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1. Introduction

For some time now, we have been contemplating the theoretical possibility of providing a type of
STARFISH system which would be self-calibrating. This means that, within an individual mill,
it would be possible to feed the computer with routine in-house quality control data which would
be analysed automatically to produce an internal calibration for a STARFISH type prediction
model. There would be different models for each individual quality, for each processing route
across qualities, and maybe for each individual yarn supplier within and across qualities. The
data for each individual quality would be updated periodically from the routine quality control
results and new models could be constructed to represent any given set of in-house
circumstances whenever necessary.

The theory of the system has been worked out in rough outline. It contains at least three critical
assumptions which would have to be checked out experimentally.

1. That the theoretical assumptions which lie behind the so-called Phase 3 STARFISH model
are actually valid (within practical experimental limits). The most important of these is that
there are a limited number of universal constants which, once they have been accurately
determined, can be applied to smooth the experimental data, to shortcut the STARFISH
analysis, and to extend it relatively quickly and cheaply into new areas of yarn type, fabric
type, and finishing process.

2. That a STARFISH Phase 3 type equation can be built on the basis of data which do not refer
to the Reference State. In other words, the universal constants (if they exist) are substantially
the same for fabrics in any state of relaxation or, if not quite the same, then at least their
dispersion is sufficiently small that the assumption of a constant value results in equations
which are not too inaccurate for practical use within a given mill environment.

3. That routine mill quality control data is (or can easily be made to be) sufficiently reliable to
serve as input data for a STARFISH type analysis and, furthermore, models developed on the
basis of smoothed data are sufficient to make predictions for individual fabric qualities. This
last is not only a statistical argument - it is also a question of confidence in the validity of a
prediction which may deviate quite significantly from values actually measured in the mill on
a given development sample even though it should be a good estimate for the long-term
mean values of that same quality were it to be brought into production.

Of course, a self-calibrating model is merely a special case of a model of the more conventional
type which is built around a series of STARFISH equations developed out of routine quality
control data. This is not a trivial difference in terms of the software programming effort which
would be needed to actually implement the self-calibrating system, but it means that the principle
which underlies the concept can be tested relatively easily before programming resources need to
be committed.

In early 1986, a visit was paid to a company in Gaffney, South Carolina, called Spring City
Knitting, which seemed to be an ideal test-bed for evaluating the concept of a model based on
routine QC data. For example, they appeared to have pretty good control over their stitch length
in knitting, they monitored yarn count routinely, they maintained computerised records of their
quality control data which was printed out as monthly averages, and they seemed to be
enthusiastic about STARFISH and willing to help with its further development. The only minor
drawback at the time, which actually persists to this day, was that the Phase 3 analysis, which is



postulated to be the foundation of the system, had not actually been completed. Nevertheless,
the opportunity was too good to miss so they were persuaded to part with about three months of
computer records for a limited number of qualities for a preliminary analysis to be made.

The result of this analysis was not unequivocal, but the distinct impression was gained that their
in-house quality control testing was producing results which, on average, lay parallel to the
typical STARFISH equations with a more or less constant offset. This, if it is true, is an
indication that Phase 3 type models can indeed be built on the basis of data from fabrics which
are not in the Reference State and it encouraged us to proceed further. During a visit to Spring
City in the Summer of 1987, these results were reported and the suggestion was made that a
more comprehensive set of data should be analysed. As a result, in early 1988 we received
computer printouts covering the monthly summaries for June to December 1987 for a pretty
large number of qualities.

This report summarises the analysis which has so far been made on the bleached single jersey
qualities from that data set. In the future it is hoped to find time to study the data for at least the
dyed single jersey fabrics and hopefully the Ix1 ribs also.

2. The Data

The stack of computer printouts and associated information is about two inches thick. It contains
data on thirteen different yarns and sixty-five different fabric qualities. Of these, 40 are single
jersey, 11 are Ix1 rib, and 14 are 2x2 rib. The single jersey qualities use yarn counts ranging
from Nel8 to Ne28. The computer summaries are broken down into sizes (i.e. knitting machine
diameter) by quality. There are three basic wet processing routes namely Continuous Bleach
(CB), or Bleach and Dye, or Scour and Dye. Dyeing is either in a winch (Gaston County) or a
jet (Gaston County or Hisaka). Final finishing is always tubular, either via a Compactor or
Calender (Heliot), or L&L machine. Drying machines are Tubetex drum or Santex relax drier
(Just being installed in Summer 87 and probably commissioned by about August or September).
A Scholl Subtilo jet was also being installed and the winches were to be scrapped.

For each size and quality, the printouts normally listed the average Whiteness (if white), the
Courses per inch (measured with a line grating), the Weight in 0z/sq yard, the Length and Width
Shrinkages, the actual Finished Width, and the number of samples tested. Occasionally the Burst
Strength would also be recorded.

For all of the single jersey qualities, the measured properties were tabulated by hand, recording
also the number of samples, the nominal size, and the month. The number of needles and
nominal stitch length were extracted from the quality specification sheets and recorded alongside
each set of data (the stitch lengths are often slightly different for each machine size within a
given quality). Wales per inch were then determined from the measured width and the number
of needles.

The white qualities were grouped according to the processing route. For single jersey these were
CB/Compact (6 qualities, 166 records), CB/L&L (6 qualities, 90 records), and CB/Calender (one
quality, one record). The data for each record were entered into the computer under Datapak for
each quality in turn grouped according to size. Within each size, the data were entered in order
of the month. Next, the relaxed courses, wales and weight were calculated using the measured
values and the shrinkages.

Each record is the monthly average of all samples tested within a given size and quality for a



given month. The average number of samples per record was eight but, for about half of the 257
records the number of samples tested was five or fewer, and three quarters of the records had ten
or fewer. The actual frequency distribution for samples per record is given in Appendix 1 which
also contains a summary of the nominal constructions of these qualities as well as the whole of
the tabulated data.

Also in this appendix the as-measured and the relaxed courses, wales and weight are shown
plotted in the order that they are tabulated - i.e. in ascending sizes and succeeding months - so
that any trends within sizes and over time might be spotted. The mean value over the whole
quality is shown together with bars which indicate plus and minus 5% from the mean for
courses, wales and weight, or plus and minus two percentage points for the shrinkages. These
limits were chosen because it was felt that, considering the values are monthly means over
several individual test samples, they should all fall within such limits if the knitting, the
processing, and the testing procedures are under good control. In fact there are quite a few data
points which represent only one or two individual samples so these might occasionally be
expected to lie outside the limits but no attempt has been made so far to identify these on the
plots (though the number of individuals is given in the tables).

Inspection of the plots in Appendix 1 leads to the following observations.

1. Courses are much more variable than wales. A fair number of the individual course
measurements fall outside the plus and minus 5% lines whereas hardly any of the wale values
do. This is probably due to the different methods of measurement. Courses are measured by
line gratings, which are only accurate to a single course at best and more likely to two. Since
the average course level is around 40, an error of 5% will be common and may not be
removed when averaging over small numbers of individuals. Wales on the other hand were
derived from the measured width which can easily be measured to within 2%, especially on
the wider sizes.

2. Length shrinkage is much more variable than width. This is also not surprising since width
shrinkage is determined rather accurately by the finished width, which is under close control,
whereas length shrinkage depends on the efficiency of compacting or L&L finishing, which
will be subject to more variation. On the whole, the compacted qualities have much lower
length shrinkages than the L&L finished ones.

3. In several of the qualities there is a suggestion of a drift in the number of courses per inch
over time. This is particularly clear with quality 4893 which also has the greatest number of
records as well as the greatest number of samples within each record, and which therefore
may be giving the most accurate representation of what is going on.

3 Conventional STARFISH Analysis

One problem with the analysis of routine QC data is that yarn count and stitch length will never
be measured on finished fabrics, so that the STARFISH Step 1 coefficients can not be estimated.
In general, there are two ways to overcome this problem. Either the required measurements have
to be introduced into the QC system or we have to do without Step 1, i.e. the regression
equations must be based directly on the grey count and stitch length.

This same problem was considered, of course, in the early days of development of the current
STARFISH system. At that time it was decided that it would be necessary to include Step 1



because we wanted to be able to assess the effect of wet processing on count and stitch length
separately. However for a self-calibrating system, or even for the less sophisticated type of
model considered in this exercise, the elimination of Step 1 has distinct practical advantages.
There may also be one crucial disadvantage which is that the universal constants of the Phase 3
model may only be constant with respect to the relaxed stitch length - i.e. when Step 1 is
included - especially for drastic processes such as tubular mercerising.

This rather tricky question will obviously have to be thoroughly investigated experimentally but,
for this particular exercise we do not actually have any Step 1 coefficients, so we are left with
only three options.

1. Assume values for the Step 1 coefficients by reference to similar wet processing routes
already in STARFISH.

2. Calculate an approximate value for CI - the tex coefficient - by comparing measured and
calculated weights, and assume a value for C2 - the stitch length coefficient - from
STARFISH.

3. Eliminate Step 1 from the analysis.

It was decided to take option 3 for the time being and also to use the whole of the white fabric set
as the database for the regression analysis. This was because our previous experience shows that
there is not much of an influence, if any, of the final finishing operation, because some of the
yarns were severely under-represented when the L&L set was considered separately, and because
the results of the next section, where a Phase 3 type approach is taken, show that combination of
the two sets is probably justified.

Since the stitch length is nominally identical for all samples within a given size and quality, the
data were first averaged within sizes and then converted to metric units.

The grey tex values to be used were obtained by averaging the supplied Ne test results over the
appropriate time period and over yarn suppliers. For a given nominal yarn count, the same value
for tex was taken throughout, even though different yarn suppliers will often have been used for
different qualities and even though the yarn count did vary slightly over time. In fact the amount
of variation in yarn count over time and between suppliers was not all that much and the amount
of extra variation introduced by taking a grand mean could not have been very great.

In the case of the stitch length we have no way of knowing how closely the nominal values were
actually represented in the knitted fabrics, although judging by what we saw during our visit to
the production site, it seems that they do take a fair amount of care to ensure good control over
the course length using electronic monitoring devices on a daily basis.

The standard STARFISH multiple linear regression analysis was applied to the values for
relaxed courses and wales as functions of the reciprocal of grey nominal stitch length and the
square root of the measured grey tex.

The coefficients which were found for these equations are given below.

Courses Wales
C3 -3.834 C6 6.503
C4 5.604 C7 3.059



C5 0.669 C8 -0.630

The data used for the STARFISH analysis, and some plots of the resulting curves against those
data are given in Appendix 2. Also given in Appendix 2 are plots of measured courses and wales
against those calculated using these regression equations. Inspection of these plots leads to the
following conclusions.

1.

On the whole, the curves are a pretty good description of the average data across the whole of
the count and quality range, both for courses and wales, which suggests that practically
useful STARFISH type equations can indeed be deduced from routine QC data.

In most cases there is more scatter in the courses than in the wales, so that the latter are
predicted more consistently. This was perhaps to be expected from the variation in the
original data, as discussed in the previous section. Even though these data are averaged
within sizes, the number of samples making up the average is still sometimes very few.

Almost all of the predictions are within one course or one wale of the measured mean values,
although in a number of cases there are individual data points which seem to be relatively far
outside the main cluster. It is not possible to deduce the reason for these discrepancies from
the information to hand but the most likely sources would seem to be inaccuracies in the
testing lab, or transcription errors in extracting the data from the computer printouts and
transferring them into our computer (a tedious and complicated business).

Notwithstanding the scatter and the outliers, there is good reason to believe that it is indeed
possible, in principle, to derive practically useful prediction models based purely on in-house QC
records, provided that an adequate range of qualities (i.e. a good range of yarn counts within
fabric types and process routes) is available.

4

Phase 3 Type Analysis
The Phase 3 model is based on the following general equations.
Relaxed Courses = Ic+Sc/L [1]
Relaxed Wales = Iw+ Sw/L [2]
and
Ic = Yc+Fc/T [3]
Iw=Yw+Fw/T [4]
where
T is the reference tex;
L is the reference stitch length;
Sc, Sw are universal constants for a given fabric type;
Yc, Yw are constants which are suspected to be mainly influenced by the yarn
g(?,el’zw are constants which are suspected to be mainly influenced by the wet

finishing process.



Note that Ic and Iw are simply the intercepts of the best-fit straight lines through plots of relaxed
courses and wales against the reciprocal of relaxed stitch length for a given yarn count; Sc and
Sw are the corresponding slopes.

It should be emphasised that, at the current state of progress with the Phase 3 analysis, the
attribution of the yarn characteristics only to the Y constants and the wet finishing characteristics
only to the F constants, though very appealing, is pretty tentative (for example, there is some
evidence that the F constants are influenced by the twist liveliness of the yarn).

There seems to be a distinct possibility that Fc is approximately equal in value and opposite in
sign to Fw but this has not yet been proved.

Although Sc and Sw are almost certainly constants and are independent of yarn type and wet
process for reference state single jersey, it remains to be proved that corresponding ‘universal’
constants exist for Ix1 rib and interlock, and that they are all independent of the state of
relaxation.

Another point to note is that the reciprocal of tex is used in Phase 3 rather than the square root of
tex as in the current (Phase 2) model. This is believed to be a result of the structure of the
original (CP78) data set which was used to derive the earliest STARFISH equations. In that set,
there was not a great range in the tex values and it happened that the square root of tex gave the
highest correlation coefficients. Furthermore, it was easy to be persuaded at the time that
courses and wales should be directly influenced by the yarn diameter which is adequately
modelled by root tex. Our current thinking is that not only yarn diameter but also yarn twist (and
fibre type) is implicated and, since the number of turns per unit length is also roughly
proportional to the square root of tex, this factor may have to be represented twice - hence the tex
is a more likely parameter than its square root.

Whatever the theoretical justification (if any) for the form of the present Phase 3 equations, at the
present state of the analysis, there is no doubt that a reciprocal tex parameter is preferred over
root tex. Now that the data base has been expanded to a much wider range of yarn count values,
we are increasingly finding cases where the Phase 2 model is not adequate at the extremes of tex.

For the present purpose, all that we can do is to act as though the outline equations and
assumptions about constants given above are close enough to the truth for practical purposes and
see what comes out. This means that the following scheme can be followed.

1. Assume values of Sc and Sw taken from the current Phase 3 analysis. For single jersey these
are 6.6 and 2.2 respectively. There is more confidence attached to the value of Sc than to Sw
because a greater range of samples has been analysed in greater detail for courses than for
wales.

2. For each quality in turn calculate the average Ic and Iw by substituting the measured courses
and wales into equations [1] and [2]. These Ic and Iw values actually represent a single
quality / process calibration and can be used, for example, in developing a range of body-fit
fabrics (where only the stitch length has to be optimised) or for selecting appropriate
finishing targets.

3. For a group of qualities, all having the same wet processing, find the average values for Yc,
Yw, Fc, and Fw from the relationships between Ic, Iw and reciprocal tex given in equations



[3] and [4]. This represents a calibration of the wet process and can be used to implement a
full Phase 3 type predictive model.

At the outset, the same question has to be raised as was considered at the beginning of the
previous section, namely should we attempt to estimate the Step 1 coefficients or should the
model be based on direct regressions with the nominal grey values of tex and stitch length. In
fact both approaches were used and found to be equally valid although, of course, the Y and the F
constants were somewhat different. Only the approach which includes Step 1 will be reported
here simply so that the method can be illustrated. In any actual future Phase 3 calibration
exercise it may well be more expedient to use the simpler approach.

First, all the data for bleached fabrics were averaged within sizes and qualities and converted to
metric units, the same as for the previous section. Next the relaxed weight was calculated for
each row of data using the nominal values for grey tex and stitch length and the relaxed courses
and wales. Obviously these are not expected to be the same as the relaxed weights obtained from
measured weight and shrinkages, but the ratio of the two weights represents the change in tex
caused by wet processing, i.e. it gives directly the C1 value of Step 1. Therefore the ratio of the
weights was averaged over all qualities and sizes to obtain the mean value for C1. For the
CB/Compact set, this was found to be 0.964. For the CB/L&L set it was 0.946. The
corresponding standard STARFISH constant is C1 = 0.965 so this value was used.

It was then necessary to assume a value for C2, the Step 1 stitch length factor. The standard
STARFISH Step 1 stitch length factor for bleached fabrics is C2 = 0.982 so this was used.

Next the Ic and Iw values were calculated for each size within qualities using the appropriate
transforms of equations [1] and [2]. Simple linear regression of Ic and Iw on reciprocal tex then
provides the values for Yc, Yw, Fc, and Fw. Since Ic and Iw are independent of the stitch length,
they can now be averaged over sizes within qualities to enable a better comparison of the two
main wet processing routes to be made. All of the data are given in Appendix 3 together with
some plots which illustrate the variability in Ic and Ilw within a quality and as a function of
reciprocal tex.

In addition, the earlier data set, from 1986, was recalled and a similar analysis was carried out on
it with very similar results which are also to be found in Appendix 3.

The Phase 3 coefficients which have emerged from this analysis for the various data sets are
given below.

Data Set Yc Yw Fc Fw
CB/Compact -1.245 3.707 -58.7 47.5
CB/L&L -1.083 2.749 -69.6 80.5
All 1988 -1.777 4.076 -47.9 40.9
1986 -1.744 3.068 -49.7 64.3

All 86 + 88 -1.488 3.323 -56.4 60.3

Inspection of the graphs in Appendix 3 leads to the following conclusions.
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1. There is a very good chance that one may calibrate individual qualities and processes in a
given mill purely on the basis of routine QC data, provided that the scatter can be contained
by averaging over a good number of samples. Individual sample values are almost certainly
much too variable.

2. When a good range of yarn counts is in use, then predictive models of the Phase 3 type can
be built with a degree of accuracy which is probably perfectly adequate for the practical
industrial situation.

3. When there is not a sufficiently wide range of yarn counts in use within a given fabric type
and wet process route, one can still calibrate individual quality/process combinations (using
equations [1] and [2]) so that stitch length and finishing targets may be optimised within a
quality. (Further work on the Phase 3 principle is likely to show how the Yc, Yw, Fc, and Fw
values can be deduced from other fabric types and process routes so that an approximate full
model can be built on quite skimpy data but that remains in the future.)

