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ECONOMIES OF SC.LE IN THE COTTCN SFINNING ~ND WEAVING INUUSTRY

I, INTHODUCTION /ND CONCLUSIONS

1, Int_rocluction

The experience gathered in the field of the textile industry seemed
to suggest that both in invesfment and in production costs the economies
resulting from an increase in the scale of production are minimal. The
fact that not only in Latin hmerica but a2lso in other more highly
industrialized regions there are a ;reat many small mills - some of them
with fewer than 5,000 spindles = capable of competing in the market with
lerge estallishments would seem, at first glance, to constitute the most
striking evidence in support of this statement, Furthemmore, an analysis
of the structure of production costs in an interrated spinning -and weaving
mill shows that the veriable cost components represent bLetween 60 and
U0 per cent of total costs, according to the nature of the goods produceds
The < 'uetion in fixed costs, which are those most affected by production
scalesy would therefore have to be very preat for economies cf scale to
be cechieved in the textile industry. 4 preliminary swrvey-carried out
by ECLAy in relation to three different products showed negligible
veriationa in.umit production costs, mounting to 9 per cent in the
at most 9 cases studied, But in view of the limitations of this preliminary
research, especially with regard to the scales of production envisaged,
ECLL decided to wndertoke a more thorough investigation which would
virtually cover all sizes of mills ‘existing: in Latin /merica, from the
lergest to the smallest,

hAecordingly, the primary objective of the present study is to
cetermmine the savings in investment and production costs obtainable by
increasing mill sizes in the cotton textile industry. Nevertheless, it
provices general informotion on-'investment, costs, employment of manpower,
preduction technigues and many other aspects of the jusstion, which, if
rroperly analysed, will make it possible to establish-ecoefficients that

1/  Seo Econemfos de osecola on 1z dindustria textil (ST/ECLL/Conf,11/1,20),
/will be
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witl be of use %o those concerned in soiving the pyotlems of the Lextile
Industry, elther et the level of the enterprise itsell or in tns macsrc~
econopte Lleld,

i vhe preperation of this study, spezeial stbtention was devoled %
he methodology applied, and on several oescasions ths calculabions wers
baged ou an amoumt. of debail thabt misht seem excessive, [his ecare was
Recesuary, JowWever, Decouse, as alveady poimted cul, previous experience

had dndicabed what eccnomies of secle were of litdle imporiance in the

L g8 . .
LELE 1 G Hag

shor.  less netleulous estimates would hevs affeched the results

obtelned and distorted the conclusions formulabed,.

The precision with which the nroduction wnlls in the 24 exauples
studiad were described; espescially as repards owtpubt dots and investment
secuirenants, will clso place at the disposal of texille entrspreneurs
and projeet enginears informa*hi@n__‘tha‘t will be of particular value in the
seiecticn of products and mill sizes, ey wil be able to obioin such
information either Ly using coefficients derived from the study or by
introdueing appropriote modificatlous in any of the cases cousidersd,
o is worth while pointing out thet, vhers a specific project is concermed,
the data comvained in the present study will need further prosessing and
will have %o he supplenented and adjusted to Josal conditions.

The concept of economy of scale adopbted iz this study is the
variation in invesinend snd production costs per unii of oubput which

kes place in a riven project, as the capacity of the mill Is exponded,
elways on the assuapbtion that instolled sapacity is being utilized to
the full, Congeyuently, in all the cases siudied it 1s assmed thai the
mill works 23 hours a daye Tt should be noted; however, thal in the
studies ecarried out by ECLL on the textile industry Im various Latin
ficerican eounivies a woxking=day of only 22 hours was adopted, since
it was felld Yo be more du Llinse with the mill conditions currently
prevailing in the resione

For the purposes of the present study on economies of seale in
integrated spinaing end weaving miils, three products were chosen and

the same eight mill sizes for each product, so that 24 different cases

Jwere analysed,
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wers apalveed. Uy vivbus of this epproach, it was possible de trace
the evelubion of sconomies of cesle within ths sizo cabogoriss in relation

cach prodwet; and, In addition, to drew comperisene bevrssn Odlifersns
products whieh, se slready whabted, will serve varicus ends.

i

o

2o HMain copelugd u:_g

Strletly spesking, there ere no subgtentisl ecopouies of gsele dn
the texbile dnduety, N@mﬁg&z@ﬁ@s@g a larpe avaber of the wills edeilag
In Latin Amerdce fall short of the wmininum reeccwmendabls slzs, and by
‘meraly dovhling their plant dimensions sould. wsap the bemofid of &
eonsiderable degresse in production costs,

Both in costs and dn investuend, econcales of seale ars very marked
in the size caltepery comprising wille with from 2,000 to 10,000 spindless
0 mille with 10,000 %o 20,000 spindies, ths influencs of sizs s1ill makes
iteel? felt, but to & lesser degres, and in those with 20,000 %o
100,000 spindlec, dleesy witers the sesls of produstion is frem 1C %o 50 tim
greater than in the flrsh calsgory, the rveduection of essts ls negiigible

Ths bebtter the quelity of the produet = that 48, e hisher the
varn counts and the closer the wsave of the febrls produced = the greater
are ne economies of scale obiainablas |

For the thres products studisd, the fellowing mill sizes wors
considered fdeels: fram the standpoind of savings on Inveshment,

15,500 spindles and 830 Looms for produst b {coarse fabric) .
10,300 spindles and 63@ looms for produeb B (pediva fabzis), wud
135500 soindles and 296 Llooms for pmdu@‘ﬁ; ¢ {fine fabwie)s anc
that of savings ou costsy, 10,000 spindles znd 450 loowms for product A
{ecoarse fabris), 10,500 spindies and 630 loows Ffor product B {wadiun

forrle), and 18,500 saindles and 396 loows for prodush § (fine fabris)e

The following are the reductions in investment and soste Lheb eould
be effected as between the mill sizes lowest I The scale sud the ldesl
sizes esteblished: in wndl fnvestment; 21, 20 and 40 psr cent fow
products 4, B apd €, vespestivelys. in productlon eosts, 19,27 and AL pew
eent, respesetively, for produets Ly D and C,

,:jh g Ra v 88I.0F
Y VaIiawdor
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iny variation in the characteristics of the product to be manufactured
in relation to those considered in the present study will mean that the
ideal mill size will e the one nearest to the sizes discussed here which
at the same time ensures the best possible balance between the various
stazes of production.

Fixed labour costs are the component in which the bigrest cuts can
be effected as the result of an increase in scales of production, But
this item accounts for only 3 to 9 per cent of total costs in the mill
size caterories where the balance of production is most successfully
naintained,

Next in order come variable labour costs and depreciation. However,
these items, in conjunction with fisted labour costs, represent barely
17 to 25 per cent of total costs in mills of the sizes most conducive to
balanced production,

The importance of idle plant capacity = inevitable at some stages
of the production process because of the indivisibility of the machinery -
is decisive as regards economies of scale in the smaller mill sizes, bubt
progressively decreases until, in mills with 20,000 spindles, it is
nezligible, Thenceforward, the addition of a production wni% at any
stare of the production process, however great the idle capacity in
absoluto temms, will not significently affect total production costs,

In other words, the unused capital it implies represents a very smell
progortion of total investment, On the other hand, the higher the yam
count, the more the importance of idle capacity tends to inerease, For
example, in a 2,000-spindle mill the idle investment is C.5 per cent in
the case of product ij whereas for products B and C the same mill size
shows indexes of 17.3 and 3042 per cent, respectively,

For the products analysed in the present study, an ideal-sized m:.ll,
that is, one with 1C,000 spindles for product i, and 13,500 spindles for
products B and C, would necessitate total invesiment {for spinning and
weaving, and including working capital) amounting to about 6.5 million
dollars for the first product, 7.l million for the second, and 4.9 million
for the third, This investment could be reduced to 3.5 million, 4.0 million
and 2.0 million dollars, respectively, in the size category immediately

/belOW, i. (=19
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below, i.e, in mills with 6,000 spindles for product 4 and 10,000 spindles
for products B and G, costs per unit of output rising by only 2.5, 4.1 and
6.7 per cent for products A, B and C, respectively,

The percentage distribution of investment among its various components
mdergoes no substantial change as scales of production alter, Sipgnificant
differences are observable, however, from ons product to another; the finer
the fabric manufactured, the smalley becomes the share of working capital
and capital outlays during the construetion of the mill,

Average costs per ring spindle -~ the unit of measurement in current
use for comparisons of textile mills = deéreaae sharply as the size of the
mill increases, In the case of product A, the figure drops from 144 to
114 dollars; in that of product B, from 110 to 77 dollars; and in that of
product C, from 116 to 72 dollars, The same is true, although on a lesser
scaley, of average costs per loom,

The cost per spindle installed also falls as the yarn count rises;
for exomple, between C's and 40's, it decreases by 37 per cent. The cost
per loom, on the other hand, is reduced by only é per cent in the case of
product C as compared with product A4,

The higher degree of processing to which product C is subjected
entails heavier investment per unit of output. In mills of the optimum
sizes mentioned above, the production of one unit of finer fabric implies
investment 2,3 times greater than that required for the manufacture of
one unit of product ..\, This ratio increases as the mill sizes decrease,
reaching 3.7 in the 2,000=-spindle mills,

The capital factors determined for the varicus steps in the production
scale likewise dencte the weskness of economies of seale in the textile
incustrys For the size-eatervry ratio II/I (€,000/2,000) the eapitol
factors obtained were 0,04, 0475 and 0,67 for product 4, B and C,
respectively, but when the ratio V/IV is reached (26,000/18,400) the
factor in question is egurl to unity,

/Investment per



STIRCLAS Binf 23/ e 9
7
a]

Doy e
4 a{.;‘-"

Towesbuent par worksy inereases 10 & marked extent as the gcale
off produstion expands and, in lasser, preporbion, as the quality of the
produet dnprovas, From 14,000 %o 10,000 dollars per worker nay be said
to be veguived, on & averafe, for the opbimum mill sizes established
here,

ke regards the medivm produch cnvisaged ip the present studys
productivity rises {rom 4,000 to 9,000 éra.mmes per man/hour in spinning,
snd from 28 %o &0 metres per man/hour in weaving, with the transition
from size sategory L Lo size caterowy VIIL, Equivalent inersases emm
by sean in the sass of the other produsts etudied,

The proportion of production costs represented by grogs vaiue
added aversgzs J1 per cant for product 4, and 41 and 51 per cent for
products B and U, respestively, the anmual rate of retum on capital
taken into aceount in costs estimates being 12 per aent,

The product=capital ratiog al the sosts level, averages abouk
0,26, and does no% very with the naturs of the goods produceds

.

/Il DEFINITION
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TI. DEFINIVICH OF THE MILIS CONSILEWED TN THE FulESENY STUDY

L. The type of mill adopied

The present study is based on the concept of an Integrated
spinning and weaving mill, As is pointed oub In connaxion with ths
characteristics of the production procsss (see inmey, the Inclusion
of the finishing seclion would alter the nature of the study, nolt only
on account of the technical charasteristies of the process itsell
-~ which are such that 1% has Yo he cayried oud Ly means of 2 seriss
of independent mills - but alsc bseause, in view of the mivimun productlon
wnlt sizes for finishing opsrations, whieh are ubterly diffevent from
those for spinning end weaving, the economies of scale prevailing in
these latter mors inporbant sections would wndergo modification.
Consequently, a separate study of these economies will nsed to be made
for the finishing section, and its findings compared witn thosze obtained
for spinning and weaving. 1% will thus be possible to select the ideald
mill size, if the establishment of a completely integrated. industry s
mder consideration, Lecordingly, the present study will relsle te the
nenufactura of grey roods, i.e,, the manufacturing process will begin
with the reception of the Laled cotton and and with the delivery of the
grey cloth,

The basie assumption is that 2 different articles ave produced in
mills of & different sizes, and that esch mill manufectures a single
tyve of fabrie; that is, 2h different cases will be analysed, In the
textile industry, there ars few speciclized miils producing only one
tyre of yarn and one type of fabric. The objection might therefops bHe
reised that the conclusions wveached In the present study wowld not e
valid for mills manufzehburing more then one typa of produst. Tn view
of the results obiained, however, this objection ig not tenazble,

The main prollem confronting mills which produse a lawrge numbsy of
srticles is the redvetiorn of machine efai":ici@m@y@g/ This derives from the

difficuldy of scheduling production in such a wey as to obvwlate Lotileneoxs

2/  Or in other wordsy the wmderutilizeiion of machinery, as a result
of botn the operational deficlency and the ratic between bims used
and time evaiiable,

Fand from
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and from the freguent changes in the "production run", or "lot sized,

as they are currently termed, The secondary problems are those relating
to the large stocks entailed, in the case of both finished preducts and
those in course of processing, Consequently, the success of an enterprise
of this type will fundamentally depend upon its ability to plan production
in such a way as to avoid machine standstills that will be detrimental

to the over-all efficiency of the mill,

The way in which a mil]l is affected by the manufacture of a larger
number of products will also depend upon its size, Frovided that the
production flows of the individual articles are independent of one another,
the whole compleﬁc will be subject to the same laws, in respect of economies
of scale, as a production uhit of sindlar size engaged in the manufacture
of a single product, If the number of articles produced is so high in
relation to the size of the mill as to detract from the raticnality of
the preduction flow, efficiency will be reduced and production costs will
rise in proportion, .s the size of the mill increases, the irrationality
will become less and less marked, wntil the produetion flow is that of a
perfectly balanced mill operating in much the same conditions as one
manufacturing a single type of fabrie, Obviously, in this case the
gconomies of scale obtained will be greater than any that could be
effected in mills of the same size whose preoduction flow had been rational
from the cutset,

To sum up, no matter what number of articies it manufactures, a
mill whose production programme is irrational -~ either by reason of
bottlenecks in the production flow or because there is more than the
normal delagy in adapting the machinery to changes in the characteristics
of the fabries manufactured - is an wmsatisfactory establishment, and
cannot be taken as a basis for comparison, Similarly, where economies
of scale are concerned, whatever the size of such a mill, its production

costs will increase, cuite irrespectively of the advantages accruing
from economies of scales

/2. Selection
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2+ Selection of products

Cwing to the characteristics of the textile manufacturing process
(see Ammex), the task of selecting representative products is distinctly
complex, Broadly speaking, for the purposes of the present study, fabrics
meeting the following requisites may be described as representatives
(a) they should be made from yarns in eurrent production which fall
within- the classie caterories of yarn counts - coarse, medium and Ilne;
(b) their characteristics should correspond to those of the fabrics in
rreatest demand in the region; (c¢) they should resemble the fabrics
most commonly marked in respect of yarn counts, density, width and weave
structure; (d) they should lend themselves to the application of sll
procedures used in cotion spinning and weavinge

Accordingly, three types of fabrics were selected, which cover a
wide range of production and, taken separately, may be considered
representative of the type to which they belong, Their maln characteristics
are sumed up in table 1 below (for fuller details, see innex, table A).
The products in question will be called "coarse fabric", '"mediwn fabrie!
and, "fine fabric", and for easier reference will be designated products
m.n, "B" and "C", respectively,

Table 1

ILIN CH/w:CTERISTICS OF THE PRODUCTS SELECTED FOR THE FURFCSES OF THE
PRESENT STUDY

Froduct: A Product B Product ©
Specificatlons Coarse fabrie Mediwm fabric Fine fabric
Type of yam Carded Carded Combed
Yarn count {warp and weit) 0 4 L0
Width af grey cloth {cm) 20 90 100
Warp ends per cm _ 13 20 47
Filling picks per cm 10 20 32
Heizht per linear metre {(grammes) 140 130 130
Weight per square metre (grammes) 175 44 130

t0oarse fabric®
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"Coarse fabric" is the material of which sacks for agricultural
use are normally made; it also has its applications in industry, and
in its wnbleached state is used, in small proportions, for household
rurposes, mainly in rural areas.

