPUT> I
1""""'::'::"'"''''''''::::''''''''::''''''''''''''''''''::''''''''''''''''''''''::'''''"""""'1
I~Ulm O? SIDES PEl. LAROOI : Coal i mM fiODUi:TlGi lATE ILblsbirtm~ rp.): Ul I
lrom ~umu OF LABOUU ' 41 I mu 1m {Ll/Shilt/ ~~rp.1 ,L5~ I
ITOTALLAiOUiCO!Tj!iIFT(fl.)' lOU~ I I
:"',:,",:,,:::,,::::,',:,",:,",:,',::,,:::~::::,:,,'":,",::,,::::::::::::,"'''',:,,'',::,,::::::::
I i ym nOD~lGN I PllCE OF fAn PlODUCfD i mlE DUETO 1m LOSI I
IIPI~DLE 1----.------------------------ .---._---------------------------1 m RRfIUGf I!COiEiEOI
ImEO 1 WfT ilECOiEiEOi PU DAI im IWl IIEcOlmDI-------------------:/SHlfT nl
: (!PM I : iLbiii;;i"iILbii~ii;:!rb)lm;ii-;:;i;-j--- ii-i;l;-i---: !EM:IjT: Immui I ~:WI :!lm;U! :
I ----i----!----j-"-! -"--3----! ----j--" i--.._;..---i---.-;-.---i---OJ ---- i-"-1-'-- r ----j"--- r ---i~--"l
! :,"""'" "',::::::::::::,::::":,"',::,,::::::::::,,,:::,,:: :"":"::::::::::::::':'::""::"':':,

~MD loLIl llU! ~UI mm,B~ llm.H mS.!i .o.D1 llUi JIIl,l!
l~OO 1101.11 400.41 lUi IUl.!.!J nm,!1 ml,Oi lUl 114LID mUI
fi~OO 1"1.10 410,11 .6.01 11J~~J.19 lm1.l1 mUl l~. II IlH,1l JIll,IJ
1000 I6IU! liD." lUI 101111.1. fimUI mUI IDU1 100J.14 .IDUI
mo I!lUi m,ll IUl mfiJl.1l lUlU! 1O11.11 110.14 1m, Ii J111.H

~m 'l1!LSJ m.ll lUI ml~U! 1000l.lD 10111.14 IJl.l6 lOil.lI !14Ul
IDO~D liOU) IOU4 IDD,11 mm .•• !0I1l,'ll 1101t, II 110,II mUD !m,ll
11m 1641.11 181.04 liD.!) 11711Ul ID51ll.li 1J21LlJ I.Ul lllUl IUlUl
Im~ muD l61,1) 11D,Ii lmn.IJ IllllUi liII!.!1 IIUI 1141.14 lIm.!1
lJDO~ 1111.01 1~ILll !l0.11 J1411U, IW4LI9 1161&.40 tll.ll lm.l, nm.11

Imo lJiJ.j, 1111.31 liD. IJ mOll.ll 1l4111.l1 IUIUI llUI 1100.11 IlOll.ll
IIODO 1,04.15 Il~l.4l llO.IA mm,il 1441,!.!l lml.ll m.ll Hll.l0 11514.11
I ;D~O 114UJ Illl.Sl 160.11 401l1).41 Ilm!.11 1!11U4 m,ll l06Ul 1511U~
lmo 4014.11 Il,UD 110.l~ mill ,11 l,ll9U1 lO414.0, m.l0 lilJ.H IOlli. JO
11000 OlU! 1l41.10 aUI mDII.Ji IH001,1! 11611.41 m,ll 111l.1. 11\O1.l!

19000 4lOl.Ji 11l1.1l m.ll I1JI4s,)1 IllOll.1'l llllU! 111.H Oll.ll IRIJug
I~OOD mu. HiOl.il IOU4 mm.Jl Imu,u W11.l~ lOUJ tl!O.~O jjHUI
1I0DD IDtl "I I,Al,9! 210.15 ,GilIl.1I 101m.l, 1111l.1l m.ll 4A09.41 10m .11
IlOOD Ill6.lJ 11.US m.l. .J4J41,1l 11114UI Ifill 1.14 J1D.l! 1m." llllUS
mOD 1511i.l1 IUl,11 m,ll OOJIIl.l1 1l10fi~.4~ 11.)1.55 Hl.41 11.1,45 111.).l1