4. Although the Phase 3 coefficients given above look rather different for the different data sets
it is by no means clear that we are dealing with real differences here. There is a strong
suggestion from the graphs that a single relationship applies for all of the bleached fabrics
whatever the final finishing process. In addition, there is a very close negative correlation
between Yc and Fc, and between Yw and Fw. Inspection of the plots of Yc against Fc and of
Yw against Fw lends some support to the notion that Fc is equal in value but opposite in sign
to Fw. This will be very convenient if it is true, because it means that every calibration of
any set of qualities will yield two independent estimates for the Phase 3 ‘Finishing Factor’.

5 Single Quality Calibration Exercise

To show how an individual quality would be continuously calibrated ‘on the run’ in a practical
situation, we can study the results from one of the qualities in more detail. The quality chosen
was 4893 (sizes 16-21) because it contains a good number of samples in every size for every
month of the study.

First, the individual data rows were converted to metric units and the corresponding Ic and Iw
values were calculated from equations [1] and [2]. Next the Ic and Iw values were averaged over
sizes but within months, so that the monthly time sequence of Ic and Iw were available. These
were entered into the table at the appropriate locations and used to estimate relaxed courses and
wales for each row of data. The monthly Ic and Iw values were plotted as a function of time and
the estimated relaxed courses and wales were compared to the measured values. Relaxed weight
was estimated from the estimated relaxed courses and wales and was plotted against measured
relaxed weight as well as against weight calculated from the measured relaxed courses and
wales.

Note

The terminology is getting a bit confused here because we do not actually have
any measured values for relaxed courses, wales and weight. In this context,
‘measured’ means not only those measured values which were extracted from
the original computer printouts, but also those values which have been
calculated from the measured as delivered values, (e.g. relaxed courses
calculated from measured courses and length shrinkage), as well as those which
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have been assumed for relaxed tex and stitch length. ‘Estimated” means those
values for courses, wales, and weight which have been calculated using the
newly derived Phase 3 calibration coefficients. ‘Calculated’ weight is that
found from ‘measured’ relaxed courses and wales and ‘measured’ relaxed tex
and stitch length.

Finally the monthly Ic and Iw values were tabulated and a monthly updated mean was calculated,
to show how the Ic and Iw values would be continuously updated in practice. This updated mean
is not a simple running mean but is the average of the new monthly value and the previous
average. Thus it is heavily weighted towards the historical trend and damps down any violent
swings caused by random variation in the monthly data but nevertheless tracks any real changes
in the underlying values with only a small drag. All of the data and graphs are given in Appendix
4.

Inspection of these graphs leads to the following conclusions.

1. Courses and wales are quite neatly estimated by using the monthly mean Ic and Iw values.
All estimates are within about plus or minus half a unit.

2. There seems to have been a change in some aspect of the production (or the testing) regime
around September. This happens to coincide with the time when the Santex drier would have
come into regular service but maybe that is coincidental. Whatever the change was, it
affected the courses by about 0.5 units of Ic (just over 1% in terms of relaxed courses) but the
wales were probably unchanged. Unfortunately the time series is not quite long enough to
say unequivocally that this change is real but it certainly has the appearance of being so.
Even though this particular change was not very large, it is easy to see the advantage of being
able to automatically track changes which may be occurring in the production and which may
have an influence on the relaxed dimensions of the fabric.

3. The estimated weights are a reasonable model for those actually measured but there is a
systematic offset of about 5g (3%). However there is an extremely good correspondence
with the calculated weight. This kind of discrepancy between measured and calculated
weights is one that we are very familiar with and it is natural therefore to assume that it is to
be attributed to testing technique.

6 Conclusions

The results of this preliminary study can only be considered as extremely encouraging. It
appears that :-

1. Provided that sufficient samples are taken and averaged, routine quality control data are
suitable for calibrating an individual vertically integrated mill. In other words, the
STARFISH principle is equally applicable to fabrics which are not in their Reference State
(at least under the conditions investigated here).

2. Provided that a sufficient range of yarn counts is in regular use, predictive STARFISH
models of the current (Phase 2) generation can be built on the basis of routine quality control
data. This means that mill-specific equations can be added to the current standard computer
programme without any actual experimental fabric processing - only desk work is required.

3. The Phase 3 approach has received strong support. Using this approach, individual fabric
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qualities can be calibrated from routine quality control data and the calibrations can be
updated on a monthly basis to take care of any changes in local conditions - for example new
finishing equipment or changes in yarn suppliers or changes in testing procedures. Where a
sufficient range of yarn counts is in use, a full predictive model can be built which can also
be continuously updated.

The importance of this type of approach for the commercial viability of the STARFISH
system can hardly be exaggerated. It not only enables the system to be accurately installed in
suitable mills without (or with negligible) experimental work, and renders the system directly
relevant to individual manufacturers, but it also has strong implications for the rationalisation
of quality management procedures in the industry. For example, one can easily visualise a
quality control system which spends great effort on control of yarn count and stitch length in
the knitting room but monitors only the final weight and width of the cloth (all other testing
being superfluous except for occasional calibration checks - to make sure that the relaxed
dimensions are still as expected and to update the model if necessary).

13



APPENDIX 1

The Original Data

Fabric quality numbers and nominal constructions for the white fabrics.

Frequency distribution for number of samples per computer record.

Tabulated QC data from the computer printouts
e per month and size;
e averaged over months within sizes;

e averaged over months and sizes within qualities.

Plots of Courses, Wales, Weight, and Shrinkages by month and size.

Appendix 1
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WHITE QUALITIES

Quality
Number
Ne
COMPACT 2223 18
2233 20
4893 24
1273 26
1373 26
2843 28
L&L 2553 18
2333 20
2533 20
3123 20
3133 20
3043 28
CALENDER 3883 28

reesds
Number of samples = No of sizes times number of months

sampled within
For details of
nominal course

spec sheets in project file.

For details of

suppliers see test sheets in project file.

each size.

Nominal
Count

o COOO0COO0O COOO0COO

St.Length

inch

.138
.138
.138
.133
.133
.123

.136
.131
.131
.129
.129
.122

.124

Appendix 1

Number of

Retocds

machine sizes, number of needles,
length for each size, etc, see quality

measured yarn counts for different yarn



Appendix 1

FREQUENCY DISTRIBUTION FOR THE

NUMBER OF SAMPLES PER COMPUTER RECORD

Class

6-10
11-15
16-20
21-25
26-30
31-35
36-40
41-50

Mean = 8.6

Half of the records

Three quarters have

f
130

£.X cum f cum f$%
390 130 50.6
440 185 72.0
364 213 ' 82.9
432 237 92.2
161 244 ' 94.9
196 251 97.7

99 254 98.8

76 256 99.6

43 257 100.0
2201

have fewer than five samples

fewer than ten samples



SFRING CITY 1988

BLEACHED FABRICS : AVERAGED ®ITHIN QUALITIES

Appendix 1
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1 Sa
39.5 2872 5.48 4.88 3.5 41.53
8.58 0.46 @.15 .85 1.98 8.86
207
8 9.0 585 45 1.5 41.88
3% 3.9 34 1S 8 .71
ORI O3S 9 1.5 .76

WPl

Height

6,85
8.99

3.36
a.e8

4,66
8.89

4.25
8.8

F

27

4.3%

.

5.3
0.99

3
Je

8.0’

3.98
Q!

3.7
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Appendix 1

SPRING CITY 1988

CONTINUDUS BLEACH/COMPACT - AVERAGED WITHIN SIZES

St No. Yarn Stlen Measured as-delivered Dieensions Relaxed Dimensions
in Spls  Ne in cP1 KE1  Meight WNidth ULS LMS crl WEL  Weight
QUALITY 2223
{ 135 4 18.3 8.13717 4 27.45  5.63 15.87 1.4 6.5 48.6 29.36  e.!
2 17 3 18.3 8.1385 39 8.2 8.5 17 3.7 43 4.5 0.1 6.1
3 18 8 18.3 0.1382 38.6 28.2 5.44 18.86 3.4 3.2 39.96 29.75  5.94
QUALITY 2233
4 17 2 28.3 8.1385 8.5 27.8 48 17,25 7 4 41,4 28.9¢ 5.38
5 19 [ 28.3 8.1404 36,3 28.65 479 19.29 5.9 2.73 38.58 29.46 5.23
[ 21 8 8.3 0.1397 37.35 29 4,8 2.9 5.9 4,35 39.69 3839 835
1 22 8 28.3 @.1348 8.9 128 4.8 21,84 5,25  b.b 41.86 29.98 9.42
8 P 4 20.3 .1366 38.75 8.4 4,85 23.87 4.5 6.5 48.57 29.98 5.4t
QUALITY 4893
9 {6 129 24.1 08.1375 38.18 29.53 4.23 16,265 3.8 5.2 39.61 3i.16 462
18 17 1t 24,1 8.1373 38.13 29.56 4.23 17.26 443 457 39.9  30.98 4.4
i1 18 186 24,1 08,1343 49.5 28.23 4.25 18.87 2.16 68.49 41.39 308.85 4.74
12 19 145 24,1 8.1368 38.63 28.79 4.18 19.47 3 6.8 39.82 38.89 4.62
13 8 186 4.1 0.1372 38.91 28.4 418 20.23 2.96 6.9 48.1 3B.57 A.62
{4 21 {16 24,1 R.1373 38.86 28.93  4.16 21.15  5.87 5.6 40,09 30.72  &.65
1% 2 {22 24,1 8.1364 38.17 29.86 4.27 22,29 4.3 5.79 39.688 Je.84 4.49
{6 23 i1 24,1 8.1362 38.58 29.56 4.36 23.35 2.88 4.78 39.72 386 4.7t
17 24 74 24,1 8.1313 37.49 29.4f 4,14 24,27 4.46 5.Z3 39.23 31.84 4,57
18 25 12 24,1 8.1389 36,4 29.67 486 25.5 1.2 3.82 39.22 30.86 4.53
19 /1 4 24.1 0.134% 36.97 28.8  4.05 26.28 6.8 4,17 39.38 38.7 4.6
8 /2 16 24,1 B.1329 39.37 29 4,21 26.1 4.5 1.5 41,23 3135 4.77
24 77/4 1 24,1 9.138% 35.87 29.8% 4.83 27,36 8.5 3.42 39.87 3B.91  4.55
yn 2ily 1t 4.1 8.1342 49 29.9 4.4 27.3 5 S 42.11 31.47 4.88
23 28 i 24,1 8.138% 37.72 28.82 4.22 28,29 ¢ 6,07 19,28 30.649 4.48
GUALITY 1273
24 18 28 6 8,133 37.88 30.02 3.7t 18.4 6.1 7.46 39.48 32.45 4.7
25 11 24 26 8.133 38.95 28.83  3.69 11,14 2,83 11.37 39.75 31.64 4,25
i 1z Ay 26 0.1333 37.97 28.43 3.88 12,13 473 18. 39.85 31.63  4.18
27 13 31 24 B.1329 38 28.98 3.7 1341 4.4 9.44 39.75 32.87 4.78
8 14 14 26 8.1329 38,77 29.%7  3.79 14.26 4.2 8. 48.47 31.62 4.2b
29 S i 26 8,133 38.57 29.27 374 15,36 4.97  6.95 40.62 31.46 4.23
38 16 & 2 8.1333 3.8 N4 .79 1632 627 127 48.01 317 4,31
QUALITY 1373
3 16 5 26 8.1344 38 29.§ 1.83 l6.26 2 7.3 38,78 3l.82 4.22
3z 18 35 26 8.1341 38.18 8.3 3.86 18.21 4.64 3.7 40.84 31.47 4.21
33 28 57 26 0.134 38.47 38.8% 3.87 20.38 5.47 5.35 48,64 31,75 4.32
34 % 71 26 B. 1335 36.78 29.18  3.B3 22.22 5.82 6.96 48,81 31.37  §.34
K 24 45 26 2. 1338 38.45 29.53  3.79 24.2 4,7 6,73 §0.34 31.67 4.2b
QUALTTY 2843
36 & & 28.¢ Q.12 41,93 29.73  3.82 16,15 4.4 7.97 43,89 3.3t 4,34
37 17 1 28,7 @.1241 43 3.5 4 17,9 4 5.5 44,79 3333 4.4
38 18 4 8.2 8.1224 42,75 3.4 3.92 18,35 3.5 8.9 44,29 3373 436
39 2 2 28,7 8.123% 42. 32.4 3.86 20.19  3.99  9.35 44,24 33,9z 423
48 2 Z 8.7 @.1239 43 3. 4.2 .23 | 4.5 43.43 34,83 4.4
41 22 43 28,2 0.1239 41.12 32,12 3.8 22.23 6.2  5.67 43,76 34.06 A3




Appendix 1

SPRING CITY 1988

CONTINUOUS BLEACH/LAL - AVERAGED WITHIN SIZES

Size No. varn  StlLen Neasured as-delivered Disensions Relaxed Dimencions
in Spie Ne in CP} WPl Weight Width IS NS CPI WPl HWeight
QUALITY 2333
i 3 9 8.3 8.1314 48,13 29.23 5.3 13 3t 5.3 41.39 30.94 5.4
2 14 L} 26.3 08,1329 36.5 29.43 4.53 14,88 12 7 41,5 31.65 5.54
3 {35 7 8.3 8.1322 37.43 29.93 4.84 15,83 @6 473 48.69 31.42 5.52
[} 6 17 28,3 9.1323 37.4 0 29.82 469 1689 9.22 436 41,19 31.18 5.4
S 17 15 28.3 8.1324 8.3 29.77 494 17.12 1.9 4,53 41.58 31,18 §.62
6 18 6 28.3 8.1331 38.43 3823 497 18,27 8.17 L.77 41,9 3878 L.51
7 19 Pl 20.3 8.1328 38.02 38.15 4.79 19.12 71.92 .97 41,3 31.08  5.36
8 28 7 28.3 0.1332 39.8  38.5 3 28,86 6.8 335 42.29 31.57 4.8
9 21 35 28.3 0.1327 39.1 38,72 4,75 21.88 6.82 4.7 42.51 32,94 5.5
10 22 43 20.3 €.129% 39.62 29.55 4.8 21.93 71.97 5.92 43.86 31.41 3.58
11 23 8 28.3 0.132¢6 39 29.85  4.77 23.1 S.4 4,65 41,24 31,31 8.3
12 24 13 28.3 0.1317 8.5 29.7 4,81 24.86 7,93 5.47 41.8 31.49 583
13 26 18 20.3 0.131 41.17 28.97 4.9 2611 4,27 5.93 43.801 38.79 5.5
QUALITY 3123
14 {3 2 28.3 0.1303 42 9.7 5.85 13 1.5 6 42,64 31.86 5.49
13 14 yi 28.3 €.1316 8.5 29 6 14,3 18 7 42.78 31.18 5.9
1t 15 z 8.3 0.13 37 38 4.75 13 8 7.8 408.22 32.54 L6
17 16 2 28,3 8.1382 37 ki) 4,65 16 8.8 8.3 48.57 32.82 5.4
18 17 2 28.3 8.1294 A 38 4.9 17 4.3 4.8 41.8 31.51 5.38
19 18 2 20.3 8.1384 48 38.7 3.15 18 635 3 42,78 31.65 5.68
28 ya) 25 28.3 8.1266 4.7 29.18 4,99 28,95 G.1B 4.6 43,97 31.28 S.44
21 2 85 20.3 8.1273 40,63 29.63 4.94 21.85 b4 6.86 43,41 31,546 5,62
22 23 i 20.3 8.1297 39.36 29.99 4.94 23.83 5.3 S.4¢ 42.2 M7y 5,52
23 24 43 28.3 8.129% 39.77 29.88 4.8! z3.89 1.33 §.2% 42.92 31.5%4  5.48
BUALITY 3133
X4 21 il 28.3 8.1307 42.1 29.28 5.19 20.93 5.5 4.85 44.54 31.4 5.9
23 22 35 0.3 8.1273 41.67 29.37 5.88 21.92 5.7 6,17 44.18 31,51 .74
2b 3 34 0.3 0.1297 39.63 3813 5.5 22,91 7.7 3.6 42.94 31.26 5.7
27 pil 14 28.3 B.12% 41,13 29.9% 5.12 23.87 4.3 9.5 43.8 31,64 LTV
QUALITY 2553
28 22 2 (8.3 @.1358 4@ 29.3 5,99 22,15 4.5 1.3 41,88 29.7% .9
29 3 3 18.3 8.1358 39 28.2 5.43 23 4 6 40.463 38 £.92
38 24 3 18.3 @.135% 48 8.8 5.3 24 & 4,2 42,55 38.86 5.6
31 25 2z 18.3 8.1359 39 8.6 9.65 20 3 2.3 41.85 29.33 4.
QUALTITY 2533
32 8 M 20.3 8.1299 40 29.1 5,05 28 4.5 7.5 41.88 31.46 577
BUALITY 3843
33 8 { 28.2 08.1274 I8 32.9 3.6 17,5 1§ 8 44,71 35,76 435