"Medium fabrie" is the standard weave established by ECLA in its
studies on the textile industry,j/ and may be taken to exemplify the
fabrics ordinarily produced in Latin /merica; although its characteristics
cre not in striet confomity with those of a type actuslly on the markei,
inasmuch as it is en "ideal" fabric intended to represent the regionis
average output, it may be regarded as representative of the type which it
is desired to analyse in the study of sconomies of scale, It corresponds
to a fabric in great demand for household furnishings, dressmaking, etcay
especlally among the lower income groups,

The "fine fabric exemplifies a substantial proportion of the products
manufactured in its categorys Since. fine fabrics are made from yarn whose
count may be as high as 100 and over, product ¢ clearly stands ai the |
bottom of the scale,, For that very reason, consumption of this fabric,.
already considerable, is expanding 2s a result of its great versatility,
foxr it lends itself to the most widely different types of finishing, from
bleaching to printing. It is used a great deal in making both men's and
wonen's wear, and evidence of its adaptability is te be seem in the
increasing interest showm by importers in industrialized countries, who
buy it in its unbleached state to apply whatever type of finishing is in
fashion in the countries concerned,

3e Selection of mill sizes

A study of the sizes of interrated spinning and weaving mills in
Latin hmerica indicates thet they wange from 2,000 to 100,000 spindles,y
while the average size varies between 4,500 and 22,000 spindles. Table 2

shows medium and masciamum sizes in selected Latin imerican countries,

3/  ECLA4, The Textile Industry in latin fmerica, (Vols. I to X},

L/ For an explanation of how mill sizes are measured in the textile
industry, see below.

JIn 21l
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In all the couptries studied, the minimun gise is 2,000 snindles, aw
it should be noted that the great majority of the mills fail within the

T

smaller slze categories. In Brazil and Mamdco, whose cotton sectiors are
of outstanding importanee and accownt for aboui 80 per eent of the
resionts installed gpindle eapacity, approximately 65 and 83 per cent
of the mills, respectively, sre found im the group with fewer then
10,000 spindles,

Table 2

LATIN AMERTC, {SELECTED COUNIRIES): MEDIUM .ND MAXTMUM
SI1ZES OF COTIUN SPINNING MILIS

‘Nusber of spindies, in rownd figures)

= i e . o e

Country Medinm size Maxdyuam sive
irgentina 22 000 86 CCo
Drezil 16 500 100 000
Chile 14 000 batween 20 000 ang 40 {00
lesxrieo L 500 65 000
Peru 6 000 betwean 15 000 and 20 00D
Uruguay 10 500 20 o000

o . mo ez Ll v

Source: ECLA, The Textile Industey in Latin smerica: Vol. I Ghj les
Vol, LI, Drazil; Vols TV Ururuays Vol, V, Peru, Vola VI,
AL entm a; volume on Mexj.,co in coupse of pzmk,aratm‘m@

Tt, can be seen from table 2 that the aversge mill zize {or thab
obtained by dividing the totel number of spindles by the Lotal number
of mills). is 16,500 and 4,500 svindles, respectively, in the two comtries
neuticonad. This chows how lorpe a propertion of the mills ds consenbrabed

in the lower size cuterories, especially in Mexico,

T W

5/ ECLa, The Textile Industry in Letin imerica: Vol, 1Y, Braafig
volume on Mexdico In course of Dreparabion,

Jhs already
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Ais already pointed out, a number of problems are created by the
fact that so wide a variety of textile products is manufactured. Among
thom are the difficulties encountered in comparing two types of fabric,
if the meny existing variables are taken into account, As physical
output depends rot only on the technical characteristics of the
maehinery but also on the nature of the product, the mere measurement
of production = in terins of weight or volume ~ is of little significances.
For exemple, & spinning mill could ingrease its output {measured in
physical terms) from 100 to 300 wnits, by introducing certain adjustments
in the produection layout and medifying intemediate machinery requirements,
Obviously, such a change=over would involve wder-utilization of equipment,
and therefore, in practice, mills do not teke advantage of this relative
flexibility to alter their production proprammes. MNevertheless, the
introduction of such changes is technically feasible, Owing te this
peculiar fecture of the textile industry, the sector has adopted the
custom of measuring mill capacity on the basis of the production units
installed, in contradistinetion to the procedure in most branches of
industry, where plant size is expressed in terms of the weight or number
of units produced in a given unit of time,

The term "production units" is understood in the present study to
meon those final machinery units which are used in the two separate
rhases of the production process: spinning and weaving. Consequently,
the number of ring spindles or of looms determines the size of the
textile mill, This eminently practicol way of measuring mill sizes
facilitates rapid comparison of the production potential of different
establishments, without necessitating strict specifications of the
product manufactured,

For the purposes of the present study, a size group was selected
which would be sufficiently representotive to preclude wncertainty as
to the trends which economies of scoale were likely to follow conce the
points established had been passed, Right mill sizes were therefore
chosen, ranging from 2,000 to 1C0,000 spindles, Furthemmore, these.
cotepories cover virtually all the mills installed in Latin Americe,
since the very few coses which fall outside these limits do so by only
tiny margins.
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In order to compare the evolution of the various produdts, the
same scale is adopted for the three articles chosen, Secales of produetion
are designated in accordonce with the "nominal size" expressed in terms
of nunbers of spindles, i.cs, the number of ring spindles theorstically
required, in round figures, To facilitate reference to these size
categories, each ls assigned an ordinal number represented by a Homan
figure (I to VIII).

The scales of production adopted (2,000 to 100,000 spindles) are
specified in table j. The :_Largest ond smallest mill sizes were. fixed
upen in the light of the criteria already indicated, in order to cover
all the cases to be found in latin Auerica., To establish the intermediate
sizes, the following, principle was cpplied: On the basis of producticn
of the medium fabric, three mill sizes were selected which, according to
2 preliminary estimate, showed the highest possible degree of balance
between the various stages of production, or, in other words, the leasth
possible idle capacit f, the other three size categories were deliberately
left unbalanced, the production capacity of the two biggest machines
~ the oponer-scutchers and the slashers - being taken as thoe basis of
caleculations The object of includ.ihg the unbalanced sizes wos to sse
how far idle plant cepocity would affect economies of seale, or 1If in
foet diseconomies of scale would resuli, This criterion once established;
the guestion of mill Lalance in respect of the other two products was
neeessarily left to chance, since in view of the above-mentioned
choracteristics of the production process, it was impossible fo ensure
balance in the case of all three products at once (sce again table 3)s

he Definition of the technolepical level adopted

After lopging for some time in‘the rearguard of the technologloal
advances which merked the evolution of so many other sectors, in recent
years the textile industry has undergone sweeping changes, by virtue of
which it is now in o position to choose between several alternatives as
recards the technolopical level to be adepteds The significance of
this problem is 21l the greater in cowntries where labour ig prentiful

and capital is in shert supply.
/Table 3
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In the textiie industry, the ain of technological research has been
to noke yorn preduction a continuous process, bubt despite the great progress
achieved; everything scems to suggest that it will be some time befcrs
this objective can be attoined, On the other hond, the process of
nanufacturing yorn hos been considerably simplified, automation of the
series of operations required to convert it into fabrie has taken place
on a large ssale, and controls have Leen introduced by mesns of which
it has been possible to increase the production copacity of textile
machinery, The znalysis of these problams is outside the scope ¢f the
present study, and will De dealt with in another ECLA report;é/

In selecting the ecuipuent on which this study could be based, a.
position which might be described as consefvative was adoptedj that is,
machinery was chosen which, atthoursh regorded .as up-tc-date, is not
cheracterized. by the very latest technological inmnovations in the field
of avtomation, A definition of this techuolegical level will next be
giveny ‘together with an explanaﬁicn of what is understood by "un~to-date
machinery" in the present study.

The definition of the technological level of the production process
nust be fundamentally boséd on specifications of the techniceal characteristies
of the machinery, in order to clarify the following points: (a) the degree
of autonmation of ihe process, ie€as the greater or lesser extent to which
nanual operations are involved in tending the machines and in the transport
of the product in process of manufocture; (b) the production capacity of a
iven machine, once operational conditions have been estallished; lac., the
nature of the products (yorn count, twist, etca), the quelity of .the raw
anberial, atmospherie conditions (hurmdity and temperature), ctcos (¢) the
quality of the product obltained; ond (d) the zwowit of maintenance work
recuireds

These speciiications are outlined in table 4, which is consldered

edequate in view of the scope of the present study,

&/ Choice of technicues in the textile industry {in course of preparation).

/Takle 4
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To complete the definition of the technological level adopted,
equimment specifications must be supplemented with certain important
indexes relating to workloads, productivitjr, investnent and manpower,
These indexes are preschted in tables 5, 6 znd 7, together with others
on value added and.the productmcapital ratic, which may be of use for
different purposes, It should be noted that the workload ccefficients
in these tables do. not include administrative staff or auwxdliary
services personnel (see tables 5, 6 and 7 and figures I, II and III).

The change observable in the rate of incfease of some of the
indexes is attributalle to the fact that in wnbalenced mills it is
impossible to establish a manning-~tsble strictly proportional to the
equipment required, It will also be seen in tables 5, 6 and 7 that
the workload does not exactly correspond to the guotient of wmit
production and productivity, owing to the series of roundings effected
in order to arrive at the indexes of operatives per thousand spindles

or per hundred looms,
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Table 7
FRODUGT ¢ (FINE PAERIC): lpST DMPORT.UIT COEFPFICIENTS APFECTED BY THE TECHNOLOGICAL LEVEL OF THE FRODUCTION FROCESS

TSt 29 eetegory and mumbor of spindles I 11 pont v v VI vII v
T e 2 000 6 600 10 000 18 500 26 000 o000 60 2090 105 000
Conoept \‘\«‘,__‘___—N k14
1. Spinuine (operatives por thousand spindles) £a5 328 258 2a3 243 251 202 1a9
1.1 Opening through roving 33 1.4 12 1.0 1.0 Oa9 09 048
1.2 Spiming and winding 362 1.6 1.6 1.3 1.3 1.2 142 1.1
2e Weaving (operatives per hundred looms) 293¢t 947 743 Za1 73 67 [5] [ %)
2.1 Varping and £illing 12,8 ok 3e3 246 2e8 2.4 242 242
242 Weaving 1046 Be3 4,6 L5 L b,3 B La
3e Invostwent per worker (doliars) 9 419 14 992 15 _20% 17 776 17 643 19 130 20 571 22 457
3el Fixed capital 8 834 13 866 13 9ké 15 260 16 133 17 483 18 4 20 508
3a2 Working oapital 576 1 126 1 255 1 516 1 510 1 84 1797 1 549
%o Productivity a/
441 In spinning (grammes per man/hour) 1505 3 260 3 53 L 276 4 263 4y 563 4 746 5 095
442 In weaving (metrss per man/haur) 14433 35209 L3ig 48,83 %6489 50464 498 5516
Se Gross value sdded b/
S5el Par umit of ecutput {dollars per metre) 04304 04173 0,152 0,137 0el35 0,131 0alz6 0al122
5.2 Por unit of invegtnent 0435 0428 0,28 0e26 0426 0425 0e25 0e2lt
5e3 Par unit of input 2409 1426 1.13 1.02 1.01 0498 el 0492
5«4 Por worker/yoap 3 309 4 178 i 206 4 657 L 605 4 g7 5 139 5 48

8 Mt inoluding administrative siaff or muwillary servisas personnel (see tables HH, II and JJ),

b/ At mroduction costs level, excluding rates and taxes.
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11T, MILL STRUCTURE

l., Investment reguirements

The production plans outlined in tables B, C and D indicate the
operating conditions for each product., With these plans as a basis,
tebles E~-Z were then prepared in which daily output, consumption of raw
materials, amount of waste recoverable and machinery required te carny
out the production programme were specified for each mill.

These tables also indicate the margin of unused machine espacity per
unit, in other words the amount of time each machine must operate for the
purposes of the production programme, and the total number of working
hours on a three-shift basis (23-hour day). It has been assumed, wherezer
possible, that the machines whoss minimum size exceeds mill requirements
would operate for less than three shifts.r This reduction in working time
would not of course modify the amount of machine capacity standing idle,
but would enable the number of operatives to be cut proportionately and
thereby lower production costs,

Tables AA, BB, CC, DD and GG indicate the volume of investment
needed in each case studied, Table EE sets forth the criteriz adepted for
determing the quantity of working capital required, while tabls F¥ gives
the instzllation periods estimated for the different mill projects according
to each one'!s size and manufacturing processes,

The machinery prices adopted were those quoted by long-established
textile machinery manufacturers for July 1965, To simplify matters, the
total cost of the machinery was worked out in terms of one unit of
productlon.Z Strictly speaking, the number of machines required should
be calculated from the number of individual production units that make
up one machine, and the cost estimates drawn up on that basis, since unit

cost depends on how many units there are to each machine, This method

1/ The term "unit of production” should be taken to mean each of the
mechanical elements that includes a component for the delivery of
product. Scutchers and cards, for instance, have only one producticn
unit, whereas drawing frames, roving frames and ring spinning frames
have several, that vary in number according to the nseds of the
individual mills,
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would, however, entall cost consultations after the mill structure had
een decldec upon, which would be materially impossible. To put it
plainiy, this degree of elsboration adds nothing to the quality of the
galenlotions, and is simply mentioned here in a spirit of precaution in
sage this type of methodology is chosen for project preparation.

As regerds fixed investment, the sums earmarked for covering the
expenses of the mills'! entry into operation were proportionate to the
time needed for setting them up, The interest payable during the period
of construction was estimated to be 12 per cent amnually during the
nreject implementation perlods noted in table FF; it was also assumed
that when half that period had elapsed, at least a parb of the mills,
depending on thelr particular size, would be in operation (see table GG).
The cost of sites, vehicles, special fittings such as fire sprinkler
systems, or internal cemmunications has not been included in the investment
figures,

2o Production costs

Toliles 1L, kM. ond NN set forth the production costs for each case
wder cinsiderntion. To facilitate analysis, the costs were divided into
fixed snd variable in keeping with the main criteria adopted for defining

the varicus cost factors invoelved,
{a} Faw meterials

The prices of the cotion grown in different Latin American countries
wers roevigwed, and the types singled out that were technically and
gconomdcally best suited to the products to be manufactured., Table 8 lists
ithe prices of cotton grown in the three major latin American producers
{1963-6L, eron).
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Table 8
AVERAGE FRICE OF COTTON, C.I.F. LIVERPCOL, CROP 1563-04

e il

Type of cotton Dollars pur kg
Brazilian - Paulista 1 1/32" (26 mm) type 5 0. 56
Sertao 1 3/16%  (28/30 mm)type &4 0,60
Seridé 13/8" (36 mm) type 3 0,68
Peruvian -~ Pima 1 9/16" (40 mm) 0.93
Mexican ~ WMatamoros 1 1/ié" (27 mm) 0,68

Source: Stock Fxchange quotations,

The price=: guoted in the present study relate to the three classes
of Brazilian cotton fibre ~ short, medium and long staple - that meet
the requirements of the fabrics to be manufactured. Feruvian Pima, being
of high quality und therefore more expensive, cannot justifiably bz used
to produce the 40's yarn selected for this study and is best reserved
for the manufacture of combed yarns with a finer count. Mexican Matamoros
cotton is quoted as having a fibre only 27 mm long, bub is recogiized as
a possible replacement for Brazilian Sertzo in the manufisture of 18 count
yarn. As the raw Matamoros is fairly expensive, however, the inclusien
of this type tend to throw the relationship between the three kinds ocut
of proportion.

Allowance was made in ecalculating the real cost of the raw material
for the waste produced during each process (see takle 9), Thls was
estimatied either as partially recoverable or at the rssidual value it
can usually fetch on the market in relation to the cost of the raw cotton
With this method of cost accounting it is obvious that receipts frox tae

gale of the wasle cannot be reckonsd as part of the onierprisels income
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Table 9
ACTUAL COST OF THE COTTON USED IN MANUFACTURING THE DIFFERENT PRODUCTS

(Dollars per kilogramme)

A B c
Paulista Sertao Seridé
Price of raw cotton 0. 560 0.600 0,680
Real waste (percentage) &/ 9 11 28
Price of processed cotton 0,615 0.674 0. 944
less:
Sales value of waste &/ 0.007 0.010 0,057
Aetual cost of cotton 0.608 0, 664, 0.887

a/  See Annex, tables E-Z.
b/ Estimated as 15 per cent of the purchasing price for Paulista and
Sertao and 30 per cent of the price for Seridd,
It should be pointed out that waste is invariably calculated as
a percentage of the total weight of the raw material fed into the machine
and not of the ensuing product. The proportion recovered for further
use varies according to the type of produet made, being 8.7 per cent in
the case of coarse fabrics, 5,3 per cent for medium fabrics and 2,7 per
cent for fine fabrics (see Annex, tables B-Z).