IlOOD 11.0.19 IlIU, 1lO.ll mOll,11 110!lLJl lUJUl 300.41 m •. 41 lllll.61
moo 6001.O! 10Dl.J6 m,ll mlll.ll 1401Sl.01 lOOl5,J8 115.44 mU9 l4JDi.Oi
mOD 6111.16 101l,1I m.ll 1496il,11 14mUl llllUD m.40 IllUl lIlS6.ii
moo 6411.04 mUI m.)l 11i!lUS llm5,61 ll4lB,ll 4D5,11 611l,IJ l6m,11
lim 61l1,ll 1l4UI m.ll IDllJI.04 109111.01 lJilUJ 41UO illl,11 1m5, II
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PilI H ,f l!
"""""""""""""""""',"',,,','",,'''''''''"""""'"'''''''''''''''''''''''''''''''''', IMPUT VAlI.ELIS i:" ..".,,,, .. ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,""" .."1
m mm/~mlw~Spudll I! ' mTH MULTIP11U : 1.l0

:~Uml OF SPaD E11IICRIi!: m : 111M PitC! {TUAlLbi ' IlUO:
IIlJMmOFmmn l~ 'mE fRICEITmn I : IU5

:~ICRliE EFfICIUCY 111 15: LlMUI PElro mCE iii lei 'r1im] II :
ICVUJT 6G I mOUN COSlITl.111 ~nlSbllll . 10.~~I
l"lST IUUIPLIU lUI : 1.m I !PI~WliG POt R jXl/IDD SPlHDLE I : UO I
ITfiST PEl IiCMIT II : 31.1~5 , CVSTOf POIER1 LIm) : l.fil
I""""""""""""'::"'::"::"::"""""'"""""""""""""""""""""""""":I OUTPUTI
I'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''',,,,,IINUml Of SIDHS PEl "!GOI ,0.11 ! mw PiOmJCTIOI J.AlI [Lb/ShiftIWO rp.) , 1.01 I
ITOTll ~OIBEJ.SOF LlBODIS ' 51 I lAST! RAn ILb/lhiltl 00 r~.1 '1.1' I
ITom LIIOUJ.CV1T/lIlfTlT!.) , muo I I
I,,,,,,,,,,,,,,,,,,,,,,,,,,:,,,,,,,,:,,,,,,,,,;,:,,,,::,,::,:,,:::,::::,:::::,,::,',::,",::,',:,""',::
I I YIIH PIODUctlON i PUCE Of vm PJ.OOO~ED i IISTE DUE TO IIET LOSS I
ISPI~DLE 1-.- ••.••••• ------------------ -----.---.----.-------------.---. EIU mHAGE I!COimD
IIPm I m imoimDi PEl DAY im 111FT iIEcoimDi •.•• -- •.•• - •.•••••• :/SRlfT ~Y:

: InN] iILbfii;;i-jllbISlii; [IMm!;: i-;:;i;"j""-: i-T;l;.i--- ilB~,I:I jT:{~mIFfi[ t:/;i) :f'm;Uj :
:.--'i.---j ----j.--- j ----j----! ----;.---! .--.. ;---.- i-..--i.'--.! --..j---.! --.. j.---! .--.j.---! '--ii'.-.1

,"""""",::""""":""""""""""""",,,,,""'"'''' """""""""""""""""'!
m~ !il.tl 310.11 lU1 ItlllU6 lSHl.l1 1111.51 6UI 1~6Ul '5~U~1m Il~1.41 '00.'1 lU1 IHt!UJ 'S~lUt li!6l.1t n.l~ 131!')1 1.11.11
6~~O tH1.10 liD,51 .UI Im~l.H 51061.11 mU1 101.52 Illl.11 mu.
1m 1111.91 500." i I.l~ 1~11l1,16 mH.15 !lll.H t11.!l UlUl Jill.l1
i~~O 1111.26 W.11 lUI llO.JI.JJ lUlUI I1I4Ul IlUi muo 1011.11

l~~O lIil.ll m.ll 101.51 lHlOUJ 1Ol0l.lO 12l41.1! IIii.11 mUJ ImUl
I~OOO mUJ IOU4 11•. 14 lU1JU. !illU1 Im"'l 11Ul WUl 11111.01
Il~OO 2i1l.11 111.04 121.11 llltJUl lomu, IlllU6 l!1.6l Hll,H IlIDUl
1/000 mHO 961, Il m.H )40001.5' t1llll.!6 ImJ.1~ l~UI lUU6 1113UJ
IJ~OO lilUI 10'l.lJ IIUi mlil.5i IHl41,ll 1!1I1,)4 m,1l mUl 14001.61