GUALITY 3863
34 21 l 28.2 8.1242 38 89 5 U 9 8.5 44,76 4.5 43

Nb : Guality 3883 is CE/Calender



SPRING CITY

CONTINUOUS BLEACH/COMPACT

1988

Appendix 1

Size No Stlen Relax
N in Ndls in CPl WPI WNeight Width LS W5 CP1
QUALITY 2223 ¢ 18 Ne
Sept 2 15 828 0.1377 40 27.6  5.75 1§ 1.5 65 3.4
Nov 2 15 828 8.1377 48 27,3 59 15,15 43 6.5 41.8
Sept 3 17 9@  9.1385 39 8.2 5.8 17 3.7 6.3 4.5
Oct 8 16 1828 9.1382 38.6 28.2 S5.44 18,86 3.4 5.2 39.9¢
sean 0.138 39.4 27.82 435 2.47  6.12 48.42
sd 4.0E-4 9.71 £.45 0.14 2,68 0.62 .82
QUALITY 2233 : 28 Ne
fug 2 17 968 @.1385 38.5 27.8 48 7.3 7 4 41.4
Aug S {9 1184 0.1404 36,6 28.2 4,78 19.58 5.3 2.5 38.43
Dec { 19 1184  Q.1404 34 29.1 4.8 19 65 3 38.9
fiug 6 21 1224 8.1397 3.2 28.9 4,75 21.18 5.8 3.6 38.83
Sept 2 21 1224 8.1397 38.5 29.1 4,85 2 6 9.9 48,96
fug 6 22 1224 8.1348 38.8 28 4,87 21.82 3 3.7 48.84
Sept yi 22 1224 8.1348 39 28 4,73 21.87 S5 1.5 M.27
Sept 2 23 129  Q.1366 37.5 28,2 485 5.5 7 39.68
Oct 2 23 1296 B8.1366 W 28 5.85 23.18 3.9 5.5 4L.4S
rean 8.1379 37.9 28.37 4.61 5.57  4.92 40.13
sd 8.0023 1.39 .52 6.1 8.99 .79 1.3

Relax Relax
WPl Weight

29.52  6.06
9.2 &.18
R % B |

29.75 5.94
29.64  4.86
18,38 0.89

28.9¢ 5.38
28.92 5.18
R} 3.29
29.98 5.3
38.79 5.4
29.69 5.84
18,27 5.41
38.32 529
29.63 5.4
29.84  35.36
8.62 0.12




Appendix 1

SFPRING C1Ty 1988

CONTINUOUS BLEACH/COMPACT @ QUALITY 4893 (16-21")

Size No Stlen Relax Relax Relax
N in Ndls in CPI WPl Weight Width LS s CPI WP1 Weight

SIZE 16 o
Jun 2 16 98  8.1375 36.9 295 4.88 16.2 \\;ll_\::§;§> 38.88 31.55 4.5
Jul W16 98 81375 3.4 295 A3 16,27 A8 H.6 39.29 3092 4.55
Aug A 16 968 8.1375 377 29.8 Al 1612 43 53 3039 347 4.59
Sep 16 16 9% 8375 8.3 9.5 43 1627 L5 3.4 36.88 3054 452
Nov 26 16 90 81375 39.2 29.4 433 1631 A3 5.4 40.9% 3188 478
Dec 1 16 968  B.I375 .6 29.5 436 1629 3.5 b ALBA 3138 4,81
SIZE 17
Jun 26 17 1828 8.1373 3.8 29.5 419 (131 6.8 3.6 4856 3.6 4.bb
Jul 1717 1828 B3T3 369 297 416 17.18 A9 6 38.8 3.6 A6S
fug 19 17 1820 01373 3.2 298 Al 1712 6 3.8 9.5 30.56 4.5
Sep 717 1828 84373 38.9 29.4 A4 (.34 3 3.6 481 35 A7
Oct 1317 @2 B.1373 3.9 29.6 428 1725 3 5 41 316 A6
Nov 15 17 1828 8.1373 9.1 294 426 17.335 2 4.8 39.9 30.88 4.57
Dec 417 1820 R.I373 L 295 A2 1.3 53 5.2 4023 302 ATZ
SIZE 18
Jun 21 18 1828 .1343 39.4 28,1 402 18.18 3.9 8.9 A1 38.85 471
Jul 1416 1820 81343 39.6 283 419 18.83 2.3 8.4 48.53 30.9 A8
fug 1318 1820 B.1343 39.2 283 4.1 1882 23 7.7 4012 30.66 456
Sep 12 18 1828  B.1343 41.8 282 4.3 18.08 @7 9 42.89 30.99 4.7
Oct 12 18 1820 01343 39.8 28.4 438 17.98 2.9 7  40.99 38.54 4.85
Nov 9 18 1028 B.I343 46 281 A33 1812 2.6 9.1 ALTI 30.91  4.89
Dec 19 18 1820 0.1343 421 28.2 429 18.89 8.4 9.3 42.27 31.89 4.75
SIZE 19
Jun 3 19 1184 8.1368 3.9 28.7 414 19.24 4.2 b5 39.56 307 4.62
Jul 6 19 184 81368 3.3 28,5 411 1938 41 5.8 38.89 30.25 4.55
Aug 8 19 1184 8.1368 38.8 28.B  A.06 19.18 3.3 6.8 40.12 389 442
Sep 1219 1184 81368 9.4 288 424 19.14 8.2 6.2 39.48 307 453
fet 18 19 1184 Q138 39 28.9 422 1912 37 6.7 405 30.98 4.7
Nov 18 19 1184 B.1368 9.1 28.9 422 19.88 3.2 7 48.39 3185 4.9
Dec 15 19 1184 81368 3.9 28.9 415 1900 2.3 8.6 39.82 3062 4.5
SITE 28
Jun Woo@ 1152 8372 3.9 2.4 A7 2026 3.7 6.6 39.36 3041 4.58
Jul 228 (152 B.1372 3.5 28,5 489 282 2.5 67 3846 3055 A4S
Aug 220 152 8132 3.8 28.7 483 20.87 5.6 7.1 3921 30.89 4.5
Sep 200 2 152 81372 397 284 425 20.25 0.6 7 40.82 30.5¢ 4.6
Oct 2 W M52 8.4372 BT 2.4 A6 2827 A6 7.4 4B.5T 30.67 471
Nov 30020 1152 81372 395 28.5 424 2024 4.2 6.1 4123 3835 470
Dec 8 2 1152 81372 4.3 283 434 283 L3 .4 4184 30.5% 475
SIZE 21
Jue 29 20 1224 @373 3.0 8.8 A.88 2128 5.3 5.9 39.18 30.60 4.58
Jul 1221 1224 @.1373 7.9 28.8 488 21.22 4 7.5 39.48 3L.14 4.59
Aug 220 1224 Q33 3TN A9 2.7 AT 5.2 39.5 3859 4.5
Sep 921 1224 81373 8.9 29 429 2.1 5.9 5.3 4134 38.62 4.8
Oct 1720 1224 8a373 W0 8.9 432 LS AT A7 4183 30.33 4.7
Nov 221 1224 B33 3T 289 412 2021 6 6.3 4801 38.84 468
Dec 5 2 1224 B.373 38 29.0 A7 21.82 4.9 5.8 39.% 30.89 4.6

n
i
"
1]




Appendix 1

SPRING CITY 1988

CONTINUGUS BLEACH/COMPACT @ QUALITY 4893 (22-28")

Size No  Stlen Relax Relax Relax
N in Ndls in CPI WPI Weight Width LS s CPI WP1 Weight

SIIE 22
Jun 36 2 1% 81366 W7 29 4.18 22.34 & 3.6 39.36 30.72 471
dul 16 22 1296 8.1346 38 8.9 42 2241 34 5.9 39.34 371 462
fug 28 2 129 0.1366 3.6 29.2  A18 22,17 43 0§ 39.29 3074 4.6
Sep 3 2 129 @136 37.7 26.8 4.2 22,83 4.8 5 39.6  38.32 4.4
Oct 13 22 129 8.1366 38,9 29.1 427 22.25 4 3.8 48.52 308.89 4.72
Nov 17 22 129 81366 39.3  29.2 435 22,19 3.4 6.2 AB.68 31,13 4.8
Dec 13 22 1296 8.1366 38.7 29.2 419 22,17 42 7 40.4 3.4 47
SITE 23 '
dun 5 23 1388 B.1362 37.4 9.6 42 .U AL A9 9.2 I3 483
Jul i 231380 0.1362 3.5 29.8 415 23.15 1.8 45 38.19 31,2  4.43
Oct | 23 1368 0.1362 38 296 42 B3 3 8.5 39.18 3235 473
Nov l 23 1388 9.1382 39 29 4.4 238 4 3 48.63 9.9 4T3
Dec 2 23 1380 0.1362 4 29.8  4.85 23.15 3 41,41 38,72 585
SIZE 24
Jun 17 24 1428 0.1373 37.7 28.8 4.18 24,75 3.7 5.7 39.15 30.54 4.6
dul 3 24 1428 B.1373 3 29.9 4 23.87 5.3 5.8 38.81 31.74 4.48
fug 17 24 1428 0.1373 36.9 29.6 406 2416 64 5.7 39.42 31,22 4.5
Sep 1@ 24 1428 B.1373 36.9 29.4 415 2428 3.7 3.8 3B.32 3056 448
Oct 10 4 1426 01373 17 9.6 42 4.8 58 53 328 3.2 AT
Nov 3 24 142 8.1373 383 29.1 413 245 3.3 4.8 39.61 30.57 4.49
Dec 14 24 1428 8,137 39.6 29.5 425 4.1 3 6 48.82 31.38 4.4
SIIE 25
dur 4 25 1512 P.136% 35.8 29.8 4.85 25.38 8.9 3.8 39.3 30.98 4.62
Jul i 2 1512 B.1389 348 29.6  4.83 25.58 7.4 4 37.58 38.83 A.S3
fug ¢ % 1512 8.1389 37 29.2 4 29 1.5 3 4 Jje.1 44
Qct 2 25 1512 e.1389 38 381 415 25.45 5 4.5 48 31,52 AW
SITE 26
Jun 14 26 1512 @.1369 36.7 28.9 3.92 26.2 8.8 5.5 40.24 30.58 4.59
Jul ) 26 1512 . 81389 377 287 417 26,37 6.1 5B 48.15 36.47 4TI
fug 18 26 15812 0.1369 38.2 28,9 3.9 26.2 5.7 6.6 48.51 30.94 4.5
Sep t1 26 1512 8.1369 35,3 28.7 446 26,36 3.4 6B 36,62 3079 4,63
Oct 6 26 1512 8.1329 40.2 28.9 4,23 26,2 1.6 B.3  40.85 31.57 4.9
Nov 8 26 1512 8.1329 38.4 29 4.05 26.89 8.1 7.9 41,78 31.49 4,78
Dec 2 2 1512 0.1329 39.5  29.1 4,35 26 3.8 6.3 41.86 31.86 4,83
SITE 27
Jun 6 27 1632 8.13B3 36,2 29.7 4,87 27.52 4.6 45 30.76 311 4.56
Sep 1 27 1632 @.1385 35 .2 41 27 7 2.3 37.63 38.97 4.32
Oct 3 7 1632 Q.1385 36,3 38.1 487 27,03 8.5 3.7 39.67 326 462
Nov ! 27 1632 B.1385 36 9.4 3.9 27.8 8.5 3 40.22 38.31 449
Dec 1 27 1632 8.1342 48 9.9 44 21,3 0§ 5 42,11 3147 4,88
SILE 28
Jun i 8 1632 9.1385 35.3 28.5 414 28.59 5.4 8 37,32 30.98 476
dul Z 28 1632  8.1385 37.5 29.1 4.2 28 5.8 5 39.81 30.63 4.49
fug 1 8 1632 9.1385 38.3 28.8 4,31 28.3 33 5.9 39.61 3861 474
Dec 4 3.4 40.41 30.55 AW

28 1632  R.1385 39.8 28.9  4.23 20.28 1.5

STzTS=S =BS5Sz

Nate changes in stitch length for sizes 24/27* after October



Appendix 1

SFRING CITY (1988

CONTINUOUS BLEACH/COMPACT : QUALITY 1273 26Ne

Size  No Stlen Relax Relax Relax
N in  Ndls in CPI  WPI Meight Width IS5 WS CPI WPl Weight

SIIE 18
Jun 2 18 624 0133 N 8.3 355 1.3 83 B 39,26 32.93 A2
dul 2 18 624 8133 365 29.3 365 10.65 6.5 9.5 39.84 32.38 4.3
fug 4 10 624 8133 38.5 29.8 3.B8 1B.48 5.8 8.7 40.87 32,64 4.5
Oct 8 18 620 B33 3.0 381 3.64 18,38 6.4 3.8 38.57 31,29 4@
Dec 4 18 624 8.133 383 386 3.8 18,2 35 7.3 39.69 3381 428
SIIE 11
dun 4 1 624 0133 3.3 2.2 3.6 11.88 5 3.3 38.21 32.533 4.37
Jul 4 It 624 0,133 3.8 28 .73 115 L7 13,2 39.47 32,26 437
fug 6 11 624 0.133 39.8 27,9 375 (1.18 .5 1.1 4@ 31,38 424
Oct 4 i1 624 @133 9.5 27.¢ 3.8 1.2 1.4 B8 40.86 30.59 4.3
Nov 4 1 624 0.133 383 28.2 3.5 1.8 3.3 1B.5 39.61 351 4.4
Dec 2 11 624 0,133 41 28 3.7 1618 &3 113 41042 31,57 424
SIIE 12
Jun 3 12 690 R.1333 39.7 28.5 363 120 3.8 18.8 41.27 31.95 4.3
dul 9 12 6% 8.1333 37 8.1 3.4 12,28 4.9 11.8 38.91 31.86 4.
fug 8 12 6%  0.1333 3.9 28.5 3.55 t2.1 53 9.6 38.97 31.53 4.5
QOct 8 12 6%  8.1333 36.3 28.7 345 12,81 B.5 9.3 39.47 3l.b4
Nov 18 12 698  0.1333 39.6 28.5 3.7 12.89 0.4 9.6 39.76 3.3 4,
Dec 3 2 6% 81333 38.3 26.3  3.63 12,2 5.5 9.5 40.53 3127 A4
SIIE 13
Jun ] 13 768 0.1329 3.5 8.1 3.7 13,88 5 18 3947 32,33 433
Jul 3 13 748 B.1329 38 29 .17 131 5.3 9.3 4813 3197 439
Aug 7 13 768 8.1329 371.4 9 3.63 131 5.6 181 39.67 32.26 4.28
Oct 7 13 768  0.1329 38 291 3.6 13.84 A1 8.8 39.62 31.9t 413
Nov 18 13 768  0.1329 ¥9.t 28.7 379 13.23 2 18 9.9 3.89 A3
SIIE 14
Jun 3 4 828 0.1329 39 8.4 377 146 45 9.3 48.84 3130 35
Aug 9 14 826 0.1329 3.2 9.5 3.5 14.84 10 8.9 49.22 32.38 4.27
Oct 3 14 828 0.1329 39.7 9.4 4,83 (41 | 3.9 39.31 L 422
Dec 3 4 828  8.1329 48 29 3.7 W3 33 8.5 41,37 31.49  4.18
SITE 1%
Jun 2 15 988  @.1333 3I7.5 29.4 3.5 153 7.5 6.3 48,54 31.36 4.2
dul 2 15 988 8.1333 39 29.2  3.65 15.4 8 7.5 42,39 31,57  4.29
fug 2 15 908  8.1333 38.5 29 39 185 2 8 39.29 3,52 4.33
Oct 4 15 988 81333 393 29.5 375 1573 24 6 40.27 31.38  4.89
SIIE 16
Jul ? 16 9@  8.1333 38 29.1 375 165 6.8 8 40.77 31.63 4.7
Aug 2 16 968 8.1333 37 9.4 3.7 163 7 7 39.78 31,6

Oct 2 16 960  8.1333 3.5 29.7 3.8 1615 § 6.8 39.47 31.87 429

=== s=== = z=zz=== (22t b i 2ttt 2 A SRS 32 R s s N




Appendix 1

SFRING CITY 1988

CONTINUOUS BLEACH/COMPACT : QUALITY (373 26Ne

Size No Stlen Relax Relax Relax
N in  Ndis in CPl WP1 Weight Width %S IS  CPI  WPI Weight

SITE 16
Oct 3 16 98  0.1344 38 9.5 3.83 16.26 2 7.3 38.78 31.82 4.22
SIIE 18
Jun 3 18 1184  @.1341 38 8.t 3.8 168,33 4 5 39.58 31.68 417
fug 12 18 1e4  8.1341 37.3 383 373 1B.24 5.9 5.2 39.64 31.96 4.8
Sep ] 18 (ie¢  @.1341 38.4 3J0.1  3.98 18.34 4.4 3.4 40.17 3116 431
Oct l 16 11e4d  0.1341 368.64 38.3  3.99 18.19 4 2.1 48.21 30.95 4,25
Nov 5 18 1104 9.1341 38.6 30.7 3.82 17.96 4.9 2.8 40.59 31.58 A.13
SIIE 20
Jun 18 20 124 134 374 302 379 .28 7 3.3 48.22 31.89 4.3
Jul 6 28 1224 8134 38.2 29.8 383 .52 3.9 5.6 39.75 31.57 422
fug 13 28 1224 8134 3B.5 301 3.9 20.36 5.7 5.8 4@.83 31.95 4.4
Sep ! 2 1224 8134 9.0 29.9 481 0.5 5.0 4B 4.2 314 4
Nov 7 22 1224 0134 38.6 381 3.84 208.34 S.1 44 40.67 3149 4.23
Dec ] 28 1224 9.134 387 302 3.83 28.27 & 6.2 41,17 32.2 434
SI17E 22
Jun 31 22 128 81335 383 29.2  3.Bf 22,18 6.9 8 41.14 31.74 4.45
Jul [ 22 129  B.133% 3.7 9.3 377 2245 64 7.7 39.21 3174 A3
fug 18 22 129% 01335 37.8 293 3.1 22.M1 7.3 6.6 4R.7B 31.37 4.8
Sep 14 22 129  8.1335 39.3 9.2 3.9 22,22 4 3.8 48.94 38.35 4.29
Nav 5 2 129  0.1335 41.8 28,9 3,92 22,42 8.5 8.7 42.01 31.69 4.32
SIIE 24
Jun 18 24 1428 0.1338 38.1 29.3  3.69 24,38 ¢ 6.8 39.69 .44 4,17
Jul 2 24 1428 0.1338 36 29.8 3.5 2 8 8.5 39.13 32.57 4.1
fug i1 24 1428 8.1338 38.7 29.3  3.76 24.37 3.3 6.8 40,02 3.4 4,17
Sep 12 24 1428 0.1338 37.9 9.4 388 2432 3.9 S 39.44 38.95 4.25
Nov 2 24 1428 0,133 39 9.8 4,85 24 .5 6 41.27 3.7 456
Dec 2 24 1428 8.1338 4 9.6 3.8% 24.15 3.5 7.3 42,49 3193 A3

s=zs



Appendix 1

SPRING CITY 1988

CONTINUOUS BLEACH/COMFACT : QUALITY 2843 28Ne

Size No Stlen Relax Relax Relax
N in  Ndls in cPI WPl MWeight Width XLS WS  CPI WP Weight