(b)  Ilabour

Tables HH, II and JJ indicate the number of workers needed to keep
the mills operating on a three-shift basis, with their yearly wages.
Instead of the customary classification of labour as direct or indirect,
it was decided to divide them into fixed or variable so as to keep more
faithfully to the critericn used for the cost classification. For the
puzposes of deternining manpower costs the minimum wage was calculated on
the basis of an examination of the prevailing wage rates in the textile
industry in a few Latin American countries, The findings are set out in

table 10,
/Table 10
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Table 1C

AVERAGE WAGE OF UNSKILIED LABOUR IN THE TEXTILE INDUSTRY IN FOUR
COTTON-MANUFACTURING LATIN AMERICAN COUNTRIES

(Dollars per hour)

Direct labour Indirect labour
Brazil 0.36 -
Colombia 0434 0.27
MBQd- co O¢35 Oo ?b
Peru 0.36 0.23

Source: ECLA, The textile industry in latin America, Vols, II. Brazil,
III. Colombia, V, Peru (XI, Mexico, unpublished).

As table 10 shows, manpower costs,whether relating to direct or
indirect labour, vary little among the four countries considered., The
figures were used as the basis for a wage scale (see table 11) classifying
the labour fores as dkilled, semi-skilled or unskilled, which thus provides
a clearer picture of the types of labour needed in the mills and the
appropriate wage rate for each category.

Table 11

WAGE SCALE ADOPTED IN THE PRESENT STUDY

(Dollars)
Classification Hourly wage
Unskilled 0.25
Semi-skilled 0,35
Skilled 0. 50
Foremen and supervisors 0.75

/As the
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As the minimum wage for unskilled labour was taken to be 0,25 dollars
an hour and fer senl-skilled lebour 0,35 dollars, which is 40 per cent
more, it was sssumed that skilied operatives and superviscrs would receive
100 and 200 per cent more, respectively,

The concept of semi-skilled labour as used in this study stems from
the fact that 2 mzchine eperative in the textile industry ie rarely a
sgilled worlmmen in the true sense of the term since he ean be trained in
the mill i%self in three %o six months, He is however, at a higher level
than the wil) hand who helps him by moving materdals, for instance, and
has never had any kind of training. Thén, too, a machine tender is paid
iﬂ propeortion to his output, gince he is in direct charge of the machine,
and thus earns a higher wage than the legal minimmum received by the
unskilled hands, _

Soelal security charges were reckoned to be L0 per cent of the labour
@08%s, which 13 the usual proportion in most Latin American countries.

{s) Copitel costs

Depreciation coste were compuited on the assumption of a useful life
of Torty yeare for bulldinge and of fifteen yedrs for machinery, Production
¢oste dneluds psywment of .2 per sent annual interest on the capital invested,

(¢} Gther cest components

(53

ihe criteria adepted for determining the other production cost factors
are explained in the footnetss to tables LI, MM and NN. It merely remains

to polnt oub thet no ingurance ar taxes and charges of any kind were included
in tae costs as they vary toc widely from one country to another,
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IV, ANALYSIS OF RESULTS

. conomies sSC n invesiment
l. Economies of scale in invesimen

Before economies of scale as such are discussed; a glance should
be taken at the behaviour of certain figures that ars indicative of
investment composition, The same figures can be used ¢ compare nills
that are of different size and structure and consequantly manufazcture

different kinds of fabric,

(a) Jdle machinery czpacity

Because of the indivisibility and relatively high minimum size of some
textile machines; it is not always possible to establish a perfect Zalance
between the different production stages. The fact that some maghines ars
standing idle during part of the working day means that not all the lnvsstmant
is being used and this, in turn, affects production cosis. In ovder to
determine how far the existence of idle capacity affecis zconomies of scale.
a table was prepared giving the figures for idle investment for sach case
under consideration (see table 12 and figure IV).

Idle capacity was calculated in relaiion to the total time avaeilable
for using the machinery, in other werds, the working day of 23 hours {ixad
for the mill as a whole, For the stages in which there is a great deal of
idle capacity, the working day could be shortened to one or two shifls; this
would also reduce manpower costs, although this was nol taken into account,
in calculating idle investment, Under--utilization of the machincry would
thus enable the number of workers to be reduced proportionately withoud
any adverse effect on production costs except for depreciation. The idle
capacity that is tound to exist when the machines are indivisible will
terd to disaprear &as mill size increases and a coarser ysyn count is
manufactured, In mill size I idle capacity is 8.5 per cent for product 4,
but 17.3 and 30.2 per cenit for products B and €, In the three largesi
sizes considered, idle capacity shrinks to little or nothing for producis A

and B, although a certain amount remains in the case of product €.
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Frodustisn s P Fovorats 7 . Porsinte F '~ *
Dolleps orees Sollars oo Pallars oo Dalars O a Pereente  pogterg  FEPOOt=  pirare FOTRORE- o igeke
820 5f 4 ags oge Chd g2 @go a
Product A - caarge febriec .
Soutcher & 23 14 ogo 2l 25 002 5 7 T09 - - - - - - - - - -
Card bt § 620 5 8 oo - - - - - - - - - - - -
Drawing frames 36 8 o0 - - 8 6 o0o - - - - - - - - - -
Warper 70 8 oo 10 3 000 25 & 200 5 2 000 - - 7 7 000 - - - -
Slechor = 10 000 - - 18 %2 000 - - 5 13 0Co - - - - - -
Tote) 1dle capelty &f Be3 % ooo 2.3 %4 oo 1.7 in ooo 0.0 £ 000 0.2 13 cop o1 7 goo 0.0 - 0,0 -
Produst B ~ medium fabrie
Scutcher é8 42 gzo - - 29 16 coo - - 16 25 Qoo - - 53 10 0 - -
Card 10 3 000 - - - - - - - - - - - - -
Drawinp frames - - 20 5 000 15 5 0CO - - - - - - - - -
VBrpers 88 10 060 62 7 ¢o0 98 4 ogo - - 20 5 000 23 8 8oo 8  goo - -
Slagher 68 20 000 - - 20 12 000 ~ 16 24 000 - - k 12 000 - -
Tetol 4dlo capacity 17.3 75 oog Y 12000 23 37 oco 0.0 - 1.2 54 coo 01 8 000 0.2 26 000 9,0 -
Preduot C » Fine fabrie )
Soutohar 35 55 005 &5 35 000 26 16 000 32 25 00C 5 & oo 10 12 002 12 23 o000 22 089
tard 10 2 090 10 é 000 - - - - - - - - - - - -
Irewing franco
{ rre~oscbing) 75 & ono 23 1 000 3% 4 coa 7 3 000 by & €00 - - - - - -
lap maghines 83 § ©0O I8 25 coo 13 1 600 20 2 000 24 & coo 20 5 aoo 14 5 500 - -
Corbars 17 353 coo i7 8 ooo 17 13 000 - - - - - - - - - -
Drawing framse g0 & o0o ko § coo - - 6 3 ¢00 12 B coo - - 7 § ¢oo - -
Warpers o 11 sco 8e 10 o000 48 8 ooo in 5 oca 20 2 000 ko 10 cod - - 20 i 002
Slashor 90 27 0o 70 21 ©co hg 15 060 5 2 000 35 21 000 - n - - 15 ¥ CI0
Total idle eapaoity 30,2 111 oco 1356 117 009 b 87 0cg L7 Lo oo 1.3 b3 coo 0.6 27 €00 0s5 37 ogo 0.5 59 0Co

T

LI

G

e/ TFron tables E through I,

o

_/ Idie capacity as & percentags of the velue of the maohinery in doliare (for all slzos),
o/ Inolndes the whole opening rocam.

y Total idle papaoity in terms ef dollars divided by toiml meohinery invegtuent,
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Flgure IV

IDLE CAPACTIY AS A PERCENTAGE OF TOTAL INVESTMENT
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(b) Percentage distribution of investrent

It is clear from table 13 that the percentage distribution of
invesiment components tends tc remain much the ssme as mill size increases,
but changes appreciably between cone product and another. For instance,
both working capital and the amount of interest paid during the period
of construction are considerably reduced when fine instead of coarse fabrics
are made, This is mainly because the volume of raw cotton and material
in process of fabrication is smaller; and mills for producing fine cloth

car. be built in a shorter space of time (see iable 13 and figure V),

{¢) Unit_cost of machinery

This means the average cost per final unit of production involved in
a particular process, that is, per ring spindle in the spinning milis and
per loom in the weoving wills the cost in each case being that of all the
machines and accessories installed in the section concerned, Maintenance
workshops, laborcztories and other items, presentad under the head of
"miscelianeous® in tables AA, BB and CC, are therefore not included in
unit cost.

Average cost per spindle drops sharply as mill size increases for the
three sorts of product studied, falling from 144 to 114 dollars for product A,
from 110 to 77 dollars for product B and from 116 to 72 dollars for product C.
These reductions of 20, 30 and 38 per cent are mainly cobservable in the

'first three sizes on the scale, namely, between mills of 2,000 ard of
10,000 spindles. From the 18,500-spindle categery upwards, there is
practically no reduction to be seen, The cost par loom in the weaving
and preparation sections veries in the szme fachicn as the cost per
spindle, tirough less markedly, the reductions for products A, B and C
being 10, 19 and 31 per cent respectively,

The foregoing data are set out in table 14, which shows that in some
ceses the unit cost of production goes up instead of down as mill size
expands. As already pointed out, this is due %o a lack of balance in
certain sizes., The yarn count produced also plays aa important part in
determining wnit cost in the spinning mills, a reduction of about 37 per

cent being obtained on switching from 8's to 40's, Althovsh three

/Tabla 13
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Fable 13

PERCENTAGE DISTRIBUTION CF INVESTMENT

M1 #ize

Item I Y VIII
2 600 26 onyg 100 660
gpindlss spirdias opindiea

Product A = poupge fobwie

Fizad_investwont 8y & &
Buildings 19 1% 13
¥achinery 50 53 51
Interest durdng construstion perled 10 13 14
Other a/ 10 8 B
Horking eapital 1 13 13

Produst B « modium fabria

Fizsd investrisnt 2 % »
Buidding 23 17 15
Machinary 53 53 53
Interest during sensteustion neriod 7 1 L]
Other &/ o 10 8

Working capital 7 9 10

Frodust € « Fine Fa."bri?_

Pixed investment 25 a n
Bulldings 23 15 13
Machinory 56 57 57
Interest during oongbruction peried % 10 i3
Other &/ 12 9 5

Yorking eapitsl 6 3 3

a/ Comprising frofght and insurance, srcetlen and running-in eeste,

/Figure V
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Table 14

Fo0uB,y UNIT COST CF MACHINERY

(Dollars)
Biza o¢atezoriles
I I Iz v v i YII VII
Item 2 000 6 000 o000 18500 26000 3000 60 00O 100 00O

spindles spindles spindlea spindles spindles. spindles spindles  spindles

Produst A = coerse fnbrie

Cost per spindle L) 122 117 115 115 114 b} 114
Cest per loom 3 280 2 956 2 993 292 2 938 2 920 2 925 2 919

Produot B ~ modium fabrie

Cost per spindle 110 & 82 77 79 79 78 77
Coet por loom 3 he2 2 889 2 878 z 81k 2 B 2 815 2 81k 2 806

Product € = fine fabrlae

Cost per spindls 116 86 78 75 74 oy 71 72
Cost psr loom 4 984 3 060 2 8§92 2 764 2787 2 750 2732 2 748

5/ Not inoluding the walue of the equipment placed under the head of "'misesllaneous" in tables AA, BB and CC.

/additional stepes
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additional stagec - pre-combing drafting, lap forming and combing ~ are
needed to manufacture LO's yarn, the increased machinery requirements
for producing coarse yarn raise investment per unit of production, In
the weaving mllls, however, the unit cost drcps much less between the
two kinds of produet, the difference being barely 6 per cent.

(d) Fixed investment per square metre

another yardstick often used for comparing textile machinery is the
ratio of total mill cost to the building acreage, Table 15 gives the
cost of the fixed investment per square metre of area built over and the
unit cost of the buildings themselves.

The eost of the buildings per sguare metre, including such ancillary
installatione as power and light, air conditioning, water and steam remains
virtually the same (66 - 68 dollars) throughout the production scale and
for all three products manufactured,

Total fixed investment per unit of area, on the contrary, changes
considerably between the 2,000 and 100,000-spindle categories, increasing
from 315 to 449 dollars (42 per cent). This shows that better use is made
of space in the larger mill sizes, For products B and C in the largest
and swallest sizes investment per square metre rises from 47 to 54 per
cent, which iIndicates that in the smaller sizes there is more wastage

of space the finer the article produced,

(e) Investment per unit of output

Economics of scale in investment are inclined to vary in accordance
with the type of product manufactured, increasing as the fabric becomes
finer, This indicates that idle capacity has a fairly marked influence
on the value of investment per unit of output; in fact, the balance
between the different production stages is more easily achieved the larger
the mill and the coarser the cloth produced. Consequently, once a mill
has a balanced preduction flow, unit investment is difficult to reduce
gven when the production scale is stepped up.

The fact that 2 fine cloth has to go through more processing stagee
raises investment per unit of output. The difference in unit investment

between coarse and fine fabric therefore becomes greater as mill size

/Table 15
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Table 15

RATIO OF INVESTMENT TO THE BUILDING AREA IN THE MILLS STUDIED

{Dollars )
Size of i}l
Item I 11 IIY IV v Vi Vil VIIiI
2 000 6§ 006 10 000 18 500 26 00c 57 000 60 000
epindl as

190 00
apindles splrdles

spindles spindles spirdles spindles spindles

Produat A - coarse fabriae

Coat of bulldings per squara
zetre 3/

67.0 6745 6745

E7.4 67.3 67,1 66,9 66.5
Total fixed investment per
square metre 315.,0 42,0 36540 376.0 392,0 400, 0 k29,0 49,06

Produst B « medium fabrie

Cost of building per pquare

metra a/ 67.1 67.1 67.1 67 66.8 66,7 66.5 6641
Total fixed irnvestment per
square metre 276.0 317.0 327,0 336.0 348.0 360,0 388.0 406.0

Produst C - fine fabrle

Cost of bulldings per squars
motrs gf

66,9 6649 66,8 66.7 66,54 66,2 66,0 £5.5
Total fixed investiment per
square metra

301.0 31,0 388.0

389.0 395.0 403.0 k39,0 e, 0

/ Ineluding cost of bulldings, and power g alr go foning, water and stear installations,
Inoludl f hulldl 2 d p y light, el ndltioning, t d a8t installatl
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decreases, precisely because the disequilibria are more pronounced in the
small mills turning out fine fabrics. For instance, in a 2,000-spindle
mill, the investment necded to produce 1,000 metres of fabric C is
3.7 times greater than for the same amount of fabrie A, From the
18,500-spindle level upwards, however, it is only 2,8 times more.

It has been stated that economies of scale in investment increase
in proportion to the fineness of the yarn and fabric precduced, since
the difference In unit investment between the largest and smallest mill
sizes is greater for fine than for coarse cloth. Even so, the most
economic size from the standpoint of unit investment is reached at
almost the same point on the production secale for the three types of
fabrlc under consideration, As table 16 shows, the maximum reduction
for all three 13 attained in the 18,500-spindle size, which is equivalent
to 830 looms for the coarse cloth, 680 for the medium and 396 for the
flne eloth, At this point on the scale, unit investment is 21, 30 and
4O per cent less for products A, B and C than in the smallest size
(2{000 spindles) whéreas the reductions obtainable between the two extremes
of the scale are only a shade larger, being 24, 32 and 42 per cent
respectively., Consequently, from size IV onwards, there are practically
no further economies obtainable in investment, and the ideal size is to
be found between the 10,000-~spindle and 18,500-spindle categorles at
whatever point the best possible balance can be éttained for the millt's
particular end product (see figure VI).