14000 HOU, IIll.Jl IOl.H mm,52 IJ4m.11 IlllUB li).SJ llll.lB Il1IUl
15~0~ mUI Il~1.,l 111.21 4lllDl.H IHIiUl mOUl 1.l.ll mU4 16!11.l1i
10000 JiH.1J 1111.\t !lUI 401J4J,1l IlJ1ll.l1 1/1'1.11 m.ll 4llUt ISOIU'
11m 4~IUl tlliUD Ill,O '~OI11.l1 lUl!}.'l 1l0lUI 19i.15 '116.21 IlllJ.Sl
11000 mUJ IUI.1G IOU5 119011.J! 11100l.11 ll01l.Sl lll.ll 41i1.93 10101.l0

19m 4561.1I 1521.19 120." 1l1!45,n Imll.l! lWUl m.ll 50,1.00 1111!.!!
laDGO 1I0U, I,OI.!! lll.ll mm.Jl 19111H4 11l1UJ m,41 5J1l,l, 11l11,16
11~OO lO,U, 16il.!1 W.1l i0lS1J.2i l~lSl1.1i 11161.41 JiU1 ll1Ul 11m ,iI
moo mli.lJ ml.O! m,50 0l4H1.15 ltlllUI 30m,1l m,B 5!44,51 WIUlmoo ll1UI 11,1.11 161.11 .6llll.ll llI~6UO 11011.16 m"l ,lIUl lH'l.l!

14000 mli,n Im,26 l1!.1J mOll.11 13061l,1J Jlm,IO '11l 6l1UI lJDOl,lJ
moo ,001.01 lOOU, m.l, llDi!9.11 wm,ol HII1.04 OUI ,6'1.l1 1!lll,J!
moo !l41.J6 208l,il lOI,9i mlilJ. II 149"',ll 1illUS -m.ll m1.24 19J15.JJmoo ,\11.0\ 116l.S5 JtJ.ll mlll,O! mm,6l Jlm,JJ m,ll 1I1UO 10'13.)1
moo 6121,ll 2141,11 m,11 1011ll.D' 109111,01 ml1.l1 48U1 14lUi JI5!I.H."-_._-"---------_._---"--------------_._-----------_.-_ ..__ .__ __ __ _ __ _ -._ _ _ __ _-_._-_ _ __ .._-_ ..__ -_ _._ ---.-- ..-.----.---------------------
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IiGIO lliU6 m,ll 6U1 1I4GlUl 1l6!1.l1 Illl.Ji lUl Im,il J01U!
11600 2J4UJ m.]; JDoll J04lJl.41 1~IHLi7 mUD 10l.Jl liOo,ll 1ll1.16
16m 1411.O9 ill,l. lUI )JIm.ll tOlm,H mU1 11l.J1 111l.61 8011,11
11600 lm.16 iIl.ll JU9 Jmll.l~ Ilim,4D 10141.14 IIUl I!lUl 111U!
Imo m9,ll m,iI il.li J,5200.10 111113,)1 IOl5UO 111.41 1ll1.!4 !D1UI

19000 muo m,il IU. liSliU9 mm,JJ IIloU7 Ill. 44 1011,94 ml,41
1100D J1ll.J1 1010.46 91.64 4D511U9 1l11lUO 1111J.J4 140.46 1142.04 10011,9!
11m 1111,U Im,41 lU1 410066.11 t.1011.1. 111Il.OO 141,i! 1141,14 lOll I ,11
llOOG lOU I ItH.IO UUI mm,ol 1iIJ!5 ,n ImO.61 111.11 llSUI 110]].11
DOOD l199,11 1190.51 101.6l 46•• ,\.51 15\H8,19 Ilm,J4 10l.lJ 146l.J4 IIllU8