SIIE 16

Jun 2 {6 968 08.1219 42.5 38 3.9 1 8.3 9 42,63 32.97 43

Jul 2 16 968 8.1219 4 29 3.7 16,55 63 8 43.76 31.52 429

fiug 4 16 90  0.1219 42.3 38.2 3.85 5.9 4.6 6.9 45,29 32.M 443
SIZE 17

Oct t 17 1104  8.1241 43 IS 4 7.5 4 3.5 79 33,33 44
SIZE 18

Jun 4 18 1152 01224 &3 3i.4 4,83 16.33 3.4 7.4 4451 33.91 451

Jul 6 18 1152 0.1224 4.8 3.7 3.72 18.18 % 3.6 43.4 33.58 419

fug 9 18 1182 0.1224 43.2 31,2 3.87 18.48 2.3 7.1 4422 3358 426

Sep ? 18 1152 8.1224 44 3.3 4,85 184 2.3 7 45.84 33.84 4.48
SITE 20

Jun 7 28 129  8.1235 41.9 3.8 3.83 28.39 5.8 6.5 44.48 3401 435

fug 19 28 1296 0.1235 411 32,3 3.82 20.87 5.5 6.4 43.49 3451 432

Sep { 28 1296 0.1235 4 3.9 3.9 .3 1.5 4.5 4467 334 410G

Nov 2 0 1296 B8.1235 43 2.4 39 0 3 4 4,33 B8 A9
SIZE 21

Nov 2 21 1388 0.1239 &3 325 47 U281 45 43.43 3483 4 M
SIiE 22

Jul 3 22 1428 0.1239 4R.2 32,1 3.B2 22.24 6.6 S 43.84 33.79 4%

fug 13 22 1428 0.1239 4.8 32.2 3.78 22.19 5 7 44 34.62 4,28

Sep 19 22 1428 @.1239 41.5 32 3.88 22.32 5.2 4.7 43.78 33.58 4.29

Oct 4 22 1428 @8.1239 44 32.2 3.8 22,16 1.3 & 44,23 34,26 483




Appendix 1

SPRING CITY 1988

CONTINUDUS BLEACH/LAL : QUALITY 2333 (13-19*) 2@Ne

Size  No Stlen Relax Relax Relax
N in  Ndls in CPI WPl Weight Width LS IS CPI WPl Weight

SI2E 13
Sep 5 13 768 8.1316 374 2901 A6 13.85 &3 7 39.91 31.29 5.28
Nov 2 13 760 0.1316 42.5 29.7 5.6 12.8 -l 4.5 42.88 31.1 5.8t
Dec 2 13 760 B.1316 48.5 28.9 5.2 13.15 4 5 42.19 30.42 5.7
SIZE ™
Jun 1 14 828 0.1329 35 29 45 143 12 7.5 39.77 31.35 5.53
Nov 1 4 828 8.1329 38 3 4.65 13.8 14 5 44,19 31.58  5.49
Pec 2 14 828  8.1329 36.5 29.3  4.45 14.15 1@ 8.5 40.56 32.82 5.4
SIIE 15
Jun t 15 9990 8.1322 3 30 48 15 8.5 5.5 39.34 31.75 5.5%
Sep 4 15 988  @.1322 38.8 29.8 5.82 15.88 5.5 4.7 41.86 31.27 5.57
Nov 2 15 988  @.1322 3.5 38 4,7 15 19 4 41,67 31.25 5.4
SIZE 14
Jun 1 16 9@  0.1323 36 30 45 16 13 4 41,38 31.25 5.39
Sep 7 16 968 @.1323 3.7 29.9 479 16,83 9.3 4.3 40.46 3124 5.52
Oct 5 o 968  0.1323 368 29.8 4.7 6.1 103 4 41,03 31.84  5.46
Nov 2 16 960 B.1323 39,5 29.4 475 163 &5 S 42,25 30.95 5.3%
Dec 2 16 968  8.1323 38 38 47 1 7 4.5 49,86 31.41 5.29
SI2E 17
Sep 8 171828 @.1324 3.6 29.8  5.81 17.89 9.4 4.3 4.5 31.14 5.78
Nav 4 17 1820 @.1324 38.3 29.5 488 17.28 7.5 4.3 41.41 30.83 5.51
Dec 3 17 1028 9.1324 39 38 4,93 17 68 5 41.85 31.58 S5.57
SIZE 18
Sep 3 18 1104  @.1331 39.3 3®.5 5.2 8.1 55 2.3 41.59 31.22 5.63
Nov 2 18 1104 @9.133t 38 30 4.9 18.4 13 1 43,68 38.3  5.49
Dec { 18 1194 9,133t 38 38.2 4.8 8.3 & 2 48,43 30.82 5.2t
SIIE 19
fug 7 19 1152  8.1328 3.9 38 4.8 19,2 7.3 4.7 39.81 31.48 5.43
Sep 4 19 1152 8.1328 38.5 38.4 4.9 (8.9 7 2.7 4.4 3124 542
Oct 7 19 1152 © 0.1328 38 30 4.66 19.22 9 1 41.76 303 5.7
Dec 6 19 1152 @€.1320 38.7 30.2 4.8 19.1 8.4 35 42.25 31.3  5.43




Appendix 1

SPRING CITY 1988

CONTINUDUS BLEACH/LAL & QUALITY 2333 (20-26"i 28Ne

Size  No StlLen Relax Relax Relax
N in  Ndls in CP1  WPI deight Width LS  INS  CPI WPl Weight

SITE 28
Oct 2 280 1224 0.1337 40 0.6 4,95 4 S 41,67 32.21 5,43
Dec 3 20 12246 8.1332 9.6 304 5.06 28.12 7.7 1.7 42.9 3893 S.58
SITE 21
Sep 4 A 129 81327 17 387 472 2012 B4 4.9 4048 32.28 5.43
Oct 19 21 12% #1327 481 387 &6 2.1 7 7.1 43.12 33.85 4.5t
Nov 7 20129 81327 39.1 386 A6l 20006 103 7.8 43.59 33.19  5.97
Dec b] A 129 81327 4.2 389 49 2.9 6.2 7 42.86 33.23 5.62
SIIE 22
Aug 2 2 1296 8.129¢ 39.5 29.8 498 20.75 7 3 42,47 31.37 5.64
Oct 22 22 129  0.1296 4.6 29.5 49 22 6.3 09 43,33 31.22 5.§3
_ Nov 2 22 129  8.129 38 9.7 A& U8 12 6.5 4&3.18 31.76 5.9
Dec 17 22 129 8.129 48.4 29.2  A.B3 22.17 6.6 6.7 43.25 3.3 5.54
SITE 23
Nav 4 23 1388 0.1326 39 29.9 4,73 3.8 ¢4 4.5 40.63 3131 S.1s
Dec 4 23 1388 8.1326 39 29.8 482 23.12 6.8 4.8 41.85 3.3 5.43
SIZE 24
Oct 7 24 1428 8.1317 397 29.7  A.BY 24,82 4 5 .23 31.26  5.48
Nov 4 24 1428 8.1317 39.8 29.8  4.98 6.8 4 42.7 .84 5.5
Dec 2 241428 0.1317 W 9.6 455 2415 11 8 40.45 32.17 5,56
SIIE 26
Sep 6 26 1512 @131 ALS 28,9 4.98 26,18 2.3 6.3 42.48 30.84 5.M4
Nov 2 26 1512 8131 41,5 28.8  4.95 26,25 4.5 5.5 43.46 30.48 5.48

Dec 2 26 1512 8131 485 29.2 495 5.9 4 13 43.89 31.86 5.6




SPRING CITY

CONTINUOUS BLEACH/L&L

N
SIIES 13-18
Jul 2
Jul 2
dul 2
Jul 2
flug 2
Aug 2
SIIE 2
Jun 3
Jul 3
fuq 7
Sep 3
Nov 4
Dec 3
SIIE 22
Jun é
Jul b
fug 24
Sep {3
Oct 6
Nov 3
Dec 1
SIZE 23
dun 6
Jul 13
fug 11
Sep 12
Oct 8
Nov 17
Dec 4
SIIE 24
Jun 3
Aug 24
Sep 7
Oct i
Nov 4
Dec 2

22

2
22
22
2

"
s

23
23
2
23
23
23
23

24
24
24
24
24
24

1988

QUALITY 3122

Appendix 1

20Ne

StLen Relax Relax Relax

in CPI WPl Weight Width XLS  XWS  CPI WPl Weight
8.1303 42 29,2 5.85 13 1.9 6 42,64 31.86 5.45
.1316 8.5 9 4.6 14,3 10 7 42.78 31.18 5.5
8.13 7 38 4,75 15 8 7.8 48,22 32.54 5.4
8.1382 37 38 4,45 16 8.8 6.3 40.37 32.82 5.4
0.1294 48 39 49 17 43 4.8 418 31.51 5.38
9.1384 48 Jo.7  5.15 18 65 3 42.78 31.65 5.48
0.1266 W 29.1 .23 U 1.3 6.3 44,58 31.86 5.4
8.1266 4@ 29.2 4.8 20.93 9.2 7.3 44,85 3.5 5.7
8.1266 43.3 9.1 5.84 2t 3 7 44,87 31,29 §.42
0.1266 41.3 29.2 4.9 28.93 4.7 6.3 43.34 31.16 5.49
0.1266 48 9.3 A9 20.88 6.8 5.8 42.92 3.1 3. 44
0.1266 41,6 29,2 5.82 728.96 5.6 6.9 44,87 31.36 5.1
0.1273 39.7 9.6 4.8 21.9 14.8 7.9 44,51 3 3.82
0.1273 48,7 29.6 5.86 21.87 6.5 5.3 43.53 31.26 5.7
8.1273 41,7 9.8 5.16 21.71 4.2 5.9 43,53 31.67 5.75
0.1273 46.2 9.7 495 21.79 § 6.4 42,32 31.73 8.57
0.1273 39.8 29.6 4.85 21.88 7.3 6.3 42,93 31.59 5.58
8.1273 48.3 9.5 477 21.93 & 6.7 42,87 31.62 5.4
2.1273 42 29.6 4,99 21,89 5 4.3 44,21 38.93 5.49
0.1297 42 29.9  5.83 23.1 4.3 4.5 43.89 31.31 5.5
8.1297 4.4 29.9 5,88 2311 A7 4,5 42,39 31.31 5.58
8.1297 48.6 30.t 4,99 22.96 5.1 4,1 42,78 31.39 5.48
8.1297 39.9 38 .83 23.83 7.8 4.2 43.28 31.32 5.49
8.1297 39.4 3.1 4.91 2295 5.6 b 41,74 32.82 5.53
9.1297 39.9 29.9 4,91 23.86 4.9 5.2 41.96 31.54 5.45
8.1297 37.5 38 465 23 4.7 9.4 39.35 3311 5.39
0.1296 4@ 295 497 .17 5.2 4.7 42,19 30.95 5.5
8.129 39.4 29.8 4.92 23.93 7.1 5 42.41 31.37 5.97
0.1296 38.9 29.7 4.74 24,84 8.5 5.5 42.51 31.43 5.48
8.129 39 38 49 238 8.5 5 42,62 31.58 .64
0.1296 41.3 38 S 23.83 5.4 5.5 43,66 31.75 5.59
8.1296 4@ 8.3 435 23.95 9.3 5.8 44,1 32.17  5.@9




SPRING CITY 1988

CONTINUOUS BLEACH/LA&L

QUALTTY 3135 28Ne

Appendix 1

Size . No StLen Relax Relax Relax
N in Ndls in CPI WPI MWeight Width LS  INS  CPI WPI Weight
SITE 21
Oct 3 21 1224 0.1307 4l 9.4 5.14 28.82 7.4 6.4 44,28 31.41 5.93
Dec 6 201224 8.1387 43.2 29.1  5.25 21.84 3.6 7.3 4481 31.39 S.87
SIIE 22
Oct 12 22 129 84273 411 29.4  S.11 22,81 6.8 5.9 44.1 31.24  5.83
Nov ) 22 129%  0.1273 418 29.6 4.98 21.9 5.4 6.3 4419 31.59 S.42
Dec 17 22 1296 0.1273 42.1 297 5.5 21.85 4.9 6.3 44,27 3.7  5.78
SITE 23 .
Oct 11 23 1388 0.1297 39.64 30 S.21 23.81 7.4 2.8 42.76 30.86 5.79
Nov S 23 1388 8.1297 39 38.4 5.0 22,68 9.4 3.4 43.85 31.47 5.83
Dec yi ] 23 1388 @.1297 4.3 3@ 5.13 23.83 4.3 A6 43.81 3145 STA
SIIE 24
Nov 7 24 1428 @.129¢ 48.3 29.9 5.t 23.87 4.8 5 43.24 31.47 5.77
Dec 7 24 1428 @.1296 42 29.9  §5.13 23.87 5.3 % 44,35 31.81 5.74
SPRING CITY 1988
CONTINUOUS BLEACH/L&L MINOR QUALITIES
Size No  Stlen Relax Relax Relax
N in  Ndis in (Pl WPl Weight Width S WS CPI WPl Weight
QUALITY 2553 : 18Ne
Oct 2 22 129  B.1358 40 293 5,95 22.15 A.S 1.5 41.88 29.75 5.9
Sep 3 23 129  8.1358 39 28,2 .8 23 4 b 40.63 38 6.82
Oct 3 24 1380 @.1355 49 2.8 3.3 M4 6 4,2 42,55 30.86 5.89
Sep 2 25 1428 0.13%9 39 28.6  5.65 28 3 2.5 41,85 29.33 6.1
QUALITY 2533 : 28Ne
fug 2 28 1632  8.1299 48 29.1 5.85 28 4,5 7.5 41,88 3.4 572
QUALITY 3843 : 28MNe .
Jun 1 18 1152  0.1224 38 329 3.4 175 15 8 44,71 35.76 4,35
QUALITY 3883 : 28Ne
Sep 1 21 129 8.1242 38 B9 s 2 9 8.5 41,76 34,53 4.3

Note Quality 3883 1s Bleach/Calender



Appendix 1

‘ON 2| dWDS TON B LONDS
[ 21 o1 8 9 v 2z t el el 8 9 ¥ 4
r 4 s¢ r 1 st
- g ; - P
9¢ e iz 61 .ol W81 .21 .Sl ot
: ge2e » < g222 >
- {1 F < £e22 y gzzz > 4 ¢
.£2 2T Rt W61 w2l W1 Wit u§Y
g . e, . 1 s8¢ = ¥ 4 st
x =] o ;
L a + ° 4 67 o 34
-]
* v XY o- < * Q ot
. v ° of S
L x B b v ox {1
.......... e et s et et ™ v +
8 1 2¢ OTTITTTT e e e e ¢
££22 (onY 403 ££22 (0nY Jo3
- %§ 3 uDaW 3DOTPUL FAUIT 1 ¢ I %6 ¥ uvad 33DIIpul ST 1
140 142
Q3HIYING - ££22-£222 SITLITYND : HONI/SITHH GIXUIIY Q3HIY3NE - ££22-£22Z SITLITHNG ¢ HONI-SISIN0I 03NN
‘ON 2|dNDS “oN 2|dupg
21 o1 8 2 ¥ 2 b1 21 et 8 9 ¥ 2
- < eeez Y < gzzz > 1 & - I T ¢ W61 W211.81 28 .1 1 SE
L .£2 W22 W12 u61  wlF W81 W21 W8T 4 gz o ST 4 e
RN 22 L 9 e
o *
4 sz 8t
X + o
{ sz L v v ° { st
ST T e s e e, s g e o
1 1 1= - < gg2ze 1< geez > ] W
L { e L { 2
££22 tong oy ££2Z 10DY vO3
4 %G ¥ UDR 2IVOIPUL FAULT L £f - %G ¥ U0AY FJDVIIPUT sFAULY 1 £r
1dn * * * 149

G3HIYING - £E£22-£2ET SITLITWND : Q3¥3ININAQ SY HONI/SITUM Q3HIYINA - ££32-£222 SITLITUNG © QIWINITIA S¥ HINI-SISAINOD



Appendix 1

cop Fidunc

vl 1 o 5 2 ¢ z
r A
_ cees £277
P i T iz A1 1 LBT Lol st ]
o]
F a 4
x
b s 4
= SRR L T e T
* v
b 4
° o o
- B c
v
r e
- IF M0EY £TI7 23T21pUT sautt h
QIHIMING - ETZ 2727 SIILITHNN ¢ JONUNIAHS HLQIM
TON 2jdWpg
1 1 al 8 Q + Z
} i te7z s ogzzE s
.22 .27 PR SV ST B S RS
L J
o
..... * R R
o ]
v
. v vl R % o
- X E
o
+
Z3 uvel £ETT 23bOTPUL s2ulq

Q3HIKING - £277-£237 331L1WN0 @ 39WIHISHS HI9NII

"
x
&

B

$1

TOH 2 |ouDs

i 21 a1 8 9 14 <
- d yoy
r < £5ze > ¢ gz > ] 9°*
- W£2 2T .z W61 W21 W8T W21 .£1 7 8°r
[ = P . ] m
L o p .
x x o 2s
- ¥y - o 3 v
»*
P PR S e e L .f 9°'s
r 1 8¢
o o
{1
[-]
L ° o 1 ..
££22 (onp Joy e
o %S % ubay ajoorpul sautly 4
IuSTan
Q3HIYITE - ££22-£222 SITLIIWNAD : LHOTIN Q3IXYIIY
‘oN 2|dubg
21 81 8 9 v z
< ge2z > < g2z >
o - '-'
.£2 W22 W12 W61 W21 W81 W21 .61
. . oot SOl 9y
8y
el 1 S
I { zs
I { v
° o (]
- 4 9o
- ° 1 s
o 4 9
i ]l ..
££22 1009 4oy e
L %$ T uUDay 230d1put sauty e
IySTaN