These conclusions are borne out by the capital factorg/caloulated
for different points on the scale, The ratio of this factor in size II
to that in size I (output being three times as much in the former) is
0.84, 0,75 and 0,67 for products A, B and C respectively; in other words,
the economies of scale increase as the fabric becomes flner, But the
value of the capital factor for size V in relation to that for size IV

Py Téi Ky
8/ Value of <~ in the equation{i;*3 i
L B

in which I%N 1 = production at two poiﬁ%s on the scale.
K, 1= total investment at those points,

The capltal factor is also known as the coefficient of proportionality
and can be used in analysing productlon costs,

/Table 16
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Table 16
UNIT INVESTMENT ACCORDING TO EACH HYPOTHESIS CONSIDERED

Produet A Produot B Produet C

Produst~
stre m::"' :IG: Dollare Dollars Dollars
per Index per Index per Irdex
spindles Boale 1 000 1 000 1 000
motres matras matres_: L
I, 2 000 100 293 100 Loz 100 866 100
I, 6 000 300 196 & 309 75 621 72
111, 10 000 560 189 8 294 73 548 63
v, 18 500 925 16+ 79 281 70 522 60
V. 26 000 1 300 182 78 282 70 519 éo
Vi, 37 000 1 850 130 7 277 69 514 59
vII. 60 0go 3 000 178 76 275 €8 504 58

vIIL, 100 000 5 000 178 76 274 68 50k 58
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is almcst the same for all three products, which means that fram sise IV
upwards investment is strictly proportionate to output. Table 17 lists
the capital factors obtained ét three points on the producticn scale for
the three fabries under consideration.

A comparison of the figures given in table 17 with thelr equivaicis
for other branches of industry show that the esconomies of scale cbiaini o
in the textile industry are very small, In the chewical industry, for
instance, the value of the capital factor was found %o vary between 0,50
and 0.80, the most frequent coefficient being about 0.60, which could be
attained simply by trebling prcduction.a

Table 17

CAPITAL FACTORS OBTAINED AT THREE POINTS ON THE PRODUCTICN
SCALE FOR THE THREE PRODUCTS CONSIDERED

Production seale Produet, A Product, B Product ©

Size II C.8h 0.75 0,67
Size I

Size ¥ 0,95 1,00 1.00
Slze TV

Size VIIT 0@99 1.00 lg oo
Size VII

9/  ECA, Fcoromfas de eseala en la industria qufmica (ST/RECIA/Conf,13/f.17),
Santisgo {1962},

/2, Yeonomiss
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2., TFeonomies of scale in costs

Before the trend of production costs is reviewed in relatjon to mill
size, the percentage distribution of ccsts among the different factors of
nroduction should be looked into, Table 18 summerizes the figures obtained
for the three products in the two mill sizes at either erd of the scale
and in-on intemediste size, thus making it poseible to assess the chenges
brogght about in scme cost components by an inerease in the production
scale. These changes are substantial in the first four mill sizes but
Ingipnificant from size V upwards, the same point at which economies of
seale can no longer be obtained in investment.,

The nature of the textile fabric is particularly important for the
structure of production costs, since the share of fixed costs tends to
inercase as the fabric becemes finer, This explains, of course, why
economies of acale are greater in the case of fine goods,

The raw meterial is the major eost component in a textile mill,
constituting in the case of coarse fabric 62 per cent, medium fabric 51 per
cent, and fine fabric 41 per cent of the total production costs. As the
volume of raw material used in the process of manufacturing will not be
reduced by enlarging mill size, the economies of scale must necessarliy
be made in some elements of fixed ccst, more particularly fixed labour.

- Hext to raw moterial in order of incidence come financial charges, whieh
comprise depreciation and the payments of interest on the total capital
invegted. The share of these in aggregate costs expands from 20 to 34 per
cent if fine instead of coarse fabrics are menufactured, Since they are
in strict proportion to the amount of capital invested and it has been feund
that no appreciable reduction can be made in investment by raising ocutput,
there will clearly be no cut in financial costs. Given that the raw
maseriai and the financial charges together account for 78 to 82 per cent
of the over-all produetion costs, the whole effort to cut down on such
eosts must be directed towards the remaining components which constitute
enly 18 te 22 per cent, (see figure VII).

/Table 18
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PERCENTAGE DISTRIBUTION OF AMMUAL PROBUCTION COSTS

Produet A4 - coarae fabrio Frodact B = medium febris Produst C = fine fabrio

Distribution Stze I 51ze V  51ze VIII Sizo I Size V. Size VIII S1ze I Sfze ¥V  Size VIII
2 000 26 000 100 000 2 000 26 000 100 000 2 000 26 000 100 000
spindles  gpindles spindles spindles epindles  spindles spindles spindles spindles
I, Fized sosts 32,76 4,60 23.85 46,48 34.87 33,52 57,53 .36 42,69
Fixed lebowr 5.93 2,33 1,82 11.50 4,22 3.20 15.87 S 4,67
Scalal gesurity 2,77 0,93 0.73 L,é0 1.69 1.28 £.35 2,62 1,87
Depraciation 6,61 6.17 6,23 8,79 8.53 8,66 10.37 10,51 10. %
Upkeap 0.50 0,52 0,52 0,67 .73 0. 7% 0,80 0.93 0.97
Intersst on capital 15.42 14,34 14,26 20,12 19.23 19,22 23.09 23.12 23,68
Cverheads 0,21 0.07 0.05 L G.13 010 0,43 020 0,34
Othar 0o32 0. 2 0.2 T 0,34 0.33 8457 0.l 0.%2
II, Variable costs 67,24 75.40 76015 53.52 65,13 6,48 ba.b7 55,64 57.31
Rav msterials 52,19 62,06 62, % 57.32 50.79 52425 2,60 41,25 43,52
Angillary muterisla 1.05 1,24 1.26 2.75 l.02 1,05 0.8 o.83 6. 87
Vapfable lshour £.53 5¢35 5,22 7450 5.71 5.55 8,56 5.36 4.78
Soclel secutiry 2,73 2,1% 2.03 3,00 2,28 2,85 Ja%2 2.15 1.9%
Stean il Ga12 D12 2a 06 o 68 0, G Gy By 06 C.07
Upkeep 1.0 1 Gl 1.5 1,33 1,87 1.bg 169 1.57 1%
Power 162 1.5 I.5 223 2,43 2.1% 2072 2,73 2.79
Saies costs 1,02 1,15 116 Os B0 e & 1,40 052 Ze82 Da 5
Cther 7T 2.7¢ 0,65 8,53 0 57 2o by D2 .57 58
117, Todal gosts 160, 168, 00 100, 08 102,00 106,08 100 06 100, 00 LU0, 0 10,28

LDl e v S

g% edag
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Figure VII
PERCENTAGE DISTRIBUTIOM OF PRCDUCTION COSTS
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The unit cost of preduction which, in this study, is calonlabod
per metre of cloth manufactured, displays much the sauwe vekteorn as uwulb
investment, reductions of 22, 2 and L3 per cent being recorded respeelively
for products A, B and C between the smallest and biggest mill sizes, i.2,

2 7

the lowest level of output is Ancreased rifty-fold. The optimum size Tow
costs does not necessarily fall at the same point on the produeticn ceale
for the three types of fabric, Unit cost remains virtually the same Irow
size IIT upwards for produst A and from size IV upwards for produchs
and C (see table 15 and figure VIIL), Consequently, from the cost staadgoelnd
the optimum mill size is scmewhere arcund that of 10,000 spindles feor
product A and 18,500 spindles for B and C, since unit cost in those
categories is respectively 19, 27 and 40 per cent lowsr than fn the flvs?
size,

The cost components that influence economiss of ssale are set oub
in table 20, Fixed labourggf shows the most substanbtial reduction in
cost, amounting to approximately 80 per cent between the itwo exbtranes ol
the production scale for all three fabries,

Variable labour costs, on the other hand, are 37 per cent less betwsen
the two ends of the scale for coarse fabrics bul 69 per cent highe? Tor
fine cloth, This is due t¢ the fact that emall milis durning out {ine
goods find it harder to distribute their labour force raticially snd ¢o
make full use of them, The two elements in financial charges, newely
depreciation and interest on capital, also show reductiong that increase
in proportion to the fineness of the end product, anl rauge from 23 per
cent for product A to nearly 40 per cent for produci G, It is aizer that
extensive rsductions can be made in the costs of fixed end varisble labour
as well as in financial charges, and their influence on the economies of
scale might well be decislve were it not for the fact tha® they represent
such a small fraction of the total production cogts, Iven go, if interest
on capital (which plays a very flexible part in costs since it ig reckemsd
as a profit for the enterprise) were deducted from these two scomponents
that account for 31 to 48 per cent of the totall;{-they wouid shrink Lo only

17 and 25 per cent respectively (see figure IX, X and XI).

lg/ Including the corresponding social security charges.

;;/ Iabour calculations inelude sosial security eharges,
/Table 19
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Table 19
UNET COST OF PRODUCTION ACCORDING TO EACH HYPOTHESIS CONSIDERED .
Size Product A Product B Produst ©
Ttem (Number of Pnzi:::ton Coarse fabrio Madium fabrie Fine fabrie

e pmaew O ol e D

Ie 2 000 100 G191 100 00240 100 04450 100
11, 6 000 300 0153 83 0,188 78 0e311 69
111, 10 000 500 0al56 81 0,182 76 0e267 54
IVa 18 soo‘ 925 04153 8o 06176 73 0e271 60
Ve 26 000 1 300 0152 79 De 176 73 00269 60
Vi 37 000 1 850 0s151 79 0174 72 04265 59
Vil. 60 000 3 000 Os151 79 04173 72 04259 %
VIII, 100,000 £ 000 0150 78 Oel7l n 0e 255 57




Figure VIII
Cost {dollars per metre) -~ UNIT CCST OF PRODUCTION
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Table 20
UNIT VALUE OF THE OUTSTANDING ITEMS OF PRODUCTION COSTS
(Dollars per 1 000 metrog)
Size pnd mmber of spindles
San 1 i 30 v v 131 I v1I1
2 000 6000 10000 1850 #6000 37000 60000 100 000
Product A » cosrze fabpln
Fixed lakour 5/ 1746 745 640 5e3 5ol o7 k3 348
Veriable labour gf 1723 1247 11.9 115 1k 1142 1lel 1140
Depreolation 12:0 1040 a7 %5 Salt 903 93 9e3
Interest on onpital 7709 295 2247 2240 218 216 2k 21l
mmt B w medium fabrie
Fixed lsbour 5 Beb 153 132 10,9 104 %5 8.8 77
Variable labour gf 2582 157 153 140 14,0 13.6 1345 133
Depreoiation 225 16.0 155 150 15.0 14.8 14,8 pUR
Interest on capital 4842 361 9543 337 5349 332 3340 NI
PNM Q = fins fgbﬁﬁ
Pized labour &, 37.6 1kab 1242 97 93 Bek 745 6.3
Variabls labour gf 20,3 %l 849 YR 746 7.0 8e7 6ot
Depresiation W6ab 3%.4 2949 Bt 2843 2841 278 2749
Intorest on sopita) 1059 74e5 6548 E2eb 6242 61e? 60,5 60alt

4/ Includirg evcial sesurity cormtribuiionse
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Figure IX

Dollars per 1,000 metres COARSz FABRIC : UNIT COST OF LABOUR AND DEPRECIATICN
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Figure X
Dollars per 1,000 metres MEDTUM FABRIC ¢ UNIT CO3T OF LABOUR AND DEPRECIATION
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. Fi%ure X1 :
Dollars per 1,000 metres FINE FABRIC : UNIT COST OF LABOUR AND DEPRECIATION
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Tatls 21
PRODUCTTON, INVESTMENT AND COST INDEXES COMPARED WITH IDLE GAPACLTY
(Produst A ~ gonrsce fabric)

Total

— Pr::;a:on lm::ﬁmt T;ﬁs: m::tv vmt:::n

index. 1ndex  [porssn} (thoueands

Spindles Leons o29) & of dsllars)

1, 2 000 90 100 100 100 85 1 336 |
=, & oo 270 300 64 B3 23 35a
1, 10 00 L6 500 B 8 1.7 5 635
IV, 18 500 830 925 5 8o 0 10 132
V. 26 000 11750 1 300 8 79 0e2 14 085
v, 87 600 1 660 1 850 77 79 0. 19 829
Vil €0 coD 2 700 3 000 76 9 ] a4 nh
VI, 100 000 4 506, 5 oo i3 78 0 53 163

&/ Ratio of wused to total investment, (see table 12).
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Table 22
FRODUCTICH, IKVESTMENT AND CCST INDEXES COMPARED E*JI’FH IDLE CAPACITY

(Frodust B ~» medium fabrie)

, i nuj : Pl:x:m 1uv::1';mt E:i: ﬁﬁ: 7 m:::mmt

Spindlea Looms index index (mmtagga?qt:i ::;md:a

a/ of dollars)
I, 2 000 73 200: 100 100 173 1 Osﬁ
11, é 000 226 300 75 78 1.1 2 550
III, 10 000 36k 500 73 9% 2.1 3 987
v, 18 500 680 925 70 73 0 7 037
v, 26 000 950 1 300 70 7 %e? 9 958
VI, 37 000 1 360 1 850 89 72 0.1 13 978
v, 60 000 2 190 3 000 68 72 02 2235
vim, 100 000 3 650 5 000 é8 n 0 37 169

2/ PRatlo of unuged to total investment, (see table 12),
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Table 23
FRODUCTICN, INVESTMENT AND COST INDEXES ca@m VITH IDLE CAPACITY
(Produst € = fine fabric)
Total
s rotuoson T Wl trts
Spindles Looms index sndex tndex {percentage) (thousands
a/ of dollars)
I, 2 000 43 100 100 100 30,2 885
i1, 6 000 130 300 72 €9 13,6 1 904
111, 10 000 s 500 63 -su 4.3, 2 797
IV, 18 500 996 925 60 6¢ 1.7 4 g2k
Y. 26 0co 560 1 500 &0 60 1.3 € 881
vI. 57 000 800 1 850 59 59 0.6 9 &99
VII. €0 ooo 1 280 3 000 58 58 0.5 15 428
vIiI, 1c0 000 2 ko 5 goo 58 57 0,5 25 691

&/ BRatio of wnused to total invesiment, {sece table 12),
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In short, the decisive cost camponents in economies of scale in the
textile industry are fixed labour, variable labour and depreciation, As
the three depend on installed capacity and the investment tied up in this,
it is clear that, although the under-utilization of certain machines may
have only a slight effect on aggregate investment, nevertheless one of iz
basic conditions for lowering production costs is the achievement of 2
balanced production flow throughout the stages of mill processing.

The other cost components susceptible of reduction are upkeep, overheads
and ancillary materials, which can be realigned so as to bring about a
substantial cut in the cost of certain enterprises, But as they consiitute
no more than 3 or 4 per cent of the total production costs in the case of
a rationally organized mill, they will never have a decisive effect on the
enterprisets savings and far less so on its economies of scale.

As pointed out earlier, machinery is under-utilized in some of the
production stages, but this is often unaveidable even in well-designed
projects, The findihgs of the present study demonstrate that once a
particular mill size has been reached, which will vary from ore product to
ancther, idle capacity becomes insignificant as the addition of one machine
has little effect on total investment after the volume of output has passed
a ecertain point.

