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1. Introduction

Early in 1982 TRD was asked by the Norwegian Textile Institute (NTI) for advice in planning
a project to investigate the potential of liquid ammonia as a finishing treatment for cotton
knitgoods.

The main objectives of the project were as follows.

1. To evauate the effect of a liquid ammonia treatment on fabric appearance and
performance in comparison to piece mercerisation.

2. To assess whether liquid ammonia can be used to upgrade the appearance or performance
of fabric made from carded as compared to combed yarn.

From previous experience we have established that, ideally, a minimum of 15 qualities (3
yarn counts x 5 stitch lengths) is needed to enable a reasonably accurate determination of the
effect of a particular finishing route on any given fabric structure.

Conseguently, a proposal was put forward, with consideration to the cost of producing and
processing large quantities of fabric, which was considered to be the minimum requirement
necessary to enable objective (1) to be satisfied while in addition going some way towards
providing an answer to objective (2).

The proposed plan, in summary, suggested that 15 qualities (3 yarn counts x 5 stitch lengths)
of 24 gauge single jersey fabric should be produced from combed cotton yarn in sufficient
quantities to allow processing through three finishing routes.

eg. 1. dyedonly control
2. dyed and liquid ammonia
3. dyed and piece mercerisation

In addition 5 qualities (1 yarn count x 5 stitch lengths) of carded cotton should be produced
and processed through the same three routes. By choosing 24 gauge single jersey for the
evaluation, the KI/K2 data base and fabric samples immediately provide a wide ranging basis
for additional comparisons.

The proposal was accepted by NTI and it was agreed that, as the first stage in implementing
the project, TRD would carry out the production of the grey fabric. This commenced towards
the end of 1982 and all the knitting and grey fabric testing was completed by the end of
January 1983.

The information recorded in this report covers the details of the fabric production and
includes the raw test data for the yarns and grey fabric. No attempt has been made, at this
stage, to anayse the results of the grey fabric testing with the exception of stitch length in the
as-knitted grey fabric. These figures have been analysed in comparison with the
measurements of course length made during the fabric production and serve as an additional
check on fabric quality.

2. Machinery And I nstrumentation

The single jersey knitting machine used in these trials is located at TRD's premises in
Manchester and has the following characteristics.

Monarch XL-JS, 24 gauge, 26" diameter, 60 feeders, 1920 needles equipped
with triptape positive feed and side creels.
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Course length (run-in) was measured using a Welmstar Type RS100 electronic course
length/yarn speed meter. Yarn input tension was measured using a Schmidt Type 2 yarn
tension meter.

3. Knitting Plan

The knitting plan, as summarised in the introduction is shown in detail in Table 1. The
combed yarn counts and stitch lengths are replications of those included in Project KI.
Tightness factors are cal culated from nominal tex.

In the original plan it was proposed that the carded yarn would be knitted to the same five
qualities as the equivalent combed yarn. During production of the fabric, however, it was not
possible to produce the tightest stitch length 0.291 cm from the carded yarn we had available,
without an unacceptably high fault rate. Consequently the plan for the carded yarn was
amended and an additional, slacker quality, with a stitch length 0.372 cm, was included as
replacement. In every other respect the knitting plan proposed to NTI was adhered to.

4. Yarn
The yarn was ordered from Courtaulds Northern Spinning Division.
Combed quality KCW hosiery yarn, waxed on cone.
Ne 1-24 340 kilos
Ne 1-28 316 kilos
Ne 1-32 283 kilos
All with atwist factor of 3.5, Z twist.
Carded quality hosiery yarn.
Tandem carded, waxed on cone.
Ne 1-28 316 kilos
Twist factor 3.5, Z twist.

After the yarn had been delivered, samples were submitted to the I1C laboratory for testing,
before knitting commenced.

The yarns were tested for count, twist, friction against steel, single end strength and
extension, according to |1C standard testing procedures.