Q3HIYINE - ££22-£222 SIILIWND ¢

BELENPRELIR-TRNT L[]



Appendix 1

TON @ dupe
ar SE ag &¢ 8 sl

ait

w

b wie «9

BY]
N

A o8l

0 g + 4+ ©
I 1 d..dnv.ﬂ‘..ﬂlﬁ' e oY
+° %o
S E
r %6T UPB 23DOIpul saul h

QIHIMING -« 1Z-217 £68F ALIWAG | HINI-SIIHM QIXv3Iy

‘CN 2jdWDg

ot SE oz 8 0c S1 ol $

T R |
ol2 Az w6l «81 wdl w91
L o o J
Vguv_yv 9% gBan
Pod T vy xere XL X

4.+ °
++yt +00% oo
L J
L J
ﬁ 4EF WUAY 24DIIPAT SAulY 1

QIHININE - L1231 Z62F AL1AHNO ¢ J34INITIG SH 23HM

N

.~
i

”
N\

B
Nt

~

~

(23

£f

Idn

w
Y

w0
o

r
o~

2
n

>
&

idnm

N4 | UkDs

L6F UD2Y PRDOIPUT sIUTT

a SE [ 8¢ 0c Sl 81 5
b 4
+ 4
L e 07 w6l .81 A 431 ]
g
S
L
L
r “GE UTap ajToIp
DELRUERF] ¢ ER3E ALITWNO ¢ HINT-S3S3N03 9IXW134
TON 2|uwDg
ar SE ez 52 [-14 s -] S
X At w0z w6 «81 w21 w91
oo T g o)
o
L X Vv X + ©
+ 4
o
P ¥
xxx g g% o 1
Vg o © °
v 4
- % g
Q 4

Q3HI¥3INE -

CalT-210 E68F ALIIMNO 1 9323017137 5% SISEN0D

(33

1dd

St

9¢

LE

8¢

6L

.14

142



Appendix 1

TON 2{dunc

ﬁw 5 11 8z [:13 S a1 s
W Ie w07 w6l «81 wdt «91 4

o
+ + j
L o

+
+ + o ©
v S .. ]
v % e
v <<<< XX x o
* D
x o ’
o =]

2F UDAH 23DITPUT saulq

Q3IHINITE - . 12-91> £68F LLITENO : IOWANISHS HLQIM

‘ON 2(dWDg
ar SE of £ (.14 Si el $
— ' ' g
wlc 0z N3¢ 81 wll 91

2T ubay 23001put sauln

d3HIPINE - (L1Z-91> E68F ALIIWAN 1 IDHANIAHS HIONI

et

SH

~

w

51 a1 5

@
kv
EN
»
.
0
"

F 4GF UPAY 2302IpUT SauUtn 4

Q3HIYINE - (. 12-91) Z€&F CLIIMNA 1 HONI. LHOI3M Q3xe134

‘oN 2(dwps

ar SZ (<4 s¢ ac Sl 81 1
v — v v — -
w12 «8< P34 81 2l 91
v
°
<<x X, o0 g + o 1
v %% x a ++ [+
vy x +++
- »* O p o 4
* v o o
o
- ...B R E
+ 1
r )
H 1
+ 4GF UDAY BFDILPUL SEuI 4

JuFtan

Q3HIHING - 1, 12-91" C68F ALITMNG  43FINITIT S LHOI3N

Iystan



Appendix 1

TN B dNDs
ar SE ag 5¢ ¢ sl 91 S
b 4
? 27 27 a7 wsé s WE£2 ]
T «
-
r 46T uDay 23Pdipul saut] 1
A3HIPINE - . BZ-TT ZEBE LLITENG D HOMI-SIIHM Q3Xb34
“ON 2|dWDg
ot SE ag §Z (-1 b 3) (21 s
«82 wlZ 92 f3-rd b €S Pr-24
- 4
%4% UD2BW 23TIIpUl FaULY

Q3HIYIT8 - (.8T-TT £68F

LL1MNA 1 A3Y3n1T3T SH O HIHI-S3TWM

oh @ |dure

P
o

kY]
>
By
-

ol 5

2
I}

N
w
At
.

2

kY

Ay

™
m

ve . %GF uUD2Y 230OTpUL

Fauty

~
Y1
Y

14M

QIHINITB ~ .87-27: E6S8F ALITWNG ¢ HINI-S354N02 (3547138

TOM 2| duDe

ar SZ (3 5e [ 51 o1 5
r »3Z Wil B-r M-13 otz WE2 FEC
2z
x
: v
- R - g ]
57 N v . o
i VX = +++ °%5-]
[ v v o
° 0
1z <]
.. . ,.d. o
L ¢ *
Q -
£e L ]
%GF uDB)] 23021pul sau1ln
1amt + .

Q3HIU3TE - L.8Z-3Z° €88 ALITMNY

§A3d3NIT3) SH HIN-S3SAN0D

e

w0
~

B

ot

~
-

143

w
™

113

ar

143



LTI N R TEA L TON @ ture

Appendix 1

a2t 52 L ST ac S1 Ui 2 ar aE e 5¢ e 51 al 3
1 4] i 1 ate
3 s -2 .57 23 7 2T L
1 t
4 : W B2 Wi az 57 i WEF L
- 1 2°¢
- *
r £t
.80
[+
00 o 4 < r - L
. Q.
- 8’
¢ Yo 1 @
+
L + h 5
h 61
23 4DaY 23vdIpul FAuln I GG3 DI 23TOIpuT Fauty b
SHE uEtay
DELRLERERS RT-2T LEBF ALINWMNO 1 IOMUHTIAHS HLIQIM QIHIING - (,B2-T7 TEEP ALIHNQ ¢ LHOIIM 23<HI3§
*OH 2(dWDS TON 2| dwDs
er 5¢ ag 134 k3 Si 1] S ar SE z 52 8c sl el o
-1 wd? - usZ ¥ w23 «ZZ g a i ot
+ Lo .
t
4 v + 4 z
. . PR o N.W
¢
v V ¢ L.
= L4
v 3 1 *
- v 2 '
* I
R + ] e
= v .
v X o 4 s
4 a1
* 23 uDay 230131pul sauln i %GF uDAY 2302IPut 52Ul )
5 aetan

QIHINIANG - ¢ BT-ZZ) £68F AL1THND I JDYNNIANS HIOMI Q3HMING - L BZ-T2> ZERF ALITHNG 1 J343InITI0 S LHOIIM



Appendix 1

ON 2|dubg
[:13 [+ [ S 81 S
N ¥ ——— 5
«91 «6T wtl wE7 w2l Wil «01

%GF UDAK 23D31pul SAuT

G3HOY378 - ££21 ALITYNG : HINI/SITYM QIXYIIY

ON 2|0wDg§
of f14 .1 (11 (1] £
N — v v v
«91 51 121 wE¥ w21 11 -1

G3HIY3INE - £221 ALITUND : Q3AINITIQ SY HINI/SI WM

iz

£g

1dM

se

124

62

1€

£€

1dn

ON @[ UdWDG
. 13 s2 az 1 81 s
- «91 wS1 ot 21 «2h FR g ~81 4

GIRIYITE - £221 ALITUNG @ HOINI-SISINOD QIXYIIY

ON 2|dubds
(13 s [-14 St el S
- «91 Sl 34 wE1 T4 it 81 4

%GF uDay 23V2TPUT SAUL

43HIYITB - ££21 ALITUNG © d3I¥YINIT3Q SY HINI-$ISAN0D

<L

123

9t

8€

14

L44

142

143

g

9

8L

or

2y

144

10



Appendix 1

"oN 2 |dupg

. 5L ag 57 a8c sl 9l S
b 4
.31 .51 Wt WE) wcl 81 .81
b o 4
| v
* » 1
QY-
*
- O * O
P v o
o
o -
++
F3 oupay 23001pUT saulT
JIHIHIANG - TLTT LLIIHNE 1 3TWANIEHS HIQINM
‘op 2|dung
1y ac 5 24 St -1 s
r «21 .S1 wtl “E1 wZl w11 «91 A
v
- o E
L * 4
v ]
- g% 1
I x a +
# x*X"o o ° l
s e e e e PRI . 0.0
0% °
*
I * o o]
- v h
FF uDdy 2301TpUl Faul
JIHIHING - LLTT LLETHND L 3DUNNTAHE HIONID

el

"~

w0

ON 2(dwD3
et s2 8c [ [-]] s

W21 A A3 ey ] &%

- 1 9°r
o %§¥ uUD2Y 23DOIPUl sAuTy { &'
= * * * BTN
G3HIY3NE ~ 2221 ALITWNG : LHDI3M Q3x613A
oN 2|dudg
. of S2 ez 1 (13 S

[ o1 st e 3 21 .11 .01 ] 2°F
»'L

9°t

8°'t

L v 1 ’
- 1 2°¢
9 1 ¢°¢
S 1 9°¢

%8¥% UDay 23D2Iput SN

- 1 8¢
* * IuSTaN

d3IHIYINE - £221 ALITUNGD : G3N3ININIQ SH LHII3M



Appendix 1

‘ON 2|dWDS
st

s

482 .81 «97 4

%§ ¥ UDBY 23DOTPUl saulT 4

43HIB3TE - E2E7 ALITWNO ¢ HOKI/SITUH 43XUT3¥

*ON 2| duDs
ez St ol S
L wbe «22¢ «82 «81 W97 J

%S ¥ UDAN MDO1puUl sautly

J3HIY3T8 - £2£1 ALITGNG

Q3¥3INIAQ S¥ HONI-S3I oM

92

L2

82

2L

££

re

1dM

43

gL

143

1dm

ON 2(dwdg
az Sl ey S
S 4
" 1
“te w22 .8z «81 «91
+ p
- < °A
x
v v o +
+ 4
v o__++
L x X @ o ¥ 4
v X o o
p
%S T UDdY 23VOIPUT sAUTT 4
Q3HIYING - £LET ALITWND : HONI-/S3IS¥N0D Q3IXYIIY
"ON 2 (dWdS§
o2 st -1 g
N X 22 «82 «81 =91

o +
x
- v v . o . + 0 4
v Vv ot v F¥
x o 1
> < ]
L x i
- %5 ¥ 23021pul SAUTT 4

J3IHIP3ITE ~ T2E1 ALITUNO © Q343n173d SW HIHI-S3SUN0D

St

9%

135

8¢

13

:14

¥

£y

142

13

9¢

LE

8¢

6t

or

1+

£y

142



Appendix 1

Top 2jduvg
TOH 21dubg lvll«l!(..lm.wi S 1] Qa« ]
a7 Az Sl al 5
- i1 #¢
T W27 .8z 31 .91 !
+ 1 g - 1 9o«
+ p ; . -
+ ’ i 24 w2e w0Z «81 91
. . 4 1 &
x ) i . 2
o
v + s E ¥
v x ° | vv? I
v v 4 K ] o o o B4
o v RN
4 3
3 L 1 ¢y
v
x p & . e e e .
1 & 8 %G ¥ UDaL 23DIIPUT SBGTT 1 @'t
2% UDAY 230DIPuT FEUIT C 1t "
IYGTan
sH Q3HIY3TZ - €281 ALITWNG © LHOI3N 43Xy
QIRIHING - £261 ALITHNA : IOHINIAHS HIQIM
‘ol 2|dWbg ‘ON ¥ (duDg
[+3 Z 21 -1 5 |14 St el S
wt wlZ «8¢ 81 .91 . s b wee Y4 «81 «31 ] +°F
x v
9°t
o 4 z
. o 8°f
v o+ o+ 1
v X +
- + ¥
+ 4 2
‘o o 1 2%
- By
v : L 1 vy
%G ¥ uDay 23011pul sauty
< a1 L 1 9%
ZF uUAY 2I0IIPUT sA4U1Y
N N s s * s an

d3HIMING - £2E1 ALITEND @ ITEUNIAHS HLONIT G3HIYIE - £2£1 ALITUND : QINIANITIQ SY LWOIIN



Appendix 1

"ON ¥|dwbs

81 El vi__ 21 et 8 ) v z
-
I 22 .z .82 N ) B T
L. FRUSOURT -
°
s o 4
* - X oo +
L o o
* v x T
» x
r %8 ¥ uUDay 23DIIput sauiq E
Q3HIY3I8 - £982 ALITYNO : HONI-/SITYH LERLRE
‘ON ?|duDg
ma 91 ¥l kA 114 8 9 ¥ Z
b Y44 «1Z 82 «81 «l1 «91 4

0 B oy

] +
L »* x x 4

* w v X x
e e e e dieieieicaaena raes e D Y B
- -
- %S ¥ UDIK }DOIPUL SAULT h
G3HIYING - £982 ALITWAD : QI¥INIT3Q SY

HONI/S3 9N

23
£f
+€
SE

9t

TdM

82

62

13

43

£E

143

SE

9t

Idn

‘ON 3 |uUuwDg

81 91 w1 &l a1 8 9 v 3
22 W12 ez .81 W21 W98
o
L * .
v X
* o o
¥ X x B o
L +
a °
r %G ~s+ UDBY 33DIIPUT SIUIT]

Q3HIP3INE - £¢8C ALITWND ¢ HINI-SISANOT QIXUIIY

‘ON 2|dueg

81__ 91 ¥i_zi el 8 3 52 z
L .22 Wiz .02 .81 w2t .91
S e ST ISR s
o
- » x °
»*
5 x
4 °
H v x o o +
- x o
%G -+ UD@Y IFDOIIPUT FIULT)

J3HI¥3TE ~ £#82 ALITYNG : QI¥3INITIIQ 3M HINI-SISANO2

[33

L

£f

tt

154

143

1 44

St

9t

it

142



Appendix 1

‘OoH @(durs

. 8z sl 8l 5
t W27 .12 .02 81 ¢l W91 A ’
|
o 1 T
»* %
+
k x ° i @
e — -
* 0% o
F o 4 B
o
L 4
- B! FaS
r 1 ti
Z% uDay @302IPpUl saul

A3IHIMITE - EFRZ ALLTHND 1 IDBARIAHS HIQIN

fON @ |dHDg

8z 51 at s
W22 uE .82 W8T W21 .91
L o 1 a
v
x -
. . R o 1 ¢
x

[+]

Foo - t. = 4
x
PO DU PROPO x . a
+ 1 2
H {1 o
23 ubay a3paip s2ut

* “ <Y

Q3IHIHING - £rE7 ALITHNO I IOBAHIAHT HIDHIY

0N Brduog

Q3HIMING - £¢8T ALITUND : 43¥INI13T 5M LHOI 3N

81 3l m« 81 8 2 ¥ <
+ 1 9°¢
r 4 .
wel 17 «@7 ~81 wll «31 8t
b 4 +
<
- x o 4
o
» % o o
3 X
3 91 &'t
v * o
- ’ < Qs
%G ¥ uDAY I3DITIPUT sautrq
N N N N N N A
QIHIM3NE - €98 ALITWND ! LHOI3IN §3IXUI3N
fON m_ﬂr:-m
81 9% el o1 8 ¥ <
nid wiZ i 14 81 wil «91
- 9°t
. 8°t
8 14
o v ¢
- vy
o 9t
%§ ¥ uDay 23vI1pul FaulY
* * * IusTaN



Appendix 1

fo} a{duvg

5¢ 34 Sl gl M
o 4
- 4
w8kl «81 wil 1 Sl Al £
| ,o ..... ,l,, ..... o |
A — .dl.:édhl*lih\ikk**%l‘ﬂib.@x
L v o4 + 4
b p
r %GF UDPH 230OIPUL SAUYT h
1%7-93HI¥3N8
C«81-£1) EELEZ ALITWNG © HOHI/SIWN @3IXNVIIY
"ON 2(UWDS
s2 (14 1) -} 1
«61 «81 wel «31 w81 otl Wl

-

%GF WDy 23BOIPUL FAul1N

1%7-93HJv378

Cu6I-E£1) ECEZ ALITWND © JIN3NIT3Q SH HINI-S3TuM

e
~

1dM

1dn

oM BTt

s 8¢ it 91 s

r i 4«81 ot N FES ST ¢ £
o -

.
L + 4
¢ * X x X o + °
B SN —— |t°l — — I:.QI R i et = U
A 09 w GV, g 00
L * + J
I %G¥ UDBY I4DOIPUT saur h
137-93HJv318

(WwB81-£1) £EE€2Z ALITGNE © HONI-S3ISYNOD J3IXUIIN

“ON 2|duDS
114 14 &1 81 ]

%QF uD2y 230D1pYT S2uly 1

13- 03KI¥318
Ce€T-£1) £8£2 ALITUNG : Q3IYINIIIQ SH HINI -SISNNOD

rr

Ir

8¢

1dd

2t

143

9E

2

or

140



Appendix 1

TON d1aWby

Y4 X4 &1 ol <
¥ > 4
:
0 *
o o L
0 P X 3% 0 4
Y v % v s oV

o 4
+  °

+
2% uba| 23023pul sauln) 4

1%7-Q3HIY38

“w6T-E1) £LEC ALI'WND ! JOUNNIAHS HIQIM

TON ?|duWDS
sC 8¢ St 8 S

TF uLal 230IIpUT SAULT

1371-93HJ¥318
CWBT=E1> EEEZ ALITWOD ¢ JOYNNIYHS HIDN3

SM%

Y]
'

$7%

TOK 2ADS
_..ac ﬁm St [} [

r 41 zZ°¢
- 1 r'r
u i1 2t
51 81 el W91 M N S T B
r 1 s
8 4 * 4 7g
X o ° ?
.. L9900 x.2a + 1 ¢s

v X B

I v o0 hd ]

. x* 9'g
i v 1 a's
S 1 o
o “G¥ UDA) A30d1pul sauly <4

v . Y
B Tan
. R ELRCERE]
tWBT-E12 £EE2 ALIMWND © IHSTIN QIXMI3a
“OM 2{dwDg
[ Y3 8z 51 81 3
W61 W81 w21 .91 .Sl K3
L { z¢
4 ¢
oy 9t
8¢
g s
L » o 4 25
b {1 ¢°s
L o 4 3%
- 1 8's
! { &
- %GF uDEY 23DIIPUT SAUTY 1
* JusTaN

1%1-03HI%378
CWBI-E1) £€E€2 ALITWNG 1 Q3¥INIT3Q S¥ LHII3M



Appendix 1

‘oN 2{dung

oz st 81 5
J
-
W92 u¥T WL .32 2 .82
. R A
L.* % vVyxxo_Onq ° ]
v = o 1

+ 4+
]
%GF uDaP 3DIIPUT SIUTT 1

T47-93HI¥38

+.92-82) EEE£Z ALITBND 1 HI/SITHM Q3Xv13d

‘ON 2(dWDS

sl ol S

%GF ub2y 230D2Ipul sFaulT

181-93HJ9318

(u92-02) £££T ALITUNG © G343NIN39 S¥ NI-S3MM

~N
a

8t

ldn

22

124

9g

8L

1dm

i@
o

ul S

‘0
A
o+

~

~
o~
~

wle .82

%Ee LA @3DITRUT FaulT

- "

.