The results obtained are summed up in tables 21, 22 and 23, in which
the index of idle capacity represents the ratlo of unused investment to the
total investment needed to operate a mill, These figures show that the
optimum sizes, namely, those in which the unit cost can be slashed to the
minimum and unit investment is alsc susceptible of reduction, are
10,000-spindle mills in the case of product A and 18,500-spindle mills for
products B and C, Over and above these sizes the reductions are too small
to meke it worth while mobilize the large sums of capital needed, However,
the dnvestment required for the most economic mill size could be appreciably
reduced with very little difference in production costs,

If the next smallest mill sizes, i.e. 6,000 and 10,000 spindles,
are chosen instead, the investment requirements for products A, B and C
would drop from 5,6, 7.1 and 4,9 million dollars to 3,5, 4.2 and 2,8 million
respectively, the rise in the unit cost of production being barely 2,5 per
cent for product A, 441 per cent for product B and 6,7 per cent for product (.

' /Despite the
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Despite the fact that the cotton textile industry does not offer
wide ressibliities for economies of scale,. problems relating to the choice
of »ill aize still occur over a fairly wide stretch of the production
assle, A glapes at the principal mill sizes in Latin America-]-'-%/ will
show that mest of them are smaller than the optimum sizes determined in
this study. Although, in planning the establishment of a mill, such
factors ag the volume of over-all invesiment must be taken into account
88 well as production costs, the majority of the latin American mills
unguestionably need rescaling as regards the minimum size at which a
redustion of any significance can be made in production costs.

12/  EGLA, The 2, QRa.Cit,, Vols. I-IX.

/Annex
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Annex
CHARACTERISTICS OF THE SPINNING AND WEAYING PROCFSSRS

The physical transfermaticn process to which ratural Iibres axe

subjected in order to convert them into woven goods, sltheugh slmpiz ne

regards the mechanical principles on which 1t is nased, involves the use

of a large nmumber of moehince, The process of memufacburing & fabris can

be divided into two entirely separate stages: (a) the production of yarm,

or, in cther words, the transformaticn of the tufts of fibre into

Go

continuous spiralied bunen, held vogether by the frietionel fowrece of the
twist they are given; and (b) the production of the fabric proper, which

consists in combining the threads in such a way as to obtain a2 flat surface,

more or less closely woven, with adeguate tensile strength and resistant

te wear and tear,

The basic problem in the manufacturs of cotton yarn is thad of

laying the fibres parallel to one encther and forming thew into a continmuous

rove of predetermined diameter, In wodern metheds of spimming, this stage

is preceded by 5 to & operations, cempletsly independent of one another,
The next concern is how to apply the twist to the fibres enes and for all
in such a way as to maximize ths stremgth of the yarn in the cese of & given

. a . : , . .
diameter—' and a specific quality of rew materiai. The tensile sirength

of a particular yarn depends upon various facters, of which those worth

mentioning for the purpose of the present explamstdisn are the twist ib is
given and the length of the fibres composing it, This point merits rather
more detalled consideratior,

a/

The "dlameter® of the yamm is e manner of spesiing; & vparbicular
yarn is identified by the Pgount®, which is the ratic betwesn o
given lengih and the correspending walght. 7Tn the se—calied “indlirest
yarn count systems® (English and mebrieal), which ave thoss mogh
ecmnorly used for cotion, the higher ths count the finer lo the yari.
The actual diamsier of the thread depends not only upoen the masy of
fibres forming it = i.e., the yarn count - but alsec on the thlckrsss
of the fibras ithemeelvas aud on the twist recsived,

Jootton Tibrs
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Gotten fibre is one of the most variaktle materials used at any point
in the textile industry, The propertieé of cotton fibres, and above all
ite stanle Jemgbh, vary according to the area of cultivation and the
sliwatic corditions, and may even be different for two crops from a single
sres. Moreover, in eny given stock of cotton the fibre-length variations
in relatien Yo the gbandard for the stock are not the same, This means
that 1f the fibres in a given. sample were sorted and laid side by side
with the longest fibres on the left, & typical pattern would be obtained,
end this pattern varles from one stoek of cotton to another, reflecting
the fact that the varlations from the romm is not the same, Put more
oumply, the longer the staple and the more even the distribution of the
fibres Ly length, the higher the count and the greater the relative
ghrength of the yarn obtainable,

Thus, the unevenness of the length of the cotton fibres in their
netural sbtete conditions both the counts and the strength of the yarn that
cen ve manufactured, To overcome this difficulty, and widen the range of
yern sounes that san be produced, while at the same time improving tho
othor physical characteristics of the yern' (strength, unifermity, appearance,
ete. ), & meehardeal procedure has been introduced whereby a specific
proportion of shert fibres can be removed, with the result that the
average length of the fibre is increased, dispersion among different
lenglhs s reduced and the lot is rendered homogeneous, This procedure
is knowi as “eombing® the fibres, and the yarn produced in this way is
ealled "eombed yarn®; whereas yarn which has not been subjected to the
eonbing process 15 deseribved ae Pcarded™. The combing of cotton makes
Fern production costes very much higher, elther because more processing
is entailed or hocsuse in the removal of the short fibres sometimes as
much as 30 per cent of the raw material is eliminated in the form of waste,
in addition %o the normsl waste involved in carding and combing, which
represents about 14 per cent,

L study of table ﬁﬁ'will obviate the need for a very detailed
éeserintion of the varibus phases of the production process in the cotton
textile ludustry, %he table in question shows thé production flow chart
for one of the cases considered in the present study (C-VII), and provides

/a picture
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a picture of all spinning and weaving operstions, from the arrival of the
baled cotton to the delivery of the grey goods., The flow cherl welabss to
combed yarn; in the manufacture of carded yarn, the pre.-combing operations
are cmitted, and the rest remain unchanged,

Since the varicus yarn counts ~ind thicknesses nioy he combived in
innunerable different woys in the comrcsition of the fabrie, and other
ccneomitant characteristics may vory in thele turn, the renge of rroducte
in the textile incustry is sc wide cs to nreslucde any sort of gensralismaiion
with rercard to the ;rocucticn cepacity of 2 (dven machine ox plent, Lthough
o fairly accurate estincte can Le modey; the validity of any ecomparison of
production capacities will dejend u on precise specification of the aature
cf the procduets nanufoctured. In this connexon, it will be userul to zlvs

e brief explanation of the way in which production s wsually meastred in

the textile industry in the two steses of the nanufacturing process
~ spinning and weavins,

Yarn output is :wcosured by weirnbt, the count produced bteing also
secifieds 48 2 spinmning mill uwsucily naaufachures nere than one scunh
at a time, it is necesgary tc specify the averape eocuni; thal is, ths
everare for the yommp nroduced, welshted by the output of each. Waen
corparisons are mede, the first proller stems from the fast that operational,
conditions in a mili -roducing, for exsupls, four differsnt coumts will now
e the same os in encther orocducing o gingle ccumt, even though the averase
ccunt may Le the same for hoth milis.

.y

The production cspacity of & spinning mill is determinmed by the mmber

1

o
b

of ring spinning franes it possesses, vhile the output of thess frames wil
in its tumn depend upon the following factors:
(a) Yzrn count procduced, i.e., the mass of fibres comprising ons uwnld
of lengths.
(b) Yorn twist, f.2., the numder of tums tae thread has been {iven
in cne unit of length, The twist is expressed as the rabtio betwess
the number of tums performed by the travellerymd the length of
the yorn procduced in a given wmit of time}

: The nuiter of turns the traveller performs rownd the ring is e uivelent
to the number of spindle revelutions minus the quoticmt remz}axx;ig from
division of the lensth of yarn produced in a given mmit of time by the
length of the ring perimeter,

/) lMachine
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¢) Machine speed, generslly expresssd in tems of spindie
revoiutions per ninutes
(¢} Operational efficiency of the machine, i.ee, the ratio
betwesn operating time and the tobal time avail able, due
allowance being made for the fact that the whole machine
or some of the spindles will undergo occasional stoppages
on account of yarn breaks, bobbin changing, emergency
repairs or maintenance operations, faulty machine~-minding,
etcs Machine efficiency con be more precisely defined as
the ratio between real. and theoreticsal cutpute

In weaving mills, output is usuwly measured in linear metres,

whieh are converted into square metres whenever this is necessary for

the comparison 1t Is desired to mrkea To give an adequate indication

of weaving output, the following cre the minimum specifications required:

{2} Width of fabric on lec aving the loom

Zon

(b) Warp and wefh yorn ecountsg

{c) Closeness of weave, i.€s, the ends of warp and picks of filling
in one unit of length,

On these bases; the weight per metre of fabric can be caleoulated,

althouzh some estimates gtill remain to be made, such as those relating

to the number of threads in the selvedgzes and to warp and weft contraction,

The final stape in the weaving section is carried out on the loomy

whose outpul = expressed in temms of length -~ depends upon the following

factorss

(a) The number, of picks of filling in the fabric per unit of lengthg
(b) Loom speed, which is expressed in terms of the number of picks
per unit of “bime:g Fech pick corresponds to the insertion of
one weft thrcad and am incrcase in the length of fabric equivalent
to the inverse of the nugber of insertions;
(¢} Lachine efficicney, i.¢s, the rotio between real and theoretical

cutpate

in view of the mechonical limitations of the machine, especially as
regards the dwiving of the shuttle, the speed of the loom depends upon
its working widith, the number of shuttles in operation; the automatie
weit shange systen and the warp control system,

[From the
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From the foregoing remarks, some idea can be fowmed of the endless
number of variatles which play a part in the production progcess in ths
textile industry, and of the need to disregard some of them, especially
when the aim is to study the sector from the macromeconowic standpointe
In the present survey, an abttempt has been made to reduce to a minimum
the distortions that moy Le introduced by the above-mentioned factors,
and this accownts for the amount of detail that has had %o be incorporaied
in some cases,

The fabrie lecves the loom in a grey or umtreated. state, and
therefere has to be subjected to & number of treatments, both physisal
and chemieal; before it can be marketed. These treatments ave glven
the generic name of "finishing", and also offer an almost infinile range
of possible variations and corldnctionse In view of the complete
independence of this stoge of the monufacturing process, there is s
marked tendency to exscute it separctely from the spinning snd wesving
processes, in plants engaged solely in finishing operations, Moreover,
the technelogical. develoment of this sesction of the industry, with ths
introduction of continuous processes and the consequent increase in the
capacity of the production units, has still further conduced to its

isolation from the rest,
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Tabtia A

MATE CEARACTERISTIOS OF PRODUCTS

Produet
Specificetion " 5 3
Coarse Medium Fins
febrie fabrloe fabrio
Tarn (warp and wept)
Count Bes 1818 hots
Tulet constert 4,25 4.00 9,80
Twist per Anch 12 17 24
Typa of sotion (Brazil) Sao Paulo, 26 mm  Sertmo, 30 mm  Serida, 34 em
Cardad or combed Card-d Carded Combed
Wdth of cloth (om) Bo 90 100
Warp ends par ¢shtimodra i3 20 Yy
Filling pleks per centimetre i0 20 52
Totel mumber of wirp ends 1070 1 BBoa/ L Beo
Contractlon of wmrp (porceniags) 1.0 7.3 8.3
Contraotion of weft (percentago) 2,8 743 16,3
Voteht per linesr motre {grammas) 140 130 130
Harp 8o 66 46
Haft 60 64 54
Haight per gomre metrd {gremmos) 175 1l 130

&/ WLth trifle relvedges,

/Table B
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TPace

SPIN FLAN AND WEAVING SPECIFICATIONS

p::ii:t::n ::Et  Hamk Dratt ?:x::a Oporatioml  Effislency pr
progess produnced Foed per inch) apoad (peﬂmmge?mltﬂmnb
Soutchep 0,0012 - - - 9ul TaPame 90 180 xg
Ccard 0,12 0,0012 100 - b2 o» 90 2 kg
Drewing frame I 0,12 6/0,12 8 - 800 foot por minuts %0 50 kg
Drawing freme II 0,12 é/0.12 é - 800 feet por minute 70 50 kg
Roving frame 0,60 0,12 5 0,30 700 r,pome 72 840 g
Ring splining freme 8 0,60 13.3 12.00 7600 m 88 62,7 g
Cone winder 8 8 - - 500 yards per minute 60 1 215 g
Pim winder 8 8 - - 400 yerds per minute 60 972 g
Warper & 3 beams, 356 ends 400 yards per minute Lo 290 kg
Slagher 8 - - - L8 yerds per minute 50 104 ke
Loom - - - - 200 pickes por minute 80 9450 m

5/ On the asmumption that evaporetion capacity is 320 ldlogremmes per hour and that the humidity content
of the warp £s 150 per cent.
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Tabtle &
WIDIUM PABRICs SPIN PLAN AND WEAVING SPECIFICATIONS

Stage of Tern ‘ Telat Output
predustion sount I:::: Praft (turna Opem:::ml (Er:::oy) por

p2000ss produced per insh) o perosi®®!  wat/our
Soutshep 0,001.2 - - - 9.4 rpm 90 180 kg
Card 0,12 040012 100 - 35 xm 50 20 kg
DravwAng freme I 0,12 £/0.12 & - 800 fest par minute 74 53 kg
Dresdng frame II 0,12 £/0412 é - 800 feet per minute 74 53 kg
Roving freme 0,75 0.2 6,25  1.00 900 . rmm 6 820 g
Ring spinning frame 18 0.75 2t 17 9800 rm 92 26,5 &
Gane winder 18 18 - - 600 yards per mlpute 70 756 &
Brn vinder 18 18 - - Y50 yayds per minuts 70 567 B
Wrpor 8 4 beams, 70 onds 500 yarda per minute S0 221 kg
Slagher 18 - - - 48 yards per mutag'lso Bl ke
Laom - - - w 200 fieks por minuts 90 540 m

g’/ M the assumpilen thet evapsretion capmoldy 35 320 klogrammes per hour and that the humidity content of
the warp 18 150 par cont,
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Table D
FIOW, PABRIC: SPIN FLAN AMD WEAVING SFECIFICATIONS

e oot B ey e Ot tnetem

yrogoss produced - par inech) wnd t/hour
Seutehep Q.04 = o s i1 rm oL 180 kg
Cord Oull c.omb 100 - 28 rpm $0 14 ke
Trewing frame {pre combing)oil 6/0,18 4 - Bab feet per minuta 0 L9 kg
Lap mehine 0.0087 16/0.14 1 ~ 1 550 fest per minute 75 1k kg
Comb | Colk4 4/0,0087 64 - 140 nips per mimute 90 24 kg
Draulng frame I 0.1k £70,14 6 - Loo feet per minute 80 25 kg
Draving freme I 0.1 /0,14 6 - Loo foat por minufa 8o 2U.5 ke
Roving frame 12 0.14% Beé 31.37 1 200 vpm 8o 595 g
Ring splaning freme ho 1.2 333 24 )3 000 rpm 25 9.8 g
Cone windep g Lo - - 700 yards per minute 80 b53 g
Pirn windep Lo 4o - - 500 yards por mimuts 80 3ol g
Wapper ke § beams, 630 enda 400 yards per mimute 60 175 kg
Siaghet 40 - ~ = 50 yards per m.’i,nutr#/ 50 108 kg
Loca - - - 200 plekes por minute 92 S.lEm

E'./ on the assumptlon that swporation sapacity 4o 320 kilogremmes per hour end that the mmidity scntent

of the verp 4s 150 per eond,
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Table E
DAILY OUIPUT AND MACHINE REQUIREMENTS
(Coarsa robido: Size entegory I: 2 000 spindles)
Produetion Taste por day ' Number of Nuxbeyr of produstion Tdle
i G rking undts sapaclty
Maehine Dafly dedly @
unlt output lo~ Pop- hours per Theoree (par—)
output w da, Actunl entage
{idle- r{?{i:id grammes oenings o theal °
grexmes) grarmes)
Soutcher 4 1% 3179 203 6.0 23 0,77 1 23
Card 552 2 988 191 6.0 23 5.0 é 10
Drawing freme 1 1150 2 973 15 0.5 16 2,58 4 36
Drewing frame I1 1150 2 958 15 0.5 16 2,58 B 36
Roving frame 19,320 2 olig 15 0.5 23 152 152 -
Ring spiming frame 1,442 2 384 59 2.0 23 2 000 2 000 -
Cone winder 27, 545 2 826 58 2,0 23 1o 100 -
Pirn winder. 22,356 1 204 12 1,0 23 53.8 54 -
Warper 5 290 1 5k 14 1.0 8 0,30 1 70
Slasher 2 592 1 578 16 1.0 16 0.66 1 s
Loom 20,932 2 782 - - 23 90 90 -
(2z0.80m) (19 68 m)
Rlo=- Por-
Total input of cotton (llogrammes) 3 382 grammes oontage
Wasta rscovered (Kilogrommes) 294 Totzl wasts 600 177
Dally sonsunptlen of eotion .
(1dlogramees) 3 088 Bate recovered 29k 8.7