1100G lHU4 111UI Ill. J1 480m.l. 161l1!.11 14,6U~ I,UI 1110.41 Ilm.14
11m ml,JI IlOUJ 111.01 101111.J, ImH,ll IlllU1 III ,Ii 1611,\1 11llJ,11
l,OOG 4GSl.H IJj loll 111.1l 111511.l\ I11IJ1.D! IlW.J4 18l.6G mUl 1J0lUl
11000 ill1.i1 liOU1 110.41 l418M.IS 18160UI 16431,00 189.01 ml,JI IlIlO,94
moo mUl 1ll •.• 4 IJI , I0 mOlu. 119lOUI I1m,,1 196.01 m8,!1 Iml.lO
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"''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''""""",I mUT iIRlABLE! i
I" "" "" '''''' "" """ '"'''''' "" "" "'''''''' """'" """ "'"'''' :"" "~eo,,,,,,,""""" I
E~DmmlHmllOD 51imdl!: Il ' 'Al,! ~U.TIPLIER : t.\~
iNumR OF l'INDLES'MACHI~E: m : ym PRICE Il'IXA1Lbi . lJO.O~ I
~U~BERnF wmlm : 10 lAST! PRICEIHUIL I 15,11
imml EFFlCIE~CIill II: LAiQUl PERrOum I~itcn Ip/nml 41 I
mUNr 10 LAiDURC~lST ITU L"OIfllh,ftl lUO
rum NULTl1LlEl (UI J,lOD: 5mm£ PO' i 1111100 !PINDL"EI 1.D~ I
IrmT PERINCHIml JUOI, COST01 poml uml us
I""""" """'" "'''''''' "''''''''''''''''''''''''::,,,'''',::,,::""",,::'''",::::,,,::'"'''' :
:::"""",,,,,,,,,,,,,,,,,,,,,,,,,,,,::,,,,~~;;;';~,,,,,,,,,,::,,,::,,,,::,,,,,,,::,,,,,"""""''''':
INtlWiU OF SIDES PER uaOUi 'L1~ I ym nODUCTIOIlim ILbmillm~ 'p.I' l.l~ I
ITllTA1~u~ms OF LIBOURS ' 31 I mTE!ATE (lb/SRill/ ~O lp.1 'Ui I
ITOTALLA!OUiCIl>rls!lfTlri.] , mu~ r r

:'''''''''''''''''''''''''''''''''''''''''''',:"''''''''''''''''''''''''''''''''''''''''',,''''''''''''iI I YUN mDUCrlO~ i Pile! OF m~ PiODUCED i WASH we TO iWft LOSS I
r5F1NDLE ,---------------- ••• - ••• - •••• - •• - •••• -......................... EMDmAilGE movmD
ImtD I m iRECIlvEmi PERDAY 1m smT ii!mVUEn: .... - .... ;- .... -- .. imIFT 81:
i 1m I i iLbili;;i-iiLbisiiri:trlmi!iii.T;i;.i :i.r;;;.j.-.: lt~,i:ljT : Imm FT[I ~:j;tI iili;~;u) ii----i-.. -!.. --; .. -.! ... -j.... r .... j ....r ..... j !..... s .. -.-! ---.i---- ~----,---- ~----,.---! .. -i~.. -'1
,""" "" '"'' '"'' ""'"'''''''''''''''''''''''''''''''' """'"'''''' '''''''''''''''' """"" '''!

IOO~ 61Ul I~Ul IUl IlilUi mll.i6 15.UJ 11.05 02.11 1116.JJ
lm 110.J~ 101,11 lUI 1~1i4U1 )J8IUl 1111.~1 JUl I.U. 2.15,1.m~ m,o 111.H lUS !lIJJJ,)) ~~SlJ.11 ]llUI iUI m.ll J11l.llm~ lm.1! 1.U. JU~ H101UI ilHO.15 Illl.J1 lUI 111.J. J1~Ulmo IliU5 m.18 )U. Iml!.ll lmJ,ll 51)U5 lUI 104.11 mus
m~ HDUl I.UI iUI IImUI .m.:u 5m,l) 61.11 Im.11 mUI
10M 1l6Ui m,ll ~Ul lO2RIU~ .mUl mUl H,I) IIJUl mUI
II~~~ 111•. 15 512.11 lUi mI1l,i1 Hm.61 muo ILll Im.51 1Il1.li
IHiD 1111.11 61~,11 lUI mm.l1 11I15.l1 mUI lUi IJSUl i111.11
I)~~O 101!.l9 m.JO 6Ul lbJllUl IHIR.li 1)1l.l. '1i.J1 WUI mUD

IMO lliU6 m,ll .j , Il m~ii.51 liUl.ll mi.1~ IGJ.H 1181.1) JiIU)
IS~OO 1)11,0) m.li H,I) JDlJJJ.ll j~IW,i1 %l1.21 111.20 16~j,JI H~Ui
I.~OO 201.0' m.l6 lUI )H021.J1 101201.41 ImUI 111.01 IIOU) mu?
1100D 1.11.16 !RI,)? SUI )WII.l~ ItHl~.'~ I~Jl1.11 llUJ I~ll.i~ Im,n
19~OOmUl 'J •. il 8U. J6lm,IO Illl]l.J1 11164.01 1J).U 10JUI ml.J1