"OM ajduwbs

131-93HJv378

L .32-Q3) LEET ALITOND ¢ NI-S3ISUN0CI QIAWIIN

mw 1 8l S
w97 ¥ «£7 w22 12 .4
v
o + °
» + + °
...... ."
563 uDay 330OIpul Il
137-93HIVI8
€u92-@C> LEET MITWAB 1 J3¥3INITIQ W HI-S3ISANOD

~
~

x
-

N
-

14

142

tr
"
L

142



Appendix 1

‘ON B{dudS
(14 st

a1 S

- ¥

o
L

uDaW PIVIIPUT SIULT

(»92-02) £EEZ ALITIUNY © 3DUANIYHS HLIOQIM

TON B1dWDS
az Sl

RS ELECER]

1371-03HIv38

C«97-82> LLET ALITGND : IOUNNISHS HLOHIT

z-

a

0

S

AN 2]uDg

ac 3t a1 S

w
A

wb? WL£e “

o~
Bl
~
@
~

- %GF uDdY 3DOIPUT SAUTT 4

R
-

1271-93HJ0378

Cu92-02) CLET ALIWAD 1 LHO13W Q3IXET3Y

™

‘ON 2|dwWDS
ec st a1 s

L =5F uDB AVITPUT SAUI 4

461N

g8'g

$71/703HJ¥378
©.92-82) £EEZ ALITWND : Q3IYINITIQ S¢ LHDIIM

146 1an



Appendix 1

*OH @|duWeg
(1% $7 ec \mh m_ <m
wtd «£2 w2l W12 w81-€1
J
g9V e XxxxB A.4ttdt o 00
vy Lal oooO o MR- o p
v o
X .
%GF UDal 2301Ipul sauty h
131-03HM318
£SIE A41A0 ¢ HI -33TM QIXHI3Y
TON d(4WDS
ot ST ec St -1 S
4
3 24 wEZ 22 w1 w81-£1
ool o0ggeootttt+t %o
v VV VY VI XXX XX o Lol ] 1
o °.

%EF uvay 3302iputl saulq

ETIE ALTWRO @

1%1-93H0v38

03%3N173¢ S¥ NI-S3IToM

“ON @|dupg

og 57 sl (1] 5
b p
7z
- 1
ve Wt 7 Zc o1z 8I-£1
L P
9z x
- ° 4
24 °
b . XX o 4
oL IMFQMNM 5 x oo bod $.+ 0. o090
o
+ eV Xg o at ¢.+ 1
e - hesii A
b 4
FvE
I %EF UD3Y 230IIPUT sautl h
az
8z 191-93HJ9378
£218 ALITMAD 1 NI-S3S4N0) Q3x9I34
14
“ON 2{dubpg
oL S (14 1] (] s
.
zZZ - 1
[ 24 g wk< wee w28 il «81-C1 1
9< B 4
. i x oo )
32 F e e B PR
Ve o x
8¢ ] v..XX Bg % 4+ __+ o0 E
XX ]
v +
2 . -] LT AT Q
+
(23 g + 4
9z g 4
8L i %6+ MDY 23VOIPUT Fauln 1
idm

1%7-93HIYING

£21g L117W0D ¢ Q34301730 SY NI-S3S3N07

N
~

133

3£

8L

idd



Appendix 1

AN Epdut
‘on B AUDS
o zLuTs 8L S2 vz sl al S
of 3 az St o1 S 2 XA £ i
5 1 <%
E Z-
o 1 %
1 d
- g 1 2t
1 <
° " 1 8°'¢
N e R . a7 ~€¢ wie Wl «81-£1
X X o q 14
VgV ¥ x ~ XX ° ! i .
« x m— 9 4
) o N
x 1 ¢
1 o1 x xof + ° Lo :
- Ve VW Rt g & 4 .
5 + + 3'¢g
1 # v x oo + +teo
. Y- 1 &'g
{1 = i 1
. o 4 ]
1 21
- %G% UDI 23DIIPUT SFIUTT 4
2% uUDay 23D3Ipur sauln 4 81
~+ = * * JuEiap
Shx 1419399378
T1$1-03HIY3N8 ETIE ALIMNA ¢ LHDI3M Q3913
LE1T ALIIENY © 3OUNNTARS HigQIM
‘oM @|dWDg ‘Op 2| dudg
(13 S< [t g1 [} [ ag 58 0< Sl -} S
4 Z- ~ wbe wWET 14 w1Z L8I-g1 1 Z°¢
E ) o v 1 £t
+ .
9 e g . x . . Lo0.9 R
v o o 1 ..
Ly 4 + C o N i a =] +.r + N 4
G-— > o + 1
o 9 i v v x* x© o *+  + o s
) ] . - — . 4 s
4 a8l s 1 f°'S
=]
41 =1 H { a-wg
b *1 o 4 a'g
1 s1 i b 9
2% uvay 23001pul Fauty E s1 - %GF ubap 23D21pul sauty 4
— * - ST * ERIAT ] ]
RERIC ELRCE Y] 1%71/03HJv¥318

€21 ALIWND : IOUNNIYNS HLIDHIA

1IHAe © Q3¥301739 S LKOI3M



Appendix 1

‘oM 2| dHDg

al 8 [3 g
L 1
F 4
Wbl «£2 e wle
- 4
F E
e e c =+ o P
L X o FF ]
L J
L q
I %GF uD2Y 23DOIpUT sauln) h
1%71/Q3KJ¥38
CETE ALITUNG : NI-SITHM Q3IXYI3N
‘ON 2{duwbg
el 8 9 + 2
o p
4
e «£C T2 P

SF UDIWY 23D21pul Sautn 9

117-33HI¥318
EETE ALITEND : Q3¥3NITNIQ SY NI/SIWM

0
~

1dn

~N
o~

8¢

1dM

RE-TY I NYCTH 2

1] ) 3 14 W
ﬁ Wk JE2 .22 Wie 1
+ 4
Lo |
o
S < F 5
X + °
L -4
r %GF unay 23I(pul sautl h
371-03HJ¥38
EE1Z ALITWND 1 HI-S3SAN0T J3XvT13Y
‘oM B|OHDS
el 8 9 L4 <
- E
- 2 .22 .2z g
L 4
. B < PP . .
S x o R
+ o
S x + + 4
.......................... 0
- %6% 4D RH0O1PUT SAUTY h

137934038
£E1E 2117900 ¢ Q3¥301713F S8 NI-5358N02

g

8¢

143

23

123

2t

SE

er

142



O B(dmDg

Appendix 1

N @14uDs el 8 S 2 <
al 8 ) v 4 N ¥
. L { 2%
4 2.
- 1 tv°p
1 @
= { a3
a 1 ¢ .
-Q- Teteemames sitaees o eaiiiaaa. . N r m 4
p
PO . 4 ..D ¥ g b s
X B a
M 0. .. g e Y .2z TR PEIS
- 3 1 ¢'s
4 al . . PO
2 + 1 3?'¢
1 21 X X (2} o . ~e
o F a's
o
1 &1 °
[ . . @ sasiiassE- s cssksiissmsesss meresens ] W
h BA -
r %6F uDIK 230121pul sauty p
2% 4Dy 230O1Pul sauly 4 a1
- . 3B 1an
SH: $71-03HOY3 G
1371-33HIY318 EE1E ALITWND © LHDI3M Q3IXYI3a
CEIE ALITWND 2 3IOWANIYHS MidiN
"ON 2|dWDg coM 2|duWDg
81 8 9 [ Z 81 8 2 » z
4 = L 1 =%
4 ® . - 1 s
4 z L e W£2 .22 W12 1 s¢
.......... 4 e L q{ ='¢
x 3 9 s 4 [
x - a8 +
. ] . °..4 s . XX e o ¥ o T 2
a 4 @l O P T e 4 reg
1 al - 4 avg
4 el 9 1 2's
1 ag - 1 9
IF UK 3VOIPUL sautq 4 81 3 %GF UTay 23DIIPUT SaUIT 4
’ ST% * — * uciapm
N 1%71-03HOY318 RERECELNLER:]
LEIE ALITENB ¢ JOUNNIAHS HLOH3IN EEIE ALITHAD 1 Q3AU3ININIQ SH LHOIIAM



Appendix 2

APPENDIX 2

Conventional STARFISH Analysis

Relaxed dimensions averaged over months within sizes - metric units
e Continuous bleach / Compact

e Continuous bleach / L&L

Plots of the STARFISH predictive equations derived from QC data against measured relaxed courses
and wales.

e 21 tex qualities
e 23 tex qualities
e 25 tex qualities
e 29 tex qualities

e 32 tex qualities

Courses and wales calculated from the STARFISH / QC equations compared against measured courses
and wales.



Appendix 2

SPRING CITY 1988

CONTINUGUS BLEACH/COMPACT - RELAXED DIMENSIONS
Averaged within sizes per quality

Size  HNe No Yarn  Stlen Weight Yarn Stlen Weight
in  Rerds  Spls Ne in CP1 WPI oz tex e Cick Wea  gse
QUALTTY 2223
1 15 2 § 18.3 8.1377 48.6 29.36 6.1 32,27 8.3498 15.98 11.56 207.2
2 17 1 3 16.3 8.1385 48.5 38.1 4.1 32.27 8.3518 15.94 11.85 287.2
3 18 t 8 18.3 0.1382 39.964 29.75 5.94 32.27 8,351 18,7 1171 2017
gUALITY 2233
4 7 { Z 8.3 8.1385 41.4 28,96 ©5.38 29.89 @.3518 16.3 11.4 1BZ.7
) 19 2 b 28.3 @.1404 38.598 29.46 5.3 29.89 8.3066 15,19 1.6 177.4
6 2 2 8 8.3 8.1397 39.6% .39 5.3 29.09 8.3348 15.63 11.9¢ 181.7
7 22 2 8 28,3 8.1348 41.86 29.98 5.42 29.09 0.3424 16.17 1.8 1B4.1
8 23 2 4 8.3 B.1346 40.57 29.98 5.41 29.89 B.347 15.97 11.8 183.7
BUALITY 4893
g 16 6 125 24,1 B.137% 39.61 3M.16 4,62 24,5 0.3492 15,39 12.27 136.9
18 17 S V¢ 4.1 81373 39,9 38,98 4.44 4.5 0.38687 15,71 1Z.2 157.%
i 18 7 186 24.1 0.1343 41.39 IB.85 4.74 24,9 B.3411 163 12,15 161
12 13 7 143 24,1 B.136B 39.82 38.89 4.42 4.5 B.3475 15.68 1Z.16 136.9
{3 2 7 186 4.1 81372 481 3057 4.62 24.5 0.3483 15.79 12.84 136.9
14 24 7 11 24,1 0.1373 40.89 30.72 4.65 24.5 0.3487 15.78 12.89 137.%9
I Y i 122 4.1 B.1366 39.88 38.84 4,49 24.5 0.347 157 12,44 159.3
16 23 3 11 24,1 0.1362 39.72 3.8 4.T% 24,3 0.3459 15.64 12,27 4@
17 24 7 74 28,1 B.1373 39.23 3M.84 4,57 24.5 @.3467 15,44 12.27 155,
1€ i1 4 12 24.1 9.1389 39.22 38.86 4.55 24,5 8.3528 15.44 12,15 194.5
i3 M L] 41 24,1 B.1369 39.38 W7 4.6 4.5 8.3477 15.9 12,89 156.2
28 26 3 16 24,1 B.1329 41,23 .35 4.77 24,9 B.3376 16,23 (2,34 162
i 2 4 1 4.1 0.1385 39.47 3.91 4.55 4.5 8.3518 15.38 12.17 154.5
iz 27 { 1 24,1 0.1342 42.11 31.47 A.88 24.5 8.3489 16.58 12.39 145.7
3 8 ] 0 4.1 Q1385 39.28 30.69 4.68° 24.5 8.3518 15.46 12.88 15e.9
alalIty 1273
A 18 5 2 26 0.133  39.48 32.45 4.7 22,71 08,3378 15.34 12,78 (4%
5 i1 b 24 26 8,133 39.75 3.4 4.25 22.71 8.3378 15.65 (2,46 144.3
i 1Z 6 37 26 8.1333 39.85 .63 4,18 22,71 8,3386 15,69 12.43 142
7 13 9 3 26 8.1329 39.75 32.¢7 .2 22,71 B.3376 15,65 1Z2.63 145.3
8 14 4 14 26 81329 40.47 31.62 4.24 22,71 3376 15,97 12,45 (44,7
29 5 4 i@ 26 B.1333 48.62 31.46 4.3 22,71 8.3386 15.9% 12,35 1437
3@ lo 3 [ 26 81333 48,81 3.7 1 22,71 8,3386 15,75 12,48 [46.4
QUALITY 1373
3 16 i 5 6 8,134 38,78 31.82 4,22 2571 8.3414 15,27 12,53 143.3
32 {8 3 33 20 0.1381 40.04 3147 420 22.71 8.3486 15.76 12.39 M43
33 8 [ 57 6 134 4864 317D 4.32 2,71 8,3484 16 12,5 146.7
34 i 5 il 26 0.1335 48.B1 31.37 4.34 22,71 0.3391 16.87 12,35 147.4
35 7! & 45 26 B.1338 48.34 3167 4.2 22,71 8.3399 15,88 12.47 [44.7
UALITY 2843
36 ie 3 8 28.7 B.1219 43.89 3231 4.34 28.94 8.3896 17.28 (2.72 147.4
37 1 1 1 28.2 0.1241 44,79 3533 4.41 28.94 0.3152 17.63 13.1Z 149.8
38 18 4 2 28.2 0.1224 44,29 33.73 4.3 20,94 B.3189 17.44 13,28 148.1
39 28 4 29 28.7 0.1235 44.24 33.92 4.5 28.94 8.3137 17,42 13.35 144.3
48 il 1 2 28,2 0.1239 43.43 M3 4.4 20.94 0.3147 17.1 13.4 158.8
41 22 4 43 28.72 0.1237 43.76 3406 4.33 28.94 98,3147 17.23 13.41 147




Appendix 2

SFRING CITY 1988

CONTINUOUS BLEACH/L&L - RELAXED UIMENSIONS
Averaged within sizes per guality

Size  No No varn Stlen Neight Yarn Stlen Weight
in  Rcrds  Spls Ne in CP1 WP1 0z tex ce Cicm Wice  gsa
BUALITY 2333
{ 13 3 q 2.3 81316 41,39 38.94 S.6 29.09 0.3343 16,3 12.18 190.2
z 14 3 4 28.3 8.1329 41,5 31.65 5.54 29.09 8.3376 16,34 12,46 188.1
3 15 3 7 28.3 8,1322 48.69 31.42 5,92 29.89 8,33%8 16.82 12.37 187.5
) 16 S 17 2.3 @,1323 41.19 31.18 5.4 29.89 8,336 16.22 12.28 183.4
3 {7 3 1§ 20.3 @.1324 41,58 31.18 5,62 29.09 8.3363 16,37 12,28 190.9
a 18 3 [} 28.3 8.1331 41,9 39.78 5.5 29.09 2.3381 16,5 12,12 187.1
7 19 4 24 28,3 8.1328 41.3 31,88 5.3 29.09 8.3373 16.26 1Z.24 182
8 20 2 7 28.3 8.1332 42,29 3L.57 5.5 29.989 8.3385 16.65 12.43 186.8
9 21 4 35 20.3 0.1327 42.51 32.94 §5.93 29.09 0.3371 16,74 12.97 187.8
18 22 ] 43 8.3 0.129 43.86 31.41 5.58 29.89 08,3292 16.95 12,37 189.%
t1 23 2 8 0.3 8.1326 41,24 3.3 5.3 29.89 0.3368 16,24 12,33 169
1z 24 3 13 208.3 0.1317 41,8 31.49 5.53 29.089 8.3345 16.46 12.4 187.8
13 26 3 ia 28.3 8.131 43.e1 3879 551 29.89 8.3327 16,93 12,12 167.1
BUALITY 3123
14 13 1 2 20.3 B.1383 42.64 31.B6  5.45 29.89 8,331 16,79 12,23 185.1
15 14 1 2 28.3 8.1316 42.78 31.18 5.5 29.89 8,3343 14.84 12,28 184.8
16 1% { 2 20.3 8.13 48,22 32.%4 5.6 2%.89 @8.3387 15.83 1z.8! 1%@.2
17 1e 1 Z 20.3 €.1302 48.57 32.82 5.44 29.89 0.3387 15.97 tZ.ei 184.7
18 17 { 2 20.3 8.1294 41,8 31.51 5.38 29.89 0.3287 16,46 12,41 182.7
19 18 ! 2 28,3 @.1304 42,78 31.65 5.48 29.089 8,3312 [6.84 12.46 192.9%
20 Z 6 yi] 8.3 8.1266 43.97 328 5.ed 29.09 0.3216 17.31 12,3 i91.5
21 2% 7 65 20.3 8.1273 43.41 3154 5.6 29.89 8.3233 17.89 12.42 198.9
2 P& H 7t 28,3 @,1297 42,z .71 L.%2 29.89 8.3294 16.61 12.48 1B1.S
23 24 & 43 20,3 @.1296 42.92 3.3 5.48 29.99 B.3292 16.9 12,47 18h.!
GUALTTY 3133
24 i 11 20.3 8.1387 44.%4 3.4 5.9 29.09 8,337 17.54 12.36 200.4
25 2 3 35 28.3 B.1273 44,18 31.31 5.74 29.69 8.3233 17.39 12,41 194.%
b 3 36 20.3 01297 42.94 .26 5.78 29.89 8.3294 .91 12.31 196.3
7 24 z 14 28.3 B.1296 43.8 3l.64 577 29.09 8.3292 17.24 {Z.46 195.9
QUALTTY 2553 ’
28 2z { 2 1B.3 8.1358 41.88 29.7% 5.9 32,27 8.3449 [6.49 11.71 Z08.4
2% 3 i 3 18.3 8.1338 40.63 38 6.82 32.27 B.3449 18 t1.80 Z84.4
3@ 24 i 3 18.3 8.1335 42.55 3@.06 5.89 32.27 8.3442 16,75 11,83 200
3t 25 1 2 18.3 8.1359 41.83 29.33 .l 32.27 8.3452 lb.1o 11,95 207.2
BUALITY 2333
3z 28 1 2 8.3 8.1299 41.88 31.46 5.7C 29.@9 08,3299 14,49 1Z.39 194.3
QUALITY 3043
3 18 { { 28.2 @.1224 44,71 3676 4.3% 28.94 8.3189 {7.6 14,88 147.7
BUALITY 3883
34 il { t 8.2 8.1242 41,76 34.33 4.3 28.94 8.3155 16,44 13,59 14s