4.1. Yarn Testing

The results of the preliminary yarn testing carried out by the laboratory are reported in Table
2. The results for count, friction, single end strength and extension were well within
commercial tolerances. Although the twist factors were dlightly on the high side, this was not
by asignificant amount.

4.2. Yarn Faults
After producing three pieces of quality 291 (stitch length = 2.91mm) from the 1/28's cc



combed yarn, the carded yarn was put up on the machine. After approximately half a piece
had been produced it was clear that there was a high incidence of thick places in the yarn
which were causing an excessively high fault rate in the fabric. Courtaulds were contacted,
and on examination, agreed to take back the carded yarn and re-clear it to closer tolerances.
Knitting proceeded with the combed yarn until the carded yarn was returned. By this stage
quality 321 was in production and it was decided to continue with our normal production
flow, returning to the two tightest qualities for the carded yarn at the end of the trials. The
fault rate produced in the carded yarn was still high but was not considered to be unrealistic
and therefore no further action was taken.

After completion of the production of the combed yarns, quality 306 was produced from the
carded yarn. On attempting to produce quality 291, however, the fault rate again became
uncommercia and, consequently, the decision was taken to substitute this quality for the
slacker quality 372 which was then produced satisfactorily.

4.3. Fault Rate

To obtain ageneral idea of the performance of each yarn count during knitting and also to test
for an effect of stitch length/tightness factor on the performance of the yarn, a fault rate
analysis was carried out. Every time a fault appeared in the fabric that could be specifically
related to the yarn, as opposed to the machine or operative, a record was kept and the totals
for each piece recorded on the production data charts.

The detailed analysis of fault rate, averaged to faults per 100,000 metres of yarn, for each
count and stitch length is recorded in Appendix 1. The nominal length of yarn knitted per
pieceis calculated from target course length readings, as follows.

yarnlengthinm = course length in cm x feeders x revs/ 100

The performance of the combed yarn in terms of average faults was perfectly acceptable. The
much higher fault rates for the carded yarn reflect the inferior quality of this yarn as
compared to the combed product.

On average, there is no conclusive evidence to suggest that, for the yarn used in this project at
the stitch lengths knitted, there is a systematic effect of stitch length/tightness factor on the
incidence of yarn related fabric faults, with the exception of this quality of carded yarn which
was found to be un-knittable at a stitch length of 0.291 cm.

However, it would be dangerous to deduce too much from the figures presented here because,
although a substantial amount of yarn has been knitted, significantly larger quantities of yarn
for each variable would need to have been tested to arrive at reliable or meaningful
conclusions.

4.4. General Yarn Performance and Quality

The combed yarn performed adequately during knitting, causing no special production
problems. By contrast the carded yarn created production problems due to its unevenness and
irregularity which resulted in quite high fabric fault rates. In addition the amount of fly
generated by the carded yarn during knitting was excessive which also contributed to
production problems, e.g. frequent stops to enable the machine to be cleared of the fly build-
up, loose fly blocking feeder holes and yarn guides resulting in additional fabric faults.



5. Fabric Production

The pieces were produced according to the revised production plan - Table 3.

5.1. Production Data/Quality. Control

All quality control and production measurements recorded during the course of knitting are
listed on the production charts - Appendix 2 - arranged in yarn count order.

Course length

The course length target figure for each piece was calculated from the nomina stitch length
in cm multiplied by the number of needles in the machine. The course length figures quoted
for the start and end of each piece are mean results from several readings taken over at least
five feeders, selected at random around the machine.

The accuracy of the Welmstar course length meter is quoted by the manufacturers as being +
1% and, therefore, the production tolerance on course length measurements was also set at +
1% i.e. adjustments to the run-in would only be made, after a quality was initialy set up, if
the mean course length measurement deviated from the target figure by >1%. In fact, it was
not found necessary to make any such adjustments, and an inspection of the figures will
confirm that in all cases the measurements were very much better than + 1%. Figure 1 shows
the linear regression analysis, as additional confirmation.