19m 1901,H m,il IU~ lllii8,9' 11U9'.JJ 11101.11 !iUS lHUj IGm.ll
l~m JIll.J1 I~.U. 91.81 Ml11.i? 1JS1lUO Il!i?!l liUi 1161.Gi IGIIJ.1~
11~G~ Jlll.it IGI1,ii 101.1~ moon,)! lil1ll.1i 1Ji9l.lt tlUI 1JJUI IIIIUJm~~HJJ.51 IliU~ I~i.13 Il6JI1.61 1181!1.l) HIJUO 1.1.19 li!l,ll lliiU.
lm~ 11lU1 IIIUl 111.01 Im4l,ll IS5lil.t9 tmUI I1U~ 1.0D.1~ 11115.!9

m~o JJiU. 11il.Sl 111.01 mm.iO l.l)ll.ll tlilU6 111.92 111Ul 1110Ul
11M J901.11 IJOO.S1 11Uj lOml,), I.jm.tl IiO.Ui Ill.ll 11l6.1~ IJ1JUlmoo .~ll,11 IJll.51 11UO 511111.l1 111IJUI 1,10Ul Il1.1i lm,]l 1116),11
l1G~O 111).85 II~Ul tJ).H mm,11 18160Ul IJJiUO m.16 10l1.' 1 Ilm,ll. moo ill?,91 IlI",l Il!.Ji 161G1U~ 18mUI 119Rl,ij JI,1.l1 )165<6 1l11Ui
'"''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''"""''''''''''''
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I ml'Tmums i
I "'" '''' '''' '"'' "'" ",,,,,,,,,,,,,,,,, "'" "'" """'''' "" '"'' """"" """ :,," "'" """ I
lEND HIHlS/Bm/ID6 ili,~lo, l~ ' 'ASTE IULTIrLIEI : UG I
:~Ui8El OF smDl.!SIKA mE: m : rlU pmE ItAU/L~1 ' lJUD I
Numl Of umm ,1D IASTE niCE ITAIIIL I IUS

:wmlN! EFllmm III l5: LABDUlPERFOIMANCEiFit" "I'.'r! 41 I
cuun : 10 I LABOURc~m In., L,bm!Shl tl lUG I

1111ST IULT1HIEI lUI : J,m I smmo POI i Inmo SPINDLEll LOa I
nm PER 1m [HI! ,lUDS , COILOfpomItl./ml us I

i :::: ::::: ::::: ::::: :::::::::::::::::::::::::~~~~~!~:::::::::::::::::::::::::::::::::::::::::::::::::::::1"._ ••••••••••••••••• _-_ ••• __ ••••••• __ •••••• _-_ •• _-_ ••••••••• - •• - •• -.--- ----- ---.- ----------- --------.- - 1
I~Uim Of SIDEl PER LlBOUI ,1.D~ i rlU PIODUCfIO~UTE 1~~IS.ifIIIO~ rp'I' l.ll 1
Irom Nu~m5GILAiOUl5 ' )9 I IISTEliT! IL~IS.ifll ~~rpil '0.11 1
lrom LUGUi CGSTI5MIFTiTI,1 'lll0.0~ I 1

I '''' '''''' '"'' '"'' """ '"'''''''''' "",,:," "'" """''''''''''''''''''''''''','' "'" ,~'" '0'" I1 1 m~ PiO~UCTWi I P11I;E OF rUNPIOOUCfD 1 mn DUE to INEiWSO 1
spmLE ----------------------.------ ---------.-- •. - ••..•• - .• -.-.-.... ENDsmm~ !'CamEP

I!PEEP i_.__._._~:: 1::c~m~~:..~:!.~~~..1~~!.:~~!:..ImG:m~i -iiEi~iT--;--;i;ci-' Ii;m:u~YI
IllPKI IILol~11IIILoISbiflil"ISbift:1 f.b I :1 TRio I if fila I ilLblsmr:1 Tlil I II Till I I
1 ----I ----! -:--i ----i----i ---- i--.-i.--- !.-- .. j ..... !..... j ..... ~.... j .... !.... j .... i....;.... !."ii....I
!""""""""''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''"''''''''',

'DOG .14.11 IlU9 lUI 1lI15.1! mll.i. 11~\,ll J 1.11 00.01 llll. 12
m~ 110.11 m,11 lUI 1~1i44.iJ JJiIUl lJIUB JUI llUI l1BUI
mu m.o l 12. I~ J 1.11 1111J3.Jl ~O511.1l ~m,11 iUI llUI JHUI
mtll 1~9UB lliU. lUI 111021,26 imO.ll mUI lUI BlUI JBjU~
1m lliU5 ~16. IB 11.01 1000II.Il 1~IOJ,11 511O,J1 61, IJ llUl WUl

mu IlOU1 ~68.l1 16.Bl umUI 6Gl6UI li~iUl JD.lJ IIlUl 5m.ll
IO~IU 1560.61 520.1l lU2 l~mi.H .10lUl .m,16 lUJ 119Ul 5l11.U
II ~~I 1116.15 11J.lS 51.1J 11Jll1.!4 109UI liJU, 15.H IJOUl mS.l!
1l0GU 1112.8/ .24.11 62.0 liJIOO. JJ 811\1.58 i115.l6 lU4 141UJ .UUl
Im~ l~lUI I16.H 61.OJ IUJS1,61 Bl11Ui !1ll.ll 10l.U 15,UJ lHJ.J1