NB : Buality 3883 is CB.Calender



SPRING CITY 2€-3% : PROUISIONAL STARFISH EQUATION

Appendix 2

15 b :
17 + s
%
et :
1 -
5 r x = 21 tex
£ = 23 tex
+ = 25 tex
14 - 0 = 29 tex b
# = 32 tex
6.3 .31 ©.32 0.32 ©.24 ©.35 0.3 ©.37
Hominal Stitch Lenath om
SPRING CITY ©6-88 : PROUISIONAL STARFISH EQUATION
Wales cm BLEACHED FABRICS
= 21 tex
$ = 23 taex
13 - + = 25 tex T
o = 29 ter
# = 32 tex
14} * .
e
13 - x S h
x
12 - .
11 - -1

6.2 9.31 .32 ©.22 06.34 .25 0.3¢ 8,37
Nominal Stitch Length <
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SPRING CITY €SS : PROUISIGHAL STRRFISH EQURATION

Lourses Cn

1¢ - .
1? - -
X
i€ - -
15 i x = 21 tex ]
$ = 23 tex
+ = 25 tex
14 B o = 29 tex e
# 2 32 tex
5.3 .31 ©0.32 ©0.33 ©0.34 ©.35 0.7 .37
NHominal Stitch Length ¢m
SPRING CITY BE-88 : PROVISIOUNAL STARFISH EQUATION
Wales-cm BLEACHED FABRICS
x = 21 tex
$ = 27 tex
S r + = 25 tex .
o = 29 tex
# = 32 tex
14 - * 4
. —
- 3&»
1 3 " X -....-.\hm. -
X
12 3 4
11 o -

53 8.31 0.3Z 0.33 0.34 9.35 0.36
Nominal Stitch Length c¢nm

fux]
.

W
=~



Courges on
‘ 8 -~ -
17 - -
i€ P $ igsm E
. .
5 x = 21 tex s 1
$ = 22 tex
+ = 25 tex
14 - o = 29 tex s
# = 32 tex
8.3 ©0.31 9.3z ©.33 90.34 ©0.25 0.36 0.37
NHominal Stitch Length cn
SPRING CITY 86-88 : PROUISIOHAL STARFISH EQUATION
Wales cm BLEACHED FaABRICS
¥ = 21 tex
. 5 = 22 tex |
15 8 + = 25 tex
G = 29 tex
# = 32 tex
14 - $ ]
13 - e _ 4
R —
12} e i
11 - .

SPRING CITY €€-88 @ PROUISIOHAL STRRFISH EWUATION

Appendix 2

53 9.31 .32 0.32 ©0.24 90.35 9.36 0.37
Nominal Stitch Length cm
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SPRING CITY §6-85 ¢ PROUISIOHAL STARFISH EQURTION

Laurses - 'Cm

1e } -
17 3 -1
+
+ +
1€ 5 4 .
15 i Xx = 21 tex s
$ = 27 tex
+ = 25 tex
14 o o = 29 tex h
# = 32 tex
5.2 9.31 ©.32 0.33 0.34 ©.35 6.36 ©.37
Nominal Stitch Length cnm
SPRING CITY 86-88 : PROVISIONAL STARFISH EQUATION
Wales cn BLEACHED FABRICS
® = 21 tew
$ = 23 tex
15 [ + = 25 tex B
o =29 tex
# = 32 tex
14 - -
13 r 4
5 L + ‘\‘ﬁ - |
11 2 B

8.2 .31 0.32 0.33 0.39 0.35 9.3 637
Nominal Stitch Length cm
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SPRING CITY 9688 ¢ PROUISIOHAL STRARFISH EQUATION

Courses cn

1€ L -
. [v)
'mg“ o
17 - C” 205 1
B “ogl
985 -
te r & ¥ 9. U
..... o,
6 e
15 o _ S B
x = 21 tex
$ = 23 tex
+ = 25 tex
14 - o = 29 tex -
# = 32 tex
5.3 9.31 6.3z ©0.33 9.34 .35 6.3 5.37
Hominal Sti1tch Length cn
SPRING CITY 86-688 : PROUVISIONAL STARFISH EQUATION
Males cm BLEACHED FABRICS
X = 21 tex
c $ = 22 tex
5 + = 25 tex 1
o = 29 tex
# = 32 tex
14 ¢ _
13 - - ¢ 7
-, o
. 40 @
o
12 8 e o "
8 0 g
o T
i1 o .

8.3 8.3 8.32 0.32 0.34 0,35 0.2¢ ©.37
Hominal Stitch Length cm
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SPRING CITY 8€-88 @ PROUISIOHAL STRRFISH EQURATION

Courses-cn

1E s B
|
17 = 4
#
. 4
1€ - :M“&4. »
4
15 i x = 21 tex 1
$ = 27 tex
+ = 25 tex
14 B o = 29 tex 1
% = 32 tex
5.3 0.31 0.3z ©.32 0.34 9.35 0.3¢ 9.37
Hominal Stitch Length ¢m
SPRING CITY 8€-88 : PROUISIOHAL STARFISH EQUATION
Hales cm BLEACHED FABRICS
% = 21 tewx
15 $ = 22 tex
ST + = 25 tex 1
0 = 29 tex
# = 322 tex
14 S A
13 s 4
12 - . 4
ﬂ\'i‘\
11 - .

8.3 98.31 0.32 0.33 0.34 9.35 9.35 ©.3°

Nominal Stitch Length cn
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SPRING CITY 8€-88 ! PROVISIONAL STHRFISH EQUATION

Cale Crem BLEACHED FABRICS
v v LA L /
%= = 21 tex '//'
$ = 23 tex P L
18 - + = 25 tex g N
G = 29 tex .-/
¢ = 32 tex R
K
17} x LA g
%20 %0’6003 o )
.o O
fm%&‘yo‘j‘
f g K
7~
16 - % .+ .
$ AN
o W&o
At
15 - yd -
e
7
TS 16 i7 18
Measured Courses-cm
SPRING CITY 8688 : PROUISIOMAL STARFISH EQUATION
Cale Wren BLEHCHED FABRICS
v v v r v —
x = 21 tex e
$ = 23 tex P
5 r + =25 tex P 1
o = 29 tex .
# = 32 te:x ,»/
14 - - -
X K /
R y% w W
12 o .
$ .
&’n $
o O
o
1z} ~ .
11 o -'// -
v
v
11 12 13 14 1S

Measured Wales-cnm



Appendix 3

APPENDIX 3

Phase 3 STARFISH Analysis

Relaxed dimensions (metric) averaged over months within sizes. Calculated weight, Ic and lw
e Continuous bleach / Compact 1988.
e Continuous bleach / L&L 1988
e 1986 data - CB/C and CB/L

Plot of Calculated vs. measured weight - estimation of the CI coefficient for Step 1.

Plots of Ic and Iw against reciprocal tex for all 1988 qualities showing dispersion about the average
regression line.

Mean and standard deviation for Ic and Iw within all white qualities 1986 and 1988.

Plot of Ic and Iw averaged within qualities for all white fabrics 1986 and 1988.

Plots of Fc vs. Yc and Fw vs. Yw for the various different data sets.



Appendix 3

SPRING CITY 1988

CONTINUOUS BLEACH/COMPACT - RELAXED DIMENSIONS
Averaged within sizes per quality

Yarn 5t Len Meas Calc Weight 18ed/
tex ca C/ce  W/ce Weight Weight Ratio Ic Iw  Rtex
QUALITY 2223
15 32.27 9.3498 15.98 11.%6 207.2 208.5 1.887 -3.23 515 3215
17 32.27 8.3518 15.94 11.B5 2087.2 2145 1.835 -3.16 5.48 32.13
18 3 32,27 8.354 19.73 1,71 281.7 208.7 1.835 -3.41 533 3215
BUALITY 2233 :
17 ¢ 29.09 @.3518 16.3 11,4 182.7 198.7 (.04l -2.81 5.83 35.66
19 29.689 8.3566 15.19 li.é 177.6 1B2.8 1.029 -3.66  5.32 35.46
21 29,89 @,3548 15.63 11.96 181.7 193  1.862 =331 5.6% 35,66
2 29.89 8.3424 16,17 11.8 (84,1 198  1.833 -l.46  5.26 35,66
23 0% 29.89 8.347 15.97 11.8 183.7 178,37 1.036 -3.4 5,35 35.6b
BUALITY 4893
it 9 4.5 0.3492 19,59 12,27 156.9 163.7 1.044 -3.65  5.83 42,13
17 24,5 0.3487 15,74 12,2 157.6 163.7 1.83% -3.5  5.77 41,33
{6 4.5 B.3411 6.3 12.15 el 163.4 t.@28 -3.41 5.58 42,33
13 2.5 0,3475 15.68 12.16 136.9 162.3 1.035 -3.67  5.71 42,33
28 4.5 B.3483 15.79 12.84 156.% 162.3 1.834 -3.5 5.6 42.33
24 4.5 8.3487 15,76 12.89 157.9 163.1 1.833 -3.49  5.47 42,33
27 4.5 8.347 15.7 12,14 159.3 le2.1 1.818 -3.67 5,68 142.33
&3 24.5 8.3459 15.64 12.23 168 162.1 1.B13 -3.79  5.75 42.33
24 26.5 8.3487 15.84 12,22 183,27 161.3 1.@3¢9 -3.83 5.8 433
5 74.3 8.3528 15.44 12,15 154.5 162.7 1.@5 -3.61 5.8 4,33
26/t 24.% 8.3477 15,5  {2.09 156.2 159.7 {.@22 -3.82  5.6%4 42,33
26/2 24.5 B.337s 16,23 12.34 14Z  165.7 1.823 -3.68  5.71 42,33
27il 245 8.3518 15,368 12,17 154.5 161.4 [.0B44 -1.72 5.8 42,33
74 24.5 8,3489 16.58 12,39 165.7 17f.6 1.8335 -3.14  5.82 42,33
8 2% 4.5 8.3518 15.46 12,06 (58,9 1é61.1 1,013 364 571 42,33
QUALITY 1273
1 ¢y 22,71 8.3378 15.54 12,78 145 152.4 1.85% -4,3%  &.14 A%,47
11 22,71 8,3578 15,65 12,46 144,73 149.6 1.93¢ -4,25 5.682 45,467
12 22,71 8,338 15,09 12,45 142  158.2 1{.85€ -4.16  5.84 45.67
i3 22.71 8.3378 19.65 12.63 145.37 151.5 1.84Z -4,26 5,95 45.67
14 2471 8.3376 15.92 12,45 144.7 151.9 f1.83 -3.99  5.81 45,47
15 .71 8.3386 16.99 12,39 143.7 1543 1.8 -3.86  3.77 45.47
it 30 22,71 B.3384 15,75 12,48 146.4 (51.2 1.833 -4,1  5.86 45.67
BURLITY 1373
i6 3! 22,71 8.3414 15.27 12,53 143.3 148,37 1.935 -4,42  5.96 45,067
18 22,71 8.344¢ 15.76 12.39 143 15t.1 1,057 -3.97  5.81 45.47
s 22,71 8.3404 {6 12,6 146,7 134.6 1,854 -3.75  8.92 45,47
iz 22.71 8.33591 16.87 12,35 147.4 132.8 1.037 -3.7%  5.74 45.47
WO 207183399 {3.88 12.47 144.7 152.9 1.857 -3.89 5.88 AS.e7
QUALTTY 2842
io & ZB.94 B.38%% 17.28 12,72 147.4 142.3 B.%87 -4.43  3.46 49.%4
17 28.94 8.315¢2 17.63 13.12 149.8 192.7 1.2 -1.69  b.01 49,54
18 i0.94 8,3189 17.44 13,28 148.1 150.8 1.pt8 -4.48  6.87 49,94
28 20.94 8.3137 17.42 13.35 144,37 152.8 1.8%9 -4,81  6.21 49.34
21 20.54 0.3147 17,1 13.4 1%0.8 {51 l.e81 -4.26 6.28 49.54

22 v 28.94 9.3147 17.23 13.41 147 132.3 1.8335 -4.13 6,29 49.54




SPRING CITY 88

CONT.BLEACH/L &L

RELAXED DIMENSIONS AVERAGED WITHIN SIZES

Appendix 3

Yarn St Len Meas CLalc Nt 1088/
tex ce C/cm W/en Wt Wt Ratie It In Rtex
QuUALITY 2333
13 ! 29.89 8.3343 14,3 12,18 190.2 193 1,815 -3.81 5.48 35.66
i4 29.09 8,3376 14.34 12,456 188.1 199.9 1863 -3.57 5.82 30.4b
15 29,89 8.3358 16.82 12,37 187.5 193.4 1,833 -4 5.7 35,66
14 29.89 0,336 16,22 12,28 183.4 194.6 1.861 -3.78 5.61 35.4b
17 29.09 0.3363 146,37 12,28 198.9 196.6 1.83 -3.62 S.6f 35.66
18 29.09 8,3388 16.5 12,12 187.1 196.6 1.851 -3.38 5.49 35.b6
19 29.09 8.3373 16,26 12,24 182 195.2 1.873 -3.67 G5.59 35.66
20 29.09 8.3383 14.65 12.43 1B6.8 283.7 (.89 -3.22 G5.81 30.4b
2 29.99 8.3371 16.74 12,97 187.8 212.8 1133 3.2 4.32 35.66
22 29.89 8.3292 146.95 12,37 189.5 288.8 1.859 -3.46 5.56 33.6b
23 29.89 0.3368 14,24 12,33 189 194.1 1.889 -3.72 5.4B 35.64
24 29.89 0.3345 14.46 12.4 187.8 198,5 1.857 -3.63 5.7 35.bh
26 '3 29.89 0.3327 16.93 12,12 187.1 198.7 1.862 -3.27 5.39 35.66
QUALITY 3123
13 1Y 29,89 8,331 16.79 12.23 1B5.1 197.6 1.868 -3.52 G.46 35.6b
14 29.89 8.3343 16.84 12.28 186.8 281 1.876 -3.26 5.57 3a.66
15 29.89 8.3362 15.83 12.81 198.2 194.9 1.825 -4.52 4.B3 35.64
18 29.89 8.3387 15.97 12.61 184.7 193.7 1.049 -4.35 5.8 35.4b
17 29.09 0.3287 14.46 12.41 182.7 195.2 1.868 -3.99 5.59 35.66
1§ 29.89 B.3312 16.84 12.4b6 192.9 202.2 1.848 -3.45 5.7 35.64
21 29.09 8.3216 17.31 12.3  191.5 199.2 {.84 -3.59 5,34 35.66
22 29.99 9.3233 17.99 12,42 198.9 199.6 L.BA6 -3.7 5.4 35.6b
23 29.89 8,3294 14.61 12.48 187.5 198.8 1.86 -3.79 5.68 35.66
24 V3 29,89 9.3292 16.9 12.42 186.1 208.9 1.88 -3.52 5.61 35.66
BUALITY 3133
200 ™ 20,89 8,332 17.54 12,36 208.4 209.4 1.845 -2.71 S.61 35.66
22 29.89 0.3233 17.39 12.41 194.9 283 1,841 -3.39 5.48 35.64
23 29,09 ©.3294 16,91 12.31 196.3 199.4 1.816 -3.5  5.51 35.66
24 V7T 29.09 0.3292 17.24 12,46 195.9 205.7 1.85 -3.17  S5.65 35.66
QUALITY 2533
22 ¥ 32,27 0.3449 16,49 11,71 208,4 215 1,873 -3 5.2¢ 32,15
23 32.27 8.3449 1 11,81 204.4 21@.3 1.829 -3.49 3,32 32.15
24 32,27 0.3442 14,75 11.83 208  228.2 1.18f -2,78 5.3 32.15
25 3 32,27 0.3452 16.16 11.55 297.2 287.9 1.8@3 -3.31  3.86 32.15
QUALITY 2333
28 V¥ 29.09 @.329% 16,49 12,39 194,3 196 1.809 -3.88 5.6 35.46
BUALTTY 3043
19 3% 20,94 @.31B9 17.6 (4.8 147.7 161.3 1.8927 -4.8Z 6.87 49.M
QUALTTY 3882
20 o 20.94 8.3153 1644 13,59 146 147.7 1811 -4.86 6.49 49.%4