Annual consumption of cotton (tens) 926 Not waste 306 9,0
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(Coarse fabrio: Sizo category IJ: 6 CDO spindies)

Produstion
i fotal . - . Humber of production
?;f dasly vagte par dey Hugber of unt te 1de
Machine output outzut Kilom Per. woriding Thearas cepaol iy
(flow required on centngs hours per ., Aotual {por=
\ (kilow gresm day caninge)
g grammes)
Scutoher 4 1%0 9 533 608 6.0 23 2,30 3 2k
card 552 8 561 572 €,0 23 16,20 17 ]

. Drawing frame I 1150 8 916 s 0.5 23 7.75 8 -
Drewing frame IT 1 150 8 872 i 0.5 23 7.7 8 -
Roving freme 194230 8 828 I 0.5 23 457 Léo -
Ring splrming frame L.l42 8 652 176 2,0 23 6 000 & oo0
Cone winder 27945 8 479 179 2,0 23 303 500 -
‘Pirn winder 22,956 3 610 36 1,0 23 16 160 -
Warper 5 290 L 785 LB 1.0 23 0.90 1 10
Slaghep 2 392 L 737 48 1,0 23 1,96 2 -
Loom 30 912 8 3l - - 23 20 270 -

{22080 m) (59 621 m) Klow Pore
Total input of sotton (kilogrammes)O 14 groames gentape
Wasts recovered {kilosrammes) 682 Tetal wste 1 754 17.7
Daily consunmption of sotton ‘
{KK4logremmen) 9 259 Hairte recovered 882 8.7
Armnl oonsumption of eotton (tons) 2 775 Vot waste 92 9.0




ST/ECLA/Confe23/Le

Page 70
Tabla &
DAILY GUTPUT AID MACHINE REQUIREMENTS
(Conrse fabrde: Sime catsgepy IIIz 10 000 spindles)
Frodustion
™ ——— . iagte por day o of Number of production Idie
0y e . undts
Maohi s dily . working oapael ty
. uiput T hours per {pop-
cutput ° Xllom Fere
(1210~ requirod gramez eentage dey Thecre- Agtusl oentage)
(Kt 0w el
grommes)
granznsg)
Ssutshar g abe 15 88y 1 ok (4 29 9.8 4 5
Card 552 14 936 953  €.0 23 27,0 27 -
Draving frame I 1 150 14 882 7 Ol 23 12.9 i 8
Drwing frams II 1550 14 788 v 0e5 23 1249 1 8
Roving frame 15,920 il b a4 0,5 23 761 “6c -
Ring spinning freme 1,442 1% b2o a5k ZaD %9 10 600 10 000 -
Cone winder #7, 945 ih132 . 288 240 23 506 560 -
Pl windey 22,356 & 0Lé 61 1.0 24 269 270 -
Warper 5 290 7L 8o 140 23 1450 2 25
Slagher 2 592 7 895 8¢ 1,0 23 G 30 L 18
Laom 30,912 13 91 - = 23 Lso 450 -
(220,80 m}) {99 563 m}
Potl input of sction Kilow Py
{ici1ngrammos) 16 903 rammes sentage
Wste recovored (ilograrnes) 1 40 Total wAzts 2 492 177
Daily consumption of eotion
(i egramman) 15 433 inate recovered 1 W7o 8.7

Amnual, consumption of setbon [tons} ¥ 630 Fat wmate 1 522 Bl

Mo _— mam .
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Table H

DAILY OUTPUT AND MACHINE REQUIREMENTS

(Comrse fobric: Size category IV: 18 500 spindles)

Frodustion
Total Wigte por day Kumber of produstion 1
: B Sy . Number of wits de
wdt : samolly
Maohine output output : working {pera
required Kilow Fer~ hours pep
o8) O granmes oentage day QG Achal
. grammea) tienl
Seutcher 4 ko 23 397 1 876 : 6.0 23 2.1 i -
Card 552 27 653 174 6.0 23 50 50 -
Dreving frams I 1 150 27 493 138 0.5 23 22,9 2 -
Drawing freme II 1156 27 958 1537 0.5 23 22,8 2% .
Roving frams 19,320 27 221 157 05 23 1 k03 1400 -
Ring epinning frare 1.2 26 677 Gl 240 23 18 500 18 500 -
Cone vinder 47,945 26 1kl 533 2,0 23 935 glio -
Pirn winder 22,956 13 130 12 1.0 23 498 500 -
Uapnep 5 290 b 753 149 1,0 23 2.0 3 5
Slacher 2 992 14 606 17 1.0 23 5,1 6§ -
Locm 30,912 25 738 - - %3 i3z 830 -
220,

{220,80 m) (183 827 n) ¥ilom  Peem
fotnl input of ectton (kilegremses) 4 273 grazues  oentage
.5t recovared (kilogranmes) 2 71 Totnl waste 5537 174
Daily oconsumption of cotton

(1logrammes) _28 552 ate resovered 249 Be7
Annwal consumption of cotton (tons) "8 565 Net waste 2 &6 9,0

/Table I
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Table I
DAILY OUTPUT AND MACHINE REQUIREMENTS
(Coarse fubric: Size category Vt 26 000 gpindles)
Produstion
Total aate per day ¥umber of produstion _
fadly datly Number of undis Tdle
unit capnolty
¥aohine . output workding (per~
(mp:- required Kilow- FPorw hours per ceniage)
gremnes) (1dlo= gremmes centage day Theore= Aotad
EYemmes) Heal
Scutsher b 14o W05 2637 6,0 23 2.9 10 -
card 552 B8% 249 60 23 70,3 70 -
Drewing frame I 1150 38 élz 194 0.5 23 35-5 o -
Drewing frame II 1150 98 Y49 193 0,5 23 33.4 oM -
Reving frame 19.320 58 257 192 0.5 23 2 980 1 930 -
Ring spinning fraze 1.h42 37 U492 765 2,0 23 26 000 26 0OC -
Cone winder 27,945 36 742 750 2,0 23 195 1320 -
Pirn winder 22,356 15 642 158 1.0 23 €93 700 -
Warper 5 290 20 733 209 1.0 23 349 4 -
Slasher 2 992 20 526 207 1.0 23 8.6 9 5
Loom 30912 36 168 - - 23 1170 1170 -
(220,80 m) {258 _3‘42 m) 10w Pare
Total input of eotton (kilogremmes) 43 952 : senteg
Wste recovered ( kdlogrammes) 3 B24 Total wmste 7 78, 17.7
Taily consumption of coiton (lilegremmss) Lo 128 Weste recovered 3 824 8.7
Inmal eonsunption of eotton {tons) 12 038 Net waste 3 360 9.0
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(Coeree fabrle: Size sategory VI: 37 000 cpindles)

Pradustion
lagty o aste par day  Momber of  Fumbar of pree
, (h.i].y aab par Idle
Vachine wilt working duetion wilis "
output sutpu houra wep sty
required Kilow Pare per . {por-
{kilom day Theore- . )
8) (1o~ grenmes  aentage £ cal Achml centege
¢ . gremmes)
Soutcher L 140 58 794 3 753 €40 23 1h,2 14 -
Cord 852 55 267 9 527 8.0 29 100 100 -
Draving freme I 1150 54 991 276 0,5 23 47,8 i -
Drewing frame IT 1150 54 ‘né 275 0,5 23 4745 43 .
Roving frame 19,520 s g 273 0.5 23 2 B 2 Bzc -
Ring sploning Trame 1.l42 53 354 1 089 2,0 23 97 000 37 000 -
Cone winder 27,945 52 287 1 067 240 23 1 871 1 860 -
Fim wvindep 22,556 22 260 224 1.0 23 995 1 000 -
Trper 5290 29 505 238 1,0 23 5.6 6 7
Slagher 2 992 29 210 295 1,0 23 12,2 12 -
Loom 80,912 51 470 - - 23 1666 166 -
(220,80 m) {367 €40 w)
LY o Porm
Total Input of cotton (Idlogrammes) 62 547 grames _ooniege
¥aste recoversd (kilogremmes) 5 4lg Fotal waste 1 OF7 17,7
Daily sonsumption of cotton (kilograrmmen) 57 106 Waste recovered 5 4n 847
Anroal consumption of sotton (tons) Ket waste © 5848 90

17 132

/Table ¥
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Table K
DATLY CUTFUT AND NACHINE REQUIREMENTS
{Cearse febrdo: Size oatesory VII: 60 000 3jpindles)
Preduction

Pasd Total Taste par day Number of preduction Idle
an. ot mf dnily Numbex of unl ts eapmolty
[eX iy lyic JR— vorking (per-

sutput )

{1 o- requiped ¥ilo=  Por= howrs psr sentage

(k1w Fromnes gentage ay Thoorew .
Lotuad

Femee) o enmes) Hoal
Seuichop 140 95 942 § ¢85 6.0 23 23,0 23 -
Caxd 552 89 622 5720 6,0 23 163 163 -
Vroaring Feous T 1 150 B9 174 L3 0.5 23 77:5 78 -
Dreading freme IT 1i% B& 728 s 0.5 23 mn 78 -
Roving frame 19,520 88 285 g 0u5 23 b 569 4 560 -
Ring npluning fyemo pRL 86 520 1765 2,0 23 60 000 60 000 -
Sene windep 27,945 8t 790 1736 2.0 23 3 o34 3040 =
Pirn vindes 22,356 36 114 ke 1,0 23 1 615 1620 -
terper g 290 Ly 8wy L3 1.0 23 7+0 3 -
Sioghep ‘2 392 7 369 478 1.0 23 19.8 20 -
Loon 0,912 83 483 - - 23 2 700 2 700 -

(220,86 m) {596 302 u)
Kilo- Fercent

Tolal Inmgat of cotbon {kileziewnes) 1o b7 grommes 22
Vaste rocovared (leprammes) 8 824 Totzl waste 17 9% 17,7
ladly conmsumption of ection kilogeammes) 92 603 Waste Tecoverad 8 B2k 8.7
lnona) sengunpticn of setbon {Gens) 27 718 Net waste 9 120 Se0

e
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Table i

DAILY QUTPUT AND MACHDNE REQUIREMENTS

{Comrae fabries Sime ontegory YIII: 100 00O spindlas) -

Produstion
7 Mumber of preducizlen
Leily :E’I Rl Yudber of uni S8 He
wlt y gapholty
¥achine ovtput working . ¢
sutput . = LpuEe
{1 6 regudred e R X Yop=  houpn RoY -
granes) (it om qeumes sonmge WY ﬂf%m” Agted
gﬂmmqg) el ’
Souteher & 1o 158 906 20143 6,0 23 38,3 38 -
Card 552 149 372 953 4,0 23 276 Zm -
Drawing frems I 1150 158 635 ny 0.5 23 129 138 -
Drewing frame IT 1150 147 882 43 0.5 23 123 13 ~
Roving frene 19,320 147 1l 799 0.5 23 7 815 7 626 -
Ring spinning frcmne 1.l 14l 200 2 949 2.0 %3 100 000 00 0ud -
Cone winder 27,945 1 né 288 2.0 23 5 058 5 000 -
Pirn winder %2.956 £0 159 SO 1,68 23 2 590 2 700 -
tarper 2 290 79 s 805 1.0 23 15 15 -
Siagher 2 392 74 318 /T 1.0 23 32 23 =
Leom 906,512 159 167 o £3 b gng b sag -
(220,80 u) {453 813 u} ¥lae B
Total input of eotton (kLlozmumes) 163 o %,,ff o ,_A
taste recovered {lkilopgremmes) o707 Totnl wmste 29 342 377
Deily eonsumpiion of cotton (Milegranmes) 154 $42 Waszie recavered 14 707 B
Amnual sonsumptlon of cottonr {tons) 46 302 Het waste 17 825 e
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Table LL

DATILY OURPUT AND MACHINE REQUZREMENTS

{Mediun fabries Size catespry It 2 000 gpindles)

Pro 2uction o idle
Daily Total Vaste por day Number of produc= sgpasity
i tion unite £
Hashine unit gii;fit . Pepa working (pe
output Alow  nte  hours TheoTew setite
required Aotual )
{kiloe grapmes age
(k110 sge Dper day tical
N i gra,mes) gmmmse)
Soubenae I 340 1 334 0 540 8 0e32 1 6
Gord 460 1 254 o 640 23 2472 3 10
Dramliey fromo & 1 219 1 248 [ 0a5 23 1.02 1 -
Praving Secme I3 1215 1 242 6 0e5 23 1402 1 -
Resdag Sramo 15,860 1 236 6 0.5 23 6545 6 -
g sptwdng frome 0e609 128 18 1.5 23 2 009 2 000 -
Gene vinder 17 368 1194 a4 240 23 6846 70 -
Birn windor 13,041 579 6 1.0 23 Yloots 18
Horpop b 833 éc3 3 1.0 8 0s12 1 88
Sigshop 1 863 897 6 140 8 0a32 1 88
Lo 16146 1 176 - - 23 7248 73 -
{2420 m} (9 0U6 m}

. e . Perw
Totsl dnpat of oobdon serite
i Ingrammen } 1 hlo Kilogrammes _ao9
Wngte rosavored {kilegrssmon) 74 Totel waste 228 1643

Badly consumption of schisn
{Mlssrames ) 1 330 HWosta recovered 7h 5e3

Ameaal soncumotiewn ef astton
{tore) 399 ¥et waste 154 1.0

===rmrr




ST/BCLA/Conf o 23/L49
. Page 17

Table X

DAILY OUTPUT AND MACHDIE FEGUIREMRNES

(Medium fabrios S1za oategory 113 € 60U spipdies)

Produstion Mumber Wamisess a7 iz
Dadly mﬁ Wagte par day  of T Eion unidy
"Maohine unit working e
output outpud Tilpe ) S hours  Fheopos :
(dine  Toquired sante . R patmad
(lilow ETonnes per dof  fiead
grenmos } granmes) - -
Soutoher 4 140 4 1lo 218 560 25 1209 T @
Card ke 3 B9z 2u45 60 23 Galié g w
Drawing frame I 1219 3873 1 0s5 23 2.37 b
Deaving freme II 1219 3 854 iy Debs 29 217 i #0
Roving frame 18,860 3 835 13 Oa$ 29 203 240 ©
Ring spining frame 0.609 3778 57 1e§ 23 £ 200 & uoo
Cone winder 17,388 3 703 75 2,0 23 218 290 P
Pirn winder 13.0U1 1797 1B 1.0 23 338 140 =
Warper L4 853 1 868 20 140 3 0. 56 i 52
Slasher 1 883 1 850 18 1s0 25 Dy 99 3 -
Loom 164146 3 647 -~ - 25 226 235 N
{12420 m) {28 054 a}
. PoEaoniss
Totsl input of cotton - Klogeinnes N
{kilogrammes) i 358 e beE
Waste recovered (itilogrammes) 231 Tatal woste 7al 03
Daily eonsumption of cotten
(xilogrammes) 4 327 Waste rasavorsd e %05

Anmual eonsumption of sotton
(tons) -

1 298 Not waste Hia

T T Y
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Teblio B

BALLY OUIFUY AND VA CHIIR BEQUIREMENTS

{odivn Labries S5zo eategery IIX: 10 000 spindles)