Imu l18U. m,ll 12. BJ lmU.\l mll,51 !l6B,ll IOUl I"UJ 110D,6.
Imu lJ4I.UJ 110.11 lUJ lOmJ,il IG1J4Ul II14Ul IIUl lJ8UJ BllU5
Imu H91.11 m,l. lUi moll.)1 IGllOl,H 1~11U~ 11UI 190UJ Im,ll
11m 161),16 IIUI Ii.H lWIl.1G IH91UO I 14l1.O4 1)1.06 102U4 W1.5i
11m 180UJ m,ll lU4 J6mO,I~ 11lm,J) IlllJ.Ji I~H6 lIlUi IOOlU,

19m m5,JO m,j) lU4 Ji5l!U9 mm,JJ 11W,6J I~U6 lJ61.Oi 10111,1l
lGOOO Jlll.11 104H6 IGl.Ol JD51JJ.BI IlllS9,JO lJil5,9J 150.0) mU4 11I4~ j)
11m )l11,44 10lLi! I~UI iJo~06.11 IH011.J, li1~l.l) 16J.il WUl 111~1,1l
11000 JOLlI 1144.10 IlUl mHUI I!mUJ 14m.l2 111.61 261Ul IlllUI
lJOOG mUl IllUJ lIUl m"U1 15lHB,ll 11SSU1 PHI mUl 11116,J I

HOOG J145.64 IllB.ll 111.11 mm.4l 1.1JIl,11 162l1.Il IBl.JI 21lUl IJJll,60
lim ml.1l IJDUl lJU6 Im21.). IIi9OH,1l 16lG1.i1 m,Ol mS,OI Ilm,90
l60DG Ull,a Im.ll Il 5,J, l11511.15 115m,os ImJ.11 m,ll JOlU6 144BB,19
110D~ 4l1J II 140Ul HU6 li1ll0.15 IB160G.Ol 111OUO 11U9 lJIU6 11045.19
moo 4169.91 145•.• 4 141.66 l6Bm.~4 IBlJ6UI Ilm,JO JIB,50 lJJU6 I 5601.l1

"""'" ,'"'''''',.,,''''''''''''''''''''''''''''''''''''''''''''''''"'''''',,,._-----
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_. __ ""'''''''''''''''''''''',,','''''''''''''''''''''''''''''''',,''''''''',,"""""''''''''''
i"",,,,,o,,~o,,,,,,,,,,,,,,,,,,,,,,,,,,~~~~;,~~~!~~~;~"""""""'"''''''"""''''''''''''''''''':
m 8IEAISI~onllijQ Spinll.: 11 ' nm MULTIPLiER : l.lO

iiUim 01 5PI~DL05mWNK: OJ i m~ PRICE(T!U/Lbl ' ' IJUO:
~Dml 01 MACHINES : 10 IISn PRICE Imlll, I lUI

:mmE E1flmNl:Y m : J5 : LISOUIPElFom~CE IlilCi up/bml 15 :
coun RO WOUI enST (fl.! LI m/Sblltl lUO
:l1lSl ~ULTIPLIUlui J.l~o: smm(j rom jU'm~smDLEI UO :
ITIIS! PERINCH(TPli Jl.J~5 em or fom I Lim) l.ll I
I"''''o,,,'o'~'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''1
I oomn I
1"""",,,,,,,,,,,,,,,,,,,,,,,,,,''''''''''''''''''''''''''''''''00''''''''''''''''''''"'''''''00''''1
INUim 0, SIDESFERL!~OUI 'UJ i 1m f!ODUCtIGimE ILb/SbiftmO rp~l' 1.10 1
ITom ~UMms Gf LAiDU!! ' U I mu lATE leb/Shifl! GOIp.1 ,Ul I
110m LAml CGSTI!RlfTlTI.1 'lllo.DG 1 1
, ' ,I '''''' "" "'"'''''' '"'' ",,"'" ",,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, I
I i 1m flonUCTm i pmE OFYAn pmum I nm OUETO iNETLOSSI
srl~DU .•••..•• _•. •.•••..••••••..•••..•• -.------------....... m m.IUG! iECOiERED