NB : Quality 3883 is CB/Calender



Appendix 3

SPRING CITY 86 : BLEACHED QUALITIES

FELAXED DIMENSIONS AVERAGED WITHIN SIZES

rarn  Stlen Meac Calc Wt 1088/
tex ch Cicw  Wicn Wt Nt fatio It In  FRellex
QUALTTY 2233
Size 17 29.19 0.3518 16.83 11.7 182.1 192.6 1.856 -3.88 5.
18 29.19 9.3487 15.87 11.74 186.7 189.7 1.85 -3.4 3
19 29.19 8.3566 15.24 11.65 180 184,7 1,826 -3.61 5,36 39.54
21 29.19 8.3548 15.687 11.65 181.4 191.% 1.836 -3.87 5.34 35.54
27 29.19 B.3424  16.24 11,72 1B6.8 190.4 1.B19 -3,39  G.1B 35.54
23 29.19 9.347 15,81 §1.82 187.5 189.3 1.8@% -3.56 5.36 35,54
QUALTTY 4863
Size 16 25,02 8.3497 15.81 12.12 156.2 167.5 1.87¢ -3.43 5.71 41.44
17 25.07 9.3487 15.63 12,2 152.5 164.3 1.@91 -3.65  5.77 41.46
18 25.82 B.3411 16 12.13 155.6 165.7 1.865 -3.7 5.56 41.46
19 25.87 8.3475 15.7 12.15 153.9 163.9 1.878 -3.64 5.71 41.46
28 25.07 0.3485 15.6  12.89 154.7 164.6 1.B67 -3.68  S5.67 41.44
21 25.82 B.3487 15,7 12,87 155.6 165.3 1.863 -3.058  5.60 4l.4¢
12 25.82 B.347 15,74 12,19 197.3 1bb.b 1,06 -3.63 5,74 41.44
24 25,62 6.3487 15,58 12.05 196.6 163.8 (.84 -3.69 5.63 41.4b
e 25.87 0.3477 15.56 12.12 152.2 164,01 L.@78 -3.77  G.6B 41.44
8 25.82 8,347 15,56 12.14 154.9 164 1.859 -3.81 35.68 41.4%
GUALITY 1273
Size 1@ 23.87 0.3378 14,81 14.08 145.7 162.6 1.116 -5.0B 7.43 44.97
11 23.87 6.3385 15.87 12.41 144 150.2 1.843 -4.46 0.63 44.97
12 23.87 8.3386 15,53 12.57 144.7 152.5 1.854 -4.32 5.9 44,97
13 23.67 8.3376 15.78 12.97 158.1 158.9 1.858 -4.13  6.2% 44,97
14 73,87 8.3373 (6.84 12,45 147.8 {33.4 1.852 -3.89 S.81 44.%7
15 23.67 08.3386 16.88 12.35 148.3 155.1 (.186 -3.77 5.73 44.97
guaL YTy 1373
Size 16 Z3.87 B.3414 le.fé6 12,5 148,01 159.1
17 23.07 8.3411 16,41 12,39 148.4 139.9

! -3.33 5.94 44.97
1
16 23.67 B.3486 15,65 12.44 141.6 132.% 1.
1
1

5

g8 -3.3  5.87 44.97
8 -4.89 5.86 44.97
-4,17 577 W97

20 23,97 8.3484 15,97 12,35 145.7 1G1.1 7
L8627 -3.96 .64 44,97

2 23,87 8.3391 15.86 12,75 143 151.9
QUALETY 1743

Size 19 29.19 8.3358 5.9 1¢ 181.7 187  1.829 -4.11 537 35.34
fe  29.19 @.336 15,96 12,27 182.1 191.2 1.85 -4.84 5.35 35.4
2 29019 0.336 16,41 [Z.89 183.1 194.7 l.@63 -3.59 5.4 35,4
23 29.19 8.3368 16,15 12.2  182.4 193.8 1.867 -3.81  5.35 35.34

1723 19 CB/LYL, others are Ck/(ompact
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CALCULATED WEIGHT

BLERCH-COMPACT ALL QUALITIES

AUE WITHIN S12€ES

Appendix 3
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Calc Wt AVE WITHIN SIZES

236 Y o= 1,061¥
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CALCULARTED WEIGHT : 198641988 BLEACHED QUALITIES

AUE WITHIN SI2ES

Calc Wt
Circle = (Bs/C 88
248 | Square = (CBsL 88 J
Triangle = CBsCal 88
220 } Plus = CBsC 86 a -
Times = CBsL 86 Q.-
H8%q
280 | -
180 } 0 i
”‘ 0
o % = 1.848: = 6.9 )
140} B o o
140 160 1€0 260 320

Measured Weisht gsm
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"OURSES INTERCEFPT : BLERCH-COMPACT ALL QUALITIES 1988

-
............ | N
T, + ’
+ "i +
4."
1JE ‘2* 3*0 43 55
1009 (9, 964% tex>
WALES INTERCEFT : BLERCH-COMFPACT ALL QURLITIES 148¢
HMUE WITHIN SI2ES
¥ = 3.797 + B,0475¥% -
b "M”i +
t o
I 4
e — - ]
4
1o 6 35 36 5o
1000 .- (B, 964¥ tex
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1985 BLERCH/L&L QUALITIES

Y = -¢1.083 + 0.0696X)
- e
e . 1
L T + _1
...... .. i
g
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+ S,
+ .,\.\.‘-.
10 20 36 30 50
1000 (0. 964k tex>
WALES INTERCEPT : 1988 BLEACH/L&L QUALITIES
AUE WITHIN SIZES
¢t = 2,749 + ©,0805¥ -
I 4o 1
. e .
. i T ~
P .—.ﬁ-‘ —
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- - 4
™ -
Te 25 79 36 56

1880 (0.9c4¥ tex)
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1008-¢0B, ¥64¥ tex>
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SFRING CITY 198671988

BLEACHET FABRICS AVERAGED WITHIN QUALITIE:

No Yarn 1008/ Mean Ic Tw
Si1zes Ne tex St Len amean sd mean sd

1988 CE/Compact

2223 3 18 32.15 @,3%5@9 -3.27 8.13 5.32 2.
2233 ] 29 35.66 8.3505 -3.33 .32 5.32 8.22
4893 19 24 42,33 0.3472 -3.61 Q.18 9.73 a.e8
1273 7 26 45,67 0.3381 -4.14 Q.17 5.89 0.13
1373 S 264 45.67 @.3483 -3.9¢6 8.28 &.86 @.a9
2843 6 28 49.54 B.3131 -4.12 8.25 6.06 8.3
19688 CE/L&L
29593 4 i8 32.15 @.3448 -3.14 @.32 5.23 e.12
2333 13 20 35.66 @.3357 -~-3.56 0.24 S.67 .23
2933 i 20 35.66 B.3299 -3.88 n.a. S.6 n.a.
3123 1a 20 35.66 @.329 -3.77 0.4 5.63 8.2
3133 4 2 35.66 0.3285 -3.19 8.35 5.56 .08
3042 1 28 49,34 @.3109 -4.9% n.a. 6.87 n.a.
1588 CB/LCalender
38832 i 28 49,54 0.315% -4.86 n.a. 6.49 n.a.
1686 CB/Compact
2233 & 20 35.54 @.3502 -3.35 8.23 5.32 a.a7
4893 19 24 41.46 B8.3474 -3.66 6.11 5.68 @8.86
1273 6 26 44,97 @.3367 -4.128 Q.47 6.15 8.48
1373 5 26 44.97 9.3405 -3.81 2.38 5.81 8.11
1986 CEB/L&L
1723 4 2@ 33%.54 @0.3362 -3.89 Q.24 S.46 @.11

NB : Quality 1273 is carded varn
Ne is nominal
tex is @.964 » mean measured value
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1L INTERCEPTS : nlLL BLEHCHED FHBRICS 86-88
AUYE. WITHIN QUALITIES
- » &,,§ S B
................. o BT
T .
Iw = 3.32 + 68.3-te
=3 -
Ic = -(1.48 + 56.4-tex’
e ]
..................... *~4tMN¥E
- - o I j
28/86€ Bt S
circlessquare = Compact
- crossscross = L&l -
diarmond = Calender
16 0 36 26 50
1898-Relaxed tex
PHASE 3 CALIBRATION PARAGMETERS FOR THE UARIOUS DATA SETS
Fu
. .
N ..-_’.‘_.*_ o
ER '+Eﬁ+
o 'b.'
L .
. _
" ) 4 -
- Courses : Fc = -(98 ~ 28.%c7 “
L Wales $ Fu = 98 -~ 28(Yu-2> -
5.5 1 .5 2 2.5 3 3.5 3.5



Appendix 4

APPENDIX 4

Single Quality Calibration Exercise

Quality 4893 (16-21) basic data, Ic and Iw, monthly Ic and Iw, estimated courses, wales, and weight.

Plots of Ic and Iw over time.

Plots of estimated courses and wales against measured values

Plots of estimated weight against measured weight and calculated weight.

Monthly averages and updated monthly averages for Ic and Iw



Appendix 4

SPRING CITY 1988 : GUALITY 4893 (16-21)

SINGLE QUALTTY CALIBRATION EXERCISE

Noa  Nom Relarx Relax HRelax Nontt Month Est  Est Est Calc Month
tex St Len C/te  W/cw MWeight Ic Iw Ic Iw C/ce  W/ce Weight Weight Code

SIIE 16
Jun 24,5 8.3497 14.99 12.47 183 -4.2% 6.8 -3.75 5,47 15.49 12,88 (51.6 158.8 1
Jul 20,5 0.3492 15.47 12,17 1545 -3.78 5.76 -39 5.7t 15.34 12.13 15€.7 152.5 2
fug 24,5 0.3492 15.51 12.39 155.9 -3.73 5,97 -3.74 S5.72 15.51 12.13 152.4 155.6 3
Sep 4.5 8.3492 15.31 12,082 153.5 -3.94 5.6 -3.48 5.61 15.76 12.83 153.6 149.1 4
Nov 4.5 0.3492 16.13 12,24 162.5 -3.12 5,82 -3.26 5.7 15.99 12.11 156.8 159.8 &
Dec 245 0.3492 16.16 12.36 163.3 -3.89 5.94 -1.27 5.8 15.96 12,21 158 1417 7
SIZE 17
Jun 24,5 0.3487 15.97 12.85 158.4 -3.3 5,62 -3.75 G5.47 15.52 12.89 151.B 155.6 1
Jul 24,5 9.3487 15.28 12.44 158.1 -4 6.92 -3.9 5.71 15.37 12.14 158.9 1837 2
fug 245 8.3487 15.58 12,2 1%4.4 -3.69 5.77 -3 74 5,72 15,53 12,14 152.6 153.7 3
Sep 24,5 8.3487 15.79 12.81 159.8 -3.48 5,58 -3.48 5.61 15,79 12.84 153.6 {153.3 4
Oct 243 9.3487 15,79 12.27 157.8 -3.48 5.84 -3.318 5.64 15.89 12.87 155.1 156.7 §
Nov 24,5 0.3487 15.7¢ 12,16 1551 -3.56 5,73 -3.26  S5.48 16.82 12.1 156.8 154.5 &
Dec 4.5 8.3487 15,84 12.25 160.4 -3.47 5,83 -3.27 5.8 16,81 12.72 158.2 157 7
SIIE 18
Jun 245 83411 f6.14 12,14 159.8 -3.56 5.5 -3.7% 5,67 15,95 12.24 (54.4 1551 !
dul 24,5 Q3411 19.9¢ 12,16 159 -3.74 5.6 -39 5.71 158 1£.28 153.5 iS3.¢ 2
fAug 4.5 0.3411 15.8 12,87 (546 -3.91 9.5 -3.74 5.72 15.96 12.29 155.2 158.9 3
Sep 4.5 @.3811 16,37 12,2 t6l.6 -3.13 5.63 -3.48  S.61 16,22 12.18 156.3 4@ §
Oct 24,5 8.3411 16.14 12,82 164.7 -3.57 5,46 -3.38  S.64 16,32 12,21 57,7 1535 0§
Nov 24,3 @.3411 16.82 12.17 66,1 -2.89 5.6 -3.26 5.7 16.45 12,26 159.6 l&l.9 o
Dec 24,5 0.3411 16,64 12,24 161.3 -3.86  5.67 -3.27 5.8 16.44 12.36 148.8 41,7 7
SIZE 19
Jun 4.5 8,3475 15,58 12.88 157 -3.77  5.64 -3.75  5.67 15.59 12,12 152.2 1507 |
Jul 24,3 8.3475 15,31 11.91 1545 -4.83 S5.46 -39 S.71 1S5.44 12,16 151.3 147 Z
Aug 4.0 03475 15.8 12,17 196.8 -3.55 5.72 -3.74  5.72 5.6 iz.17 183 1948 3
Ser 245 @.3475 15.54 12,89 (53.8 -3.8  5.64 -3.48 S.61 15.B6 12,06 154.7 1814 4
Oct 4.5 8.3475 15.94 12,2 189.5 -3.4 0 5.7 -3.38 S.64 15.96 12,89 155.¢ 1547 5
oy 24,5 B3T3 15,9 12,23 159.2 -3.A40 5,79 -3.26 5.7 16,89 12.14 157.4 1S6.8 b
Dec 24,5 B.3475 15.68 12,45 157.9 -3.67 4 -3.27 5.8 16.88 12.24 158.6 157.3 7
SIIE 28
Jun A5 8,3485 15,49 11.97 1556 379 5.34 -3.75 S.67 15,53 2.4 I51.9 149.%
Jul 24,5 B.34B5 (5.14 12,85 1527 -4.14 5.6 -39 571 15,38 12.14 (58.9 147.7 2
fug 24,5 B.3480 15,44 12,16 1528 -3.83  5.73 -3.74 5,72 15.55 12,15 152.¢ (5.6 3
Sep 28.5 0.348% 15.76 12,82 156.5 -3.93 5.59 -3.48 5.61 15.81 12.84 (53§ 531 4
et 24,5 9.348% 15,97 12.87 159.¢ -3.32  S5.65 -3.38  S.64 15,91 12.87 155.2 155.% §
Nov 24,5 B.3485 16.23 11,95 168.1 -3.85 5.52 -3.26 5.7 16.83 12.43 IS, 1568 &
fet 24,5 08.3485 16,47 12,83 16137 -2.81 S.6 -3.77 5.8 16.B2 12,23 156.3 b2l 7
SHIE 2
Jun 4.5 B.3487 15,42 12,05 (86,5 -X.85  5.63 -3.75  5.67 15,52 12,99 151.8 156.3 |
Jul 24,5 B.34687 15.54 12,26 156.1 -3.73 0 5.83 -39 571 15.37 12,14 156.9 iS40
Aug 4.5 8.3487 15.57 12.84 53R 1.7 5,62 -3.74 5,72 15.53 12,14 152,64 157 3
Sep 24,5 8.3487 16,28 12.86 163.5 -3 5.63 -3.48  5.61 15.79 12,84 153.8 158.7 4
fct 4.5 8,3487 f6.15 11.94 l61.6 -3.12 5.52 -3.38  S.64 15.89 12.87 155.1 156 3
Nov 4.5 8.7487 15,79 12.14 196.9 -3.48  5.77 -3.26 5.7 16.82 12.12 {57 155.1 &
Dec 24,5 0.3487 15.73 12.16 1562 -3.54 574 -3.27 5.8 16.81 12,22 158.2 154.8 7
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QUALITY 4893 : COURSES & WALES<CHM CALCULATED FROM
Estim. CocmeMrcnm  MONTHLY MEAN lc.lw

\j T L pam v T v T ™

%

19 N o = Courses A
+ = Hales PR

12 - / -
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1 b / b

14 - . 5
v

lu of / -
12 - # B
11 e
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e
11 12 13 14 15 1€ 17 1S 19

Measured LCourses-cm, Wales-cm
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QUALITY 4892 : MEAS WEIGHT ws THAT ESTIMATED UIA

Est Wt MONTHL Y MEAH Tcolw
v v y v v v v v r —
7 | r
/~ V=5
17w o yd . 4
€S ¢ d .

v

A0 o
09/0&8080" °

R 5 L

145} R ;
v
t4g  } ya .
7€ /
P ] ™ / -
135 146 145 150 1S5 166 165 159 155
Heasured Weight gsm
QUALITY 4892 : CALC WEIGHT vs THAT ESTIMATED UlA
Est Wt MONTHLY MEAN Ic.luw
v 14 T v v v v T v /
175 _ VA
/ A'l=.\.)'
t7e /" 7
. e
€5 : e
-~
160} A :

e ]
145 | R -
7
ide - / -
1328 //'
~ / ~
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Calculated Werght gsn



Appendix 4

o . \ . o ‘ S i 1o Lo ;
QWA GR A4S '\b—:'a.u") . Cog{{;_;_ﬂ\eacl,[(ow pact |

1—(. -Lw

bo

S I I IS I S T

un Q| SeF | oot | Nev  wee. | | T
| i ’ ' * PSR S U A N
| T MonTr og A%y o
SFRINMG CITY 19886
SINGLE QUALITY CALIBRATION EXERCISE
Honthly averagee for lc and Iw
K
BUALITY 489% (1&-213
No Ic Ic Iw Tw Updated Mean
Rerds Mean sd Mean sd ic 1w
JUN ) ~3.753 @.32 5.67 8.17 -3.793 0 G.&7
Jul 6 -3.9@3 6.18 5.712 8.2 -3.828 §.691
AUG & -3.738 @.13 a.718 g.16 -3.783 §.7@4
SEF & -3.48 @.37 S.613 @.02 ~3.631 5.639
0cT &} ~3.378 @.17 D.644 @.14 -3.384 5,451
NOY & -3.297 @.27 5.697 8.11 -3.381 &.474
DEC & -3.267 @.33 3.797 @.1% -3.324 5,735
Me & n -3.53¢ 3.06%93
sd @8.258 @.@59
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