Praductien
Mmber Hunber of produge Idle
Bedly Tetal Wegte por day of tion units  capeotty
Yaakduo unit daily i , working (por=
owtpsh  ewhpub Bioe T pours OO stusl oente
ki lo= Feoulred o arthe tical
g {kile= gramues - per dgy age
— o i ) ag
Seubehor L 3bo & 650 932 50 23 1.6 2 20
Cané bse & 274 376 6e0 23 1366 1k -
Drewing Tvemo I 3219 6 243 31 0e5 23 5e22 6 15
Prawing frame LI % 213 6 212 3 De5 23 Bel2 6 15
Roving frame 1888 & 181 9% 0s5 23 327 324 -
Alng gpinndng foemg 0609 & ogn 9L 1.5 23 10 000 10 000 "
tone winder 17+368 5 968 122 200 23 343 3Hb -
Pivn winder 13201 2 695 29 1.0 29 222 22h -
Haraar L 853 3 a1k a0 1sC 16 0a62 1 38
SLasher 1 BEy 2 984 4D 160 23 1e6 2 ¢
Tasi 16,346 5 879 - = 23 36k 364 -
foaleac wy (L5 225 m)
Bebel lopvd of sothon Poroend
(i ngramoc] £ 982 Klegrepmes ago
Washe woeoworsd (kilcgresmos) 370 Gotnl wasbe 1103 153
Jadly convumpilon of gotden
(ki lograomen § & Bz Haste resovered 20 Se3

Anmaad sensumptien &f setton
[T
Leons )

[OSE—

1 o84 Het waste 733 11,6
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fable f

DALLY OUTRUT AMD MACHIMNE REQUIREMENTE

(Mudivm fabrics 8ize eatogory IV 18 500 epirdles)

Produstion .
Mumber  Muabew of produsw
_ Bpily - Total Waste per day of tion wilte
Mashine wnit dpdly e L e
. sutput cubpuk K1 Pers vorking
(idio= reguivred de sentw  Pours  Thoapes At
prafmes {(iloe 288 per &oy  tiead
gramcs) s
Soutoher . L U 12 oo £53 Byl 23 3 g o
Card Lgo 11 675 s 6.0 25 EL 26
Draving frame I 1 21% 31 617 &8 BB a3 Bk a0 =
Drewing frame II 128 11 55% h 0o 23 265 i
Roving frame 18.860 11 501 58 Ge 29 i ) »
Ring spinning frane 0809 11 329 172 245 25 18 6oo 46 500 ®
Cone winder , 17308 il 163 296 2.0 29 650 &hy w
Pirn winder 13045 5 387 54 1 23 Uxs iné e
Warper 4 853 5 408 56 s 29 Isd i e
Slesher 1 863 5 550 56 Y 23 3 3 -
Loom 16 146 10 937 - - 23 8 £50 o
{12420 m) (B 130 =)
Potal input of octton Pepoories
(kilogrenmes) 13 673 Wiiegrommen) . efc.
Waobe recoversd (kilogrammes) 692 Totnl waste 2 156 1633

Daily consumption of eoiton

(k1legremmes) 12 563 Wagte recowered g9z %
Anmel sonsutiptien of sotton .

(tons) - 371k Net weste 1 s 12,0

B 4973 T s AT S0 T A aT T oy
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Table O
PAILY OUTPUT AMND MACHINE REQUIREMENTS
Yodlum fobrist Size category ¥: 26 000 spindles)
Praduction Bumber Numbep of produs-  Idle
Daily Todal Waate per day ©°f tion unita ?aiw
) daily * warking &
oy unit -
Hushine output rouﬁg:;i Klo= Pa:t hours T::::;‘ Aotual sent=
(ado-  TEIOS  grames °°""  per day age)
1 gremmes ) gramueg) — e;;go

Soutohar 4 150 17359 %13 5.0 23 b2 5 16
Card 16 16 318 100 60 23 3545 36 -
Drowing frame 1 1 M9 % 257 81 0.5 23 1343 14 -
Drawing frame 1T 1219 16 156 81 0.5 23 133 L -
Roving fraus 18 Béo, 16 075 8L 0,5 23 852 850 -
Ring wplredng framo 0609 15 Bsh 2l 5 23 26 000 26 000 -
tone winder 17388 15 518 316 2.0 23 892 00 -
Plrn vinder 1300 7 528 76 1.0 23 577 580 -
Warpor % 853 7 835 79 Lo 23 Lé 2 20
Slagher 1 Bé3 7 757 78 1.0 23 Le2 5 16
Loan 16.146 15 285 - - 23 946 950 -

{32420 m} {119 577 )

Yatal Laput of eofiow

Percents
{rdlogranmss ) 18 272 Kilogrames - ago
Woste reesvered {Milogroraes) 968 Total wanle 2 8% 1603
Baily soncumphkion of cotlen
{kilngrames ) 17 3ck Woste resovered 968 5e3

Armual sonsumption ef cotion
{tong} 5 151 Nst waste 2 019 11,0
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Poge 2L

Table P
DALILY QUTPUT aMD MACHINE REQUYREMENTS
(Mwitum fabrig: Size cebegory VIs 37 000 gpindles)

Produstion Mumber

i Number of produg  Jdie
Daily 30:% ¥aste per day of tion umits capacity
unit 8. working
HMachine ottt autput Kilo- FeT voure Theoves (;-xer-;
(kilom reguired os sent= 1oal Aotual zant-
(xilo- & age per day age)
Zrammes)  gromnes)
Soutaher k14 2k 8Lo 1 307 540 23 é 6 -
ard 460 23 350 1490 60 23 5007 5 -
Drawing frame 1 1219 23 234 116 Ou5 23 1940 20 -
Draving frame 1I 1 219 23 118 116 0e5 23 1940 20 -
Roving frome 18 860 23 002 116 0.5 23 1219 1 220 -
Ring spinning frame 0,609 22 £58 34l 15 23 97 200 37 000 -
Cone winder 174388 22 206 Y52 24,0 23 1 277 1 280 -
Pirn winder 13.081 10 774 108 L0 23 826 830 -
Warper I 855 11 212 12 1.0 23 243 3 23
Slasher 1 861 11 100 112 1.0 23 Eud 6 -
Loom 16,146 21 874 - 23 1 356 1 360 -
(124,20 m) (168 260 m)
Total Imput of cotton
(k1dogramaes) 26 147 Kilogranmes Pﬁ{:ggm‘
Waste rocovered (Idlogrammes) 1 183 Total wacte 4 273 16e3
Duily consumpticn of cotton
{kilogrammes) 24 962 Vasts recovered 1 985 53
Anmal consumption of asotlen
(tons) 7 h28 Net wmste 2 B3B8 11.0
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Page 82
Table &
DAILY CUTPOT AMD MACHINE REQUIRLMENTS
(todium fobrler Sz catesory VII; 60 000 spiniTes)
Produstion
Py L HNumber Hamber o1 proguocs ~ Idle
i | ﬁ? dﬁﬁ - Westeper oy tion units capasity
Haohine output mtput Rllem Pare  working Theoree (per-
(lﬁlo required oent~ hours Actusl cettbm
bl (itllo= grafines wge tioal aga)
gremmes} rrmes) age  por day
Soutoher i 10 40 060 2 108 540 23 987 10 3
Card héo 37 657 2 403 £.0 23 B81.8 B2 -
Drawing frame I 1213 37 469 188 0.5 23 3047 42 -
Draving freme Il oimy 32 87 05 23 30¢7 52 -
Roving frame 18 8éo 47 0% 186 0.5 23 1 %7 1 80 -
Ring spinring frame ' 0,609 36 540 556 15 23 60 000 60 000 -
Cone winder 17.388 35 810 750 2.8 23 2 059 9 064 -
Pirn winder 130! 7 372 U5 1.0 23 1 332 1 3ho -
Yarper I4 853 16 of1 182 1a0 23 7 4 8
Sleaher 1863 17 501 180 1.0 23 8,6 10 L
Loon: 16,14 35 273 « - 23 2 185 2 190 -
{124,290 m} {21 390 m)
Tetal imput of satton K41 om Poire
{k1logremmes) ha 168 : gammes  sentage
Washo resovored (idlogremmes) 2 235 Total waste 6 895 1643
Deily conmsumption of cobten
(k3 logrammes) 39 933 Wastie recovered T 223 5o

Anrual consumption of cotton {tons) 11 980 Net waste 4 66 11.0




Table B
DAZLY GUTRUT AND MACHINE REQUIREMENTS

ST/ECLL/Confe22/Le?
Page 33

{Miodivm Pebrios Size satogory WILT; 100 000 gpindles)

Froductien
Fagt Kumbse Kumbey of produs- ldle
Datly  goreh aste per doy o tion unite __ goooeieo
Maohine unit ouipit Pore working .. {por=
cutput regquired Eilo- gerts  houwrg Fusogem Aotuel sonte
{kilow  (itom  grammes T, o a6
gramses) gremmes)
Soutcher 4 1ko €6 769 3 514 5.0 23 1601 16 -
Caxd lso 62 763 i o06 6e0 29 136 13% -
Drawing frame I 1219 62 1#1&9 31“- ) 23 ble2 g2 -
Drawing freme II 1 219 82 137 912 0u5 23 50e9 52 -
Roving frame 18 86o 61 837 310 065 23 3 78 3 280 -
Ring spimning £rame 0609 50 90 927 1e5 23 100 oS00 100 000 -
Cone winder 17388 59 6Bz i 218 2.0 23 3 ka2 3 o -
Plrn winder 13,001 28 a8z 292 30 23 2 225 2 220 -
Warper i 833 0 134 30k Lol 23 822 & “
Slggher 1 863 29 853 301 1e0 23 15 36 =
loom 16,346 58 8y - = 23 4 &L 3 450 -
fasl,90 &) (852 197 )
Totsl imput of sotten Persorte
(i Logramios ) 7o 283 Kilogremaes e:;e
Yesto rossvwared (idlogrenmes) 3 725 Total waste 21 hyd 1623
Daily sonsumption of setten
{kilograzmas) €6 555 ¥rste recoversd 9 725 Se3
Anmal eonsumption of eotton {tons) 19 967 Het waste 7773 1ie8
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Page 84

Teble S

DAILY CUTPUT AND MACHINE REQUIREMENTS

(Pine fabria: Sizo sategory I: 2 000 spindles)

Prnr.b.\ati;:t - Waste per day . Number of produstion.  p.
Dedly ety of work= unite acpas
Maohine unit w;put Klo- Per- ing eity
eutput rac wired gram- cont= hours Theorge Aotusl (por=
{ilic~ (10 ey ege por A5y $ical conte
grommes ) e ) aga)
Scutoher % 140 é11 25 %,0 8 .15 H 8
Card 322 581 30 5e0 23 1.80 2 10
Drowing frame (pro-
eoubing) 1127 578 3 0.5 8 0,53 2 75
Lep mechine 5 %12 575 3 0.5 8 017 1 83
Comber 562 ko 115 20,0 23 0.83 1 17
Drawing freme I 563 458 2 0.5 16 0.51 2 60
Draving frame II 563 kisg 2 0s5 16 0.81 2 60
Rovirg frame 12,075 gl 2 0.5 23 37.6 Lo -
Birg spinning frame 0,225 hsg 4 1,0 23 2 000 2 coo -
Come wirder 10,415 TS i 1.0 23 42,8 L -
Pirn vindor 7.452 186 1 0.5 23 4,9 o4 -
Warper b o5 458 1 0,5 8 De 06 1 o
Slaghar 2 4E4 257 ! 0.5 8 0,10 1 90
Loom 10 315 UL - - 23 L2, 8 by -
(79,35 m) {3 407 m)
K1io- Parcent-
Total input of cotton (kilograrmes) ‘grapoes )
Westo resovered {Mlogrames) Total waste 193 3045
Dolly congumpilen of cott 'n (kilogremmes ) Waste pecovered 17 247
Anmal eonsumption of cotton {kilogrammes) Net waste 176 2840

/Table T
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Table T
DAILY OUTPUT AND MACHINE REQUIREMENTS

(Flno fobrie: Size eategory I1I: 6 000 spindies)

Produn";ion Wagte per day Futber Number of produstion . 1dle

Daily Total of work- units oBpas

— wt e e T s
c();:itgté\f r kl:i:fd g;:g— °:8":"' hours T:::::" Actual cent~

grammes)  grammes) per day “ege )

S@tuhw 4o 1 838 76 Y40 16 0ulik 1 56
Card 322 1 746 92 5.0 23 5,140 6 10

Draving freme (pre- |

oombing) 1127 1738 8 0.5 23 154 2 23.
Lep machine 3 A2 1 730 8 0.5 16 0.52 1 48
Conber 552 138 He 20,0 23 2.50 3 17
Dravirg framo I 563 1377 7 0.5 16 2,44 ) 40
Drawing frame II 563 1 370 7 0a5 16 2.43 4 4o
Roving frame 12,075 1 363 7 0a5 23 13 12 -
Ring spinning frame 0.225 1 350 13 1,0 23 é 000 & 000 -
Cone winder 10,419 1 337 13 1,0 23 128 130 -
Pirn winder 7.452 550 2 0s5 23 75 72 -
Warper b 025 772 3 0.5 8 0.19 1 8o
Slesher 2 Uen 769 3 0.5 8 0.30 1 70
Loom 10.315 1 329 - - 23 129 130 -

(79,35 m} (10 223 m)

Kilo~  Percent

Total Input of eotton (kilogrammes ) 1 914 Eramos ege

Waste resovered (kdlogrammes) 32 Total waste 585 3047
Daily consumption of cotton {kilogrammes) 1 882 Waste recovered 92 2e%
Artual consumption of sotton (kilogrammas ) 565 Net waste B53 2849

/Table U
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Table U

DAILY OUTFUT AND MACHINE REQUIREIENTS

{Fino fabries Size setogory 1il: 10 000 spindles)

Produotion Waste per day Mumber of production ldle
T
Dadly d:::; l‘h:;nbea‘ﬂk units sapa-
undt Kilo Papm O YORK® oLty
Mashine autput ing Thaopg=
output Pt safte Actual {por-
rogud pod houra +1pal
{xt10~ age oent-
{kilo- per day
gromnes ) age,
greammes )
Soutoher i 14 3 063 197 E ) 23 0.7 ) 26
Cerd 322 2 219 153 ) 23 T U3 9 -
Deaving freme (pree ‘
sogbing) 1 127 ‘2 836 U Ca5 i6 2.57 " 36
Lap machine 3 312 2 382 1% 0.5 23 0,87 i 13
Coober 552 2 306 576 2040 23 4,18 5 17
Drewing freme 1 563 2 295 11 0.5 23 ko7 b -
Drawing freme II 563 2 284 1 0,5 23 k.05 4 -
Roving frame 22,075 2 973 u 6.5 2 198 188 -
Ring spinning frame 6,225 2 250 23 1,0 23 10 000 10 090 -
Come winder 10419 2 228 22 1.0 23 214 214 -
Pirn wirder 7452 31 5 0.5 23 125 128 -
Warpor & ms5 1 285 é 0.5 8 2,32 1 68
Slasher 2 Lbs 1 280 [ 0.5 16 0,51 1 4g
Loom 160,315 2 A% - = 23 2h 21k -
172,35 ) (17 007 »)
Bilow Pervant-
Total imput of sotton {kilczremmes) 3 190 grammed 259
Wasto reooversd (idlogramues ) &6 Total waste 972 a7
Delly oconsumpticn of cotion {kilogrammes} 3 104 Vagte rooovered 8é 27
Armusl consumption of gotten (idilogrammes) 931 Mot wasts 903 200

/Table ¥
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Table ¥

DAILY QUYPUT AND MACHINE REQUINEVENTS

(Fino fubrio: Size cetegory IV: 18 500-spindles)