[!PiED [ m ii!COmEDi PEl DAY im .mT iiECGimei- ..•••... ; •..•••... i/Si1l'L ~Y[
..•• _. il PlfG~' .•••..••• -- -------- ••. PERsmT IEIG~t PUCE mc~.up

[mil [ILbIDIII ill.blllift[ILbl!bifl:1 TIIi I II hll I [I Tit! I [IL~lsmT:1Tlh I [I Tall I :
1- ••• i...'! ...'j.."! ----j----!. '.'i...'! ..... ;..... !.-.--;----- !....i..'.!....i."'! ...-j----!--OJ ii' ... [
!'''''' "'" ,,"""'''''''' '"'' "'"'''' "'"",, '"'' "" "'"'''''''''' ''',,'''''''''''''''' '"'' ''',

~m ,H,11 10UI IUS ill lUI 1l051,1O lm,~l ]Ul HUI muo
5000 m.ll m.11 11.1 I 1014H.n lJIIUl lSSU, 4U1 6H,16 ln~, 16
,100 m,ll J 11, II ll.JJ IlllJJ.]1 !0111,1l 1201,61 ~l. 16 149' 11 JIOUl
1100 1091.!! J6U, JUI 111G1l,1, I1m,15 Il1I,li 51,J6 I1Ul 10~Ug
am lllUl m,l! n,10 161lI1.1S SlIDl,ll mU9 ,Ul HUJ .m,1I

~GIO IlOU1 •• 1.11 H.I. l!mUI ,Ii6o.oI muo lJ.14 1111.\1 5161.90
10010 I l6U! 110.1J lUI lmlU~ ,161U1 1101.11 lUI IJIU1 Im,I,
IIOGI 1116.11 11US .Ul lJJI1UI 1IJ9l.l1 1111.11 lO.11 IllU! filJI.11
11000 I11Ul ,11.21 ,Ul HJ~.Ul 111\5.58 !111.J1 91, 12 IHUJ MUI
!JOOI 11J8.81 m.l~ 11.01 1,1155.6) mll.5. llJl.Il 100.51 1021.31 1,05.5)

IIOOG 1101.96 m.ll 1,.n lllOH,ll ~~liI.51 !9lU, 111,11 11lUl 0190.01
IlOOO 1HI.01 m,ll lUI ll4llUl 101414.11 11611.01 111.10 1111.21 0111.R\
I ,OOG mU9 831.1. lUI mill,)1 101201.41 11l61,1! IJ1.IO 1~9Uj 9361.01
1100G lm.1O OO!.H 1l.8. HHlI.1D 1I~11UO 11011.11 IJUI 111l.11 9ll6.11
11000 1009.1] 9l!. II l! .n 3,l101,10 IlllJ).]l 12181,10 IIU! 1119,,. Iml.l3

11m 19.1,jG m,ll Ill. 19 mm.99 I1m'.lJ 13191.11 IIUI lJ1Ul 1lII,.~1
lOOOD JI11.J1 1010.10 I~US Hl111.!l 1Jl1l9.J1 1001.11 I,Ul 1199.01 11101.05
1100C 1111,1~ W9ua IlUl 41,O,o.JI IllGll.1. 1~111.H nUl MUO I1l!UI
2100~ JOUI IIH.10 110. 11 mm,Oi IIml.1] 1161HS 110.Hi lHUI 11811.91
1ml 111Ul 1l1o.Jl lll,,~ lOOm.ll IlllU.ll 1,111,5, III ,II 181].90 IJm,ll

1ml 1111.01 tHUS lJI.U U6m,l, I!lJILIS 1100,,1 190,61 mUI HOll.l!
llC10 1101.11 1100,51 116.1. IGll1l.1, I09OH,11 IJ1Sl.l! lDI.il lilUI 11611.41
lbm ~m.1O j]j l.\9 14U1 IWII,ll l1lil1.0! IIlOUl 11],0) ml,l, 15111,60
moc 411].11 1I0Ul llU! JlHOO.15 111,01,01 Ill1l ,0 I 111' 1J llJL11 Iml,16
1iCl0 1)09,91 Ill..,. I11,91 lORGIU4 IIlJ6UI Iml,IJ 119.11 )llU, Ill!1,11
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'''''''''''''-''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''"'''''','''''''', INPOfmllRm ':'"'' "'" """","'" ,,,,,,,,,,,,,,,,,,,,,,,, ",,,,,,,,,,,,,,,, '"'' ",,' ",,,,,,,,,,,,,,,,,,, ,,'''' :
Ei~ BRWSII,uI1D~ !Iilll.: 11 ' IAITE~OLT[rUI:R : U~
iNOMnROF SmDm'~ACmE: III : ym PRIC, ITAUlLbl : llUD:
~UKm ~fMACiIHES : 20 lAm PRICE ImA!. \ : l\,ll
:~Ac~m mlCliHCI ['II : II : .IIDOR Ff.iFG ~mE {~ilcn l'lbml : 4\ :
COUNT Ii LlRGU!CO,T In., 1..,onIShl II lUO
:rm! IIULTlPLIU lUI ,l.S~O : SPl~mG POII tU/IO~ mWDU I 1.00 :

:;~~~;,~;~,~~~~,!;;;l''''''''';''~;;~~;''''''O~TPUTS'~~;'~;'~~;~,L~;!~~~!"""",,,,,,,,,,;,,,,;;~~,:
:""""""''''''''''''''''''''''''''''''''''''''''',,:::''''''''''''''''''''''''''''''''''"""''''':INUWRU OF !IDE. PEl UBOUI : o.IJ i flU PlOD~CTIGK RATllLb/Sbiftm~ rpml' l.l~ I
ItDT!L NUW!nSOFLAiOURS ' 41 I mT~ lITE 11bIS~ill/ fiOrp.1 ,Ui I
Irom L!10UICGST/SHIFTIT\.I,H3U~ I I

: """"," "'" '''''''''''''''''''''''''''":,,, ''''',''''''" "" ,,,,,,,,,,,,,,,,,,,,, '''''''''' ""':
I I rm flODUCTIO~ i PHICi Gf 1m PHOOUCHO ; 11m OUiI1l iNET LOSSI!pmu ------ ----- RNOSRWAGE liCGi!RED
:SPlED: m i~EcOVEm: PEl DAY iPElI~lfT i'ECGmED:•..•••.• ----- ••••.. :mIfT 11:•. •.••••..• Sf P1TC~-.••••..••..••. -------- m SWT IEIGiT I met fiTCH-UP
[mil [ILb/Dlli iILb/Slift[ILb/Shift[1 hll I :1 fill I :1 fill I :IL~lsmT:1 tall I :1 Till I :
1--'-i...'!'..'j".'~----;_...!".'i".-~-----j ..... !.. -..;--.--!----j .... !.. '-j.'--! ----;.... !."ii"---I

!"''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''""""'!
mo IJUl lOU! lUI 1115l.lS 11011.16 1J81,ii lUl HUI l1!U5
mo m.ll 160.11 lUI 101W,41 Jlll4.iJ ;nUl 45.11 14).16 Ji! 1.l6
.~OO 9JO.' I 112.It lUl 111m.J1 4~m.11 50J1.12 lUl 191.51 1111.51
mo Im.1S 1.U, lUI H10ll,16 41lio.1l 5911.59 6Ui 1041.l1 4114.50
mo ]l.U5 110.15 lUl l.lllLll 54IU.ll .m,!i 11.OJ 111D.Gl 5511.11

90o~ 14~UJ 401,11 5Ul 1S160Ul 6DBlUS 1.01.H 81.19 1111.11 ,lfiJ. H
100O~ IllUi llU) li5.01 1~lm,14 61019.15 W).ll 9Ui IUl.ll mU5
11000 1110,11 m.11 11.11 111l11.1i 14JI1.Ol mus l~U~ 101US lOOo.l1
IMO I!ll.11 ~lUl lUl wm,11 8115l.\R 1~IH.45 IIU5 11iUl !J51.1l
moo l~lUl 610.10 iU4 1.111Ul iHU,54 ImUl m,11 Im,H lG5UI

I4fiOO 11SU6 m,ll lU4 l!4~4Ul !46SLll flRlS.ll 11U. 10SUI mu)
Il~OO 1Ji I.OJ m.li 11.54 JOI]JJ.12 I~I"UJ 11.lo.l6 I", J I 1lll.H 10441,"
16D~0 1il1.Ol 8)l.l. 101.01 mOll.ll l~m1." IJllUl 15U1 lJRU4 11141.06
11GOO 1.11.16 88U9 IIUl J4I!1l.l~ IlilJUo 14Jl]')O I,Ul muo II!4U!
Imo <IOUJ 9) •.• 1 111.01 mM.I~ Hlm,Jl Il110,61 115,1! 1611,\1 Illll.JO

Imo 19,1.JO m.o Ill.51 mU!,ll mm.Jl 16061.04 l!l.lJ lllUO lJlJ).11
lOoO~ JIll. J1 1040,40 lJU, 10111'.!l 1]5m,Jij I.lOl ,I I IlUI 191Ul IllJUJ
11~~O lm.u 1~91.11 D6.5. mm,l! 141012.1, 111ll.18 104.11 11lHI 11.11.l1
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