Produation Weste per day Mumber of produstien Idle
Dally Total Nurher unrits copan
undt dedly Kilo= Pore of worike- oity
ne output output gram- sent~ ing Theore= (per-
(Kilow requirsd s . hours % Aotuel cent-
(1110- ag per day 1oal
grammes ) age)
grammes ).
Soutohep L LYy £ 6N 236 4,0 16 1.36 2 32
Card 372 5 385 283 5.0 23 16.7 17 -
Dreving frame (pro-
ocomuing) 1127 5 361 27 0.5 23 4,75 6 21
Lap machine 3 312 5 33 27 0.5 23 1,61 2 20
Comher 552 4287 1067 20,0 23 7.79 8 -
Drewing frame I 563 b 246 21 0.5 23 7.54 8 6
Drawing freme II 563 4 225 21 .5 23 7450 8 é
Roving freme 12,075 4 20k 21 0,5 23 M8 He -
Ring spinning frame 04225 4 162 ko 1.0 23 18 500 18 500 -
Cone winder 10,419 4 120 b2 1.0 23 355 396 -
Pirn vinder 7.452 1722 8 0,5 23 231 230 .
Werper b 025 2 378 12 0s5 16 0.59 1 L
Slanhep 2 Lgh 2 365 12 0.5 23 0. 95 1 5
Loom 10.315 4 088 - - 23 396 3% -
(79.35 m) (31 446 m)
o= Por-
Total input of cotton (idlogrammes) 5 907 & oemiAL
Weste reoovered (kilogrammes) 159 Total wasta 1 819 0’
Daily comsumption of eotten {kilogrammes ) 5 48 Wostae recovered i59 245
Anmusd) consumption of sotton (idlogrammes) L 724 Net wasts 1 660 2840

/Table W
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Anrupl consutptlon of cotton (tons) 2 Uz3 Not waste 2 5330

Page 08
Table W
DAILY OUTPUT AND MACHINE REQUIREMENTS
(Fine fabrio: Size categery V; 26 0DD spindles)
- Produstion Wasto per dey Number of produstion Idles
Dally Total Number units sepan
Mashine untt gii , Wlo- Por= o:n:rk- slty
cutput roquired grome oent-- hours Theore= Aotusl (per-
{kilo= mos age eal oant-
(idlow er dey
grommen ) P age)
aremes )
Soutcher k140 7 970 332 Lo 23 1.9 2 5
Card 322 7 572 398 5.0 23 2345 v -
Drawing frams (pree- '
sombing) 1127 7 5% 38 0.5 23 6.7 8 17
Lap machine 3 912 2 4oy 97 0.5 23 2.3 3 2%
Cotbor 552 5 998 1 499 20,0 23 10.8 11 -
Draving frame I 563 5 968 50 0.5 23 10,6 12 12
Draving frame II 563 5 938 30 0s5 23 10,5 12 12
Roving frame 12,075 5 909 29 0.5 23 48y k30 -
Ring spinning frame 0.225 5 850 59 1.0 23 26 000 26 000 -
. Cone winder 10.419 5 792 58 1.0 23 556 560 -
Pirn winder 7452 2 421 12 0e5 23 325 J24 -
Warper & 025 3 343 16 05 23 0.8 1 20
Slasher 2 484 3 327 16 0.5 23 1.3 2 35
~ Loon 10.915 5 748 - - 3 - 557 560 -
(79,35 m) (W% 215 m)
‘ Klow Poroen®
Total dmput of cotton (kdlogrammes) 8 302 grames LY
Wagte recovered (kilogrammes) 224 Total waste 2 554 07
Deily sonsmumption of cotton ' ' '
{i.1lopronmen) 8 078 Wogte resoversd 224 247
2840

e e b o e~ s

/Table X
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Peble X
BAYLY OUFRUT AND MAGHTNE RRAVINEDARS
{¥ine febric: Sizo sntegory ¥1: 37 000 spiadin)

£ Tz e amy e yped B R SER. = - Abari o e TR wpae S PTT T TR IR R e e i e T T
Produation Wesbe pop day Trdee of producticen 1o
Deily - ﬁ? 0“3:&17 T Nebey wd o cape
HE d?&f:‘.l‘}" @f ‘W@I?’k"a AmE T P Z L sANmnm s R TTID 'ﬂ\l‘y
¥Maahing wnd 4 ot 11 9e P o 0 ﬁﬂ-e,
outpu T gt
outpt ’ graf- sanf Aours Theorae et
(. Feawirad T age * dey) % ‘ Batusd eopk-
o (ki 0w o 8 per day ) 4 6el)
APAAOE ) q‘k‘il: \ ago }
. Pam@—‘ &
Soutshep Iotha 11 22 L7z 4,0 2% 2,7 2 i9
Card 922 16 778 567 £, 0 23 39,5 35 =
Draving {pame (pre-
aombing ) 117 10 721 5% 0.5 25 525 Ly @
Lap washine 3 4l 10 668 63 .5 23 3,2 g 94
Conkep 554 8 333 2 135 26,9 25 150 L8 -
Drowing frame I 5653 8 hes L G 73 15,0 18 -
Droving frems L1 £63 G by 4z 055 23 1548 16 o
Roving frato 12,075 8 bog by 05 23 £58 706
Ring spinning frame 0,225 8 925 & 1.0 23 B¢ 080 57 o0 -
Cone windap 10.b29 8 22 82 1.0 2% 7ol 856 o
Plen winder 7482 9 iy v 00§ 23 h&a YEo -
Yarpep 4 pay b 758 2 0.5 1é L 2 B
Slasher 2 LBk 4 992 put Qa5 29 1.9 2 =
Loon 10,916 8 177 = ® 23 oy G0 w
{7935 @) {62 %00 @}
Hlles Parpewbe
Total Smpuh of sobien {kilogrmmos) 31 81k nee
Waste resovarsd (kdlomrommos) 219 Todal wairbe Wy
Daily congurption of eotion .
(k5 logramnes) 11 Lgg Honte pecyversd 315 2y
Armpl songumpBien af eeblen {fams) 2 LS Neb wasbs 3 938 20e0
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Teble ¥
DAILY OUTPUT AND MACHINE REQUIAEMENTS

(Fine fobrie: Sizo oategory ¥Il: 60 000 apindles }

Produstion ‘Wagte Do duy s " Nusber of production Iale
Datdy 2::;1} of workw unite _oapax
Moshine undt oot Kllo~ Per~ ing oity
swhput o grame gont- hours Theoree {per=
{id 30~ !"zq i mos age per day $10a) Agtual oont-
granmes ) kilo~ age)
granmes )
Sewtchor 3 Y] 18 396 766 4,0 23 b4 5 12
Gard 322 17 476 920 5.0 23 54,2 54 -
Oraving framo (pre=
soubing) 3 327 17 389 87 0.5 23 15.4 16 -
Lep meching 3 3z 17 30z 87 0.5 3 5e2 6 L
Gonbep 562 13 42 3 460 20,0 23 25 25 -
Praving froms I 563 13 773 63 Oo5 23 o R 26 7
Drewing fromo I1 563 13 7ok 69 0.5 23 24,3 26 7
Revlog frano 12,978 13 636 68 0e5 23 1 129 L 130 -
Ning spinning frame 6,225 13 500 136 1.0 23 60 000 60 000 -
Gone winder 10,429 13 365 135 1.0 23 1 282 1 2060 -
Pirn whuder 2,452 5 585 28 0.5 23 749 750 -
Werpor L 025 7 b 38 0.5 23 1,9 2 -
Slavher 2 h8s 7 875 38 0a5 23 3.0 3 -
Loom 10335 13 281 - - - 23 y 285 1 280 -
(79,35 =) {10z 007 m}
" Ftlo= Perosnte
‘u_stss_l irput of cotton (kilogreames) 19 162 rrarmes  are
4'1@1;6 rocovored (kilogramues) AV Totel weste % 501, Py
Dg(;‘dér sensuipiden of sotton
oy ) on ot 18 5h aste rosovared 57wy
amind sehvumpbion of eetion {tons) 5 593 Net wagte 5 384 2840

[/Table Z
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Tekia 4

DATLT STLIPUT AND MACHINE HERQUIRDISIS

{Fino fobpisr Size eategery YILI: 108 006 spiadios)

¥,
s ey ) T e A Y

(‘ . P o Lﬁ'mg'::gmrm. .jw‘:?pm-mam*:f NG R A R b R TR el Tie T O e TR
o ) e - Wty
i} N i, e G5 i3k
sy LT g of woriz . s
M‘%ﬂmz&@ upld 16 Pope i"ﬁg P A s e LR Y @.!-ft{w-
sutpal Brau- SO ) (pege
Fatput roqilrad hevrs Yheaees K
{kKilew ﬁll " 60 o aw 2t oa Aol *DUR('E”
o o bioe 8zo)]
Branmss § - gngues ) o
Soutchor Lk bg 30 482 1 478 4o 23 Falt & G
Sasa 322 29429 1593 5.€ 23 96, ug .
Drewing frams (pro- ,
aozbing) 1 157 20 38 145 .5 23 25.7 26
lap sachins 3 512 28 B3 L5 005 i3 S g =

Corber 552 23 97 G 768 39,0 27 N o -

Uraving frome I 583 72 956 115 Co5 23 S0a7 g =
Iraving frams II 563 22 BB 135 3.5 23 kg6 Lz @
Rovieg fromio 122075 22 737 L 8.5 2% 4 88z 5 8o -
Ring spinming feaxe 0225 22 669 g7 1.0 23 700 0 “02 ooe
Cens winder 10,539 2w 27 225 166 23 2 338 9 148

Pirn wirder 7a452 3 308 LY D% 23 1 249 L 285¢ -
Varpar o5 12 855 &5 245 23 9u2 L 20
Sirsher 2 & iz 791 & DG %% .1 6 35
Loem 18305 22 999 - 23 z M 2 1%c =

3
{7935 m) (169 992 w}

Tatel Irout of cetion

{x4losranmes ) 339U

¥oato vosovered {kilogruimes} ez Lotel wribo

Pelly evnyumition ef cotton : .
(=1 bomeoiaes) = o7 Vasto seeyvoscd Bz 254

Anemel songumpllen of sodion o
{taun} 5 323 Bet wnpio & grs 2T

B Amevy —mrnTaR S TR S en ST AT T T TS = s STy m D ArTTmOEF L RO TR




fable
PRODUCT &, COARSK FABRIC: MACHIN

(Puocby prise

SRS fOsnts 2906
oo §%

e -x e B P U — S

Sina I Size IT Size IIX
. . Tt J2080 apimdies 6 000 3pindles 10 000 spindles
Pgipoont aposifientlen ortos  Mucbar Total  Iusher fotal  Muaber Total
requived aoat required ot required oost
B TP T T Y S - _ry
o Moty omwipmond s41 8o 1 459 850 2 ot 200
Z. Focdorn & oos 4 16 coo é # 009 8 32 000
- Gponim oeulphar : 3ins wRsd
? Uifeoﬁc?ﬁigqi‘o%éqbe%gg%ﬁagé Sk
oeperaters, $eat owemnoatore, ote. 18 960 i 1 foo 1 L 1 18 o00
3o Simzlo preccon gysipment and epnoratan,
Plofa b&eﬂé(‘&ﬁ Qﬁe%a'migem
fhitorn, ote, * 12 609 1 12 8% b3 12 000 2 24 000
%, Scwtahorn 15 509 1 16 500 3 L9 500 b & ooo
Be Gesdn 1o oo g €6 000 17 170 ooo 27 270 000
£, Uresdny framce 2 H56 8 22 8o 16 45 600 28 73 don
7o Beviuz framco 160 252 % 320 L] 73 600 750 121 600
G Mrg oplndup franen 43 2 000 8 oo é ooo 6 000 1o 000 410 oc0
S Gome ViRdord 160 100 18 coo 300 54 000 500 90 000
Bo Poovlay, 27 Bag 260 900 1.293 200
1o Pirm wleders 0 5 18 380 160 % 4ao 270 91 800
%o Yerplmg rmeliisy 12 009 1 12 e 1 12 €00 2 2 000
2o Elaokhop 30 0D0 1 30 €00 2 60 000 % 120 000
4, Lesro 2 350 50 213 500 770 6% 500 450 1 057 500
Ry fumMery candeoend 23800 23,000 2020
fo Spinaimg 8 €00 8 00 8 600
1, Sexlo of difforomt kinds X ¢ ‘2 2 Q00 2 2 000 2 2
&¢ Carto Cor hondiisg cobertal g 1 200 i 200 1 200
Be Peply 1540 3 ang 3 3 0D 1 3 000 b 3 %00
%e Cerd mafzfiorume equipmowt 60 i 00 1 600 1 600
5, E7lindor mnivtorenee coulpRernt 2 809 1 2 Boo 1 2 Boo 1 2 Boo
B, eoving 1 oo ‘ 1% koo 14 Yoo
1, Fnobtas § 000 1 $ 00 X 6 voo 1 6 000
2. $ipo properctlion soulpnors 3 209 1 2 280 1 3 200 1 3 290
3o Bustg for hendling motcorlel 208 1 200 1 208 1 200
Lo CRA% .nésfpnop 5 009 3 5 000 1 5 ¢oo 1 5 0o
151, Aescaserion 18 908 1951 57 903
Ao Splumdsz 9 348 29241 45631
1o lzp rods {9 por eard) ] 18 19 51 51 f a
Zo Bard 0Mvse sama (2 per sapd) 15 1z 1o 34 510 54 fie
Se E?ziﬁm fﬁaa‘r_g agm (71:’;@ eag:; .
dallvory plue on srinadial ;
bobbiay » @ 15 360 5400 1 032 5480 176 25 Mo
B, foring bebbim (2.5 peor ring
pdudio) thcusands Fe0 5 7 530 15 10 300 25 17 500
50 Ring Framo bobbles (2 por »iug
apindio) thonponds 150 6 990 18 2 700 30 4 500
B Heoplug 8 oxg 22 716 39 770
L, Piems (20 por opindle amd 30 gor
lesn) thouserdn 150 i §0p 11 1650 19 z 80
2, Heoden oorcy {2 por opindle emd 2 060
poP HaEper) ¥ thowrands 300 2 800 3 900 5 1 500
30 Gyiiudoes fop ows {19 per alosher
2xd B pop uiwpurs ¥ 145 1% 2 o 24 3 séo ha 7 320
. Nermonn, pocds, chut¥lod, ets, (GG
dolierh pop doem) ’ ) o 5 oo 270 16 200 450 77 060
17, Miveollancuun 115 393 218 257 s 165
o MoshAne ohep : - w 30 900 - ko aoo - %0 000
Ee Loboratony - - 25 ¢o0 - 25 000 - 25 000
B Wermitues end aquiptont o - 3 660 = 3 o00 - 3 oop
Be Sparo pesis (B por eomt of I amd II) - - 25 224 - 73 830 - 12y 385
P, Gontidgzonaics (5 per sewh of T, KT and XII} o = 29 169 ~ 75 ba7 - 125 780
Peeal cplawles 205 218 730 51 1168 631
Patel weawlag 295 170 798 a0 1 6 §70
Tatod ~hooolRensena 115 353 228 257 915 165

Grow tetal é90 781 1 748 808 2 B3 758

@

e —_— S o = R e SRR




“.
ERY INVESTMERT REGUYREMENTS

in dollars)
Size IV Blze V Sizg VI Sina VIX
18 560 apindies 26 00D spAndles 37 200 spirdies 60 850 spindles
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Tabie EK
WFKLOAD ERE. CURRATIE (O TERME OF FRCOTCTION UNETS) ON WIICH MARNING-TABLIE IS BASKYL

Frodugtion unite per worker
Haghinse Toapge Mediun Fine
fabwis fabris fabrie

Opening rFeda
Plakar faudor 2 2 2

Gponer Comdear 2 2 2
2apd

Ourd tondnr 25 30 ko

Sard Lhelper a0 20 20

Cord fixer {ome chdfd) 30 30 30
Drewing fyouwn

Deadng bender 30 12 16
Lap woehing

Lap tendap i b B
Corbep

Gozbes tender b L 4
Roving frams

Roving tender 250 250 280

Reving holpes 500 500 &00
RBlne upinwdng fesne

Spilmay i 600 2 000 3 600

DRt i 3 850 5 00 8 soo
Gomo winder (wom-suidsraiie)

Tandop 99 4g 60
Bhiea whider (wobernbie )

Windoe ) 83 120
Heiepay '

Tapsp Lender 1 1 3

Aseichont wasper bopder 1 i 1
Sjnshor

Slasher Sondon 1 1 1

Amcdotont slochor tomdoy ) 1 1
T

Yosger 1% 24 ho

Bobtery hakd g0 129 200

Tbabonanes. Foptam 208 200 200

Praduchion forencn lon hoo hoo

Yorn lecder 200 300° 500

Cleth dsfloe 460 300 500
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