Courses/3cm Off Machine

This measurement was intended only as a quick ready reckoner to enable the number of
machine revolutions required to produce a length of 100 metres to be calculated. After each
quality/yarn change a piece of the fabric was taken from the machine and allowed to relax
free of tension for several minutes. Courses/3cm were then measured, converted to C/cm and
this figure used to cal culate machine revolutions.

required machinerevs = courses/cm x 100 x 100/ No. of feeders

Courses/3cm

As an additional production/quality control measurement the courses/3cm were measured at
the beginning and the end of each piece, centrally above the take-down rollers.

Yarn Tension

At the beginning and end of each piece, yarn input tension was checked, adjusted where
necessary and maintained throughout the production at between 3-5 g.

Additional Information
Each piece includes a cutting line.

At the end of each piece of combed yarn the machine was thoroughly blown down to clear fly
and contamination from the guides and the feeder holes. For carded yarns the machine was



cleaned at |east twice per piece.

Samples for fabric testing were removed from Piece 1. 5 metres for 11C and 5 metresfor NTI.
Each piece was weighed and the piece weights noted on the production charts and piece
tickets.

5.2. Pieceldentification
Each piece was marked at the beginning and end with a piece identification number.
eg. Code N24/1-24/321/1

Decode: NTI 24g/ Ne 1-24 / 3.21mm stitch length / Piece No. 1

The fabrics produced from carded yarn are identified by the letters CD following the yarn
count.

eg. N24/1-28CD/354/1

In addition to the code which is written on each piece, each piece aso has a piece ticket
attached to it. On these are written the project code - NTI - the piece identification code, the
weight of the piece and any knitting comments. For example, any faults in the fabric which
need to be noted by the finishers. The piece tickets are also colour-coded according to yarn
count.

Ne 1-24 Pink + red stripe
Ne 1-28 Green + red stripe
Ne 1-32 Blue + red stripe

Ne 1-28 Carded Green + green X

5.3. Fabric Faults

Any holes created in the fabric during knitting were mended to avoid processing problems
during finishing. The faults are recorded on the piece tickets.

5.4. General Comments

Apart from routine maintenance and general wear and tear repairs, the machine, in general,
performed well throughout the knitting. There was, however, one problem which devel oped
concerning the rev. counter. On one or two occasions it apparently jumped during the
production of a piece. Consequently, although the revs shown indicated that the correct
length of fabric had been knitted, on weighing the piece the roll was found to be light. Where
the discrepancy was found to be excessive an additional part-piece was produced and sewn to
the main piece. Thetotal weight for both pieces was then recorded. In the main, however, on
the few occasions when this occurred the shortfall was not considered to be serious as the
method of calculating length from dry relaxed courses practically ensures a minimum running
length of 100 metres per piece for processing.

In the original estimates for yarn requirements, an alowance was made to cover wastage
during production which naturally occurs, for example when changing a quality. Appendix 3
contains a breakdown by yarn count of yarn utilisation in the project.

Estimates for weight of yarn knitted plus the weight of yarn remaining are deducted from the
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actual net weight of yarn delivered as invoiced by Courtaulds. This figure is expressed as a
percentage of the weight delivered.

The average overall loss in production across all yarns was 4.8%. The particularly high
percentage loss figure for the carded yarn can be accounted for because of the additional
knitting problems experienced with this yarn; high fault rate, cast-offs etc.

6. Comparison Of Sitch Lengths Measured On The Machine With Those
Measured In The FabricIn The Laboratory

As one of the main objectives of this project is to evaluate the effect of certain finishing
procedures on the dimensional properties of the fabric, it is essentia that stitch length can be
accurately determined. It is also important that the method of measuring gives a consistent
and reliable estimate of the stitch length from which the fabric is known to have been knitted.

Figure 1 confirmed that the stitch length, recorded by the Welmstar run-in meter, going in to
the fabric was the same as the target figure. Therefore, to confirm that the stitch length in the
fabric as measured in the laboratory was also essentialy the same, these figures have aso
been compared.

Table 4 records the mean % differences between the target and on-machine measurements
and target and laboratory measurements. The average vaues are 0.01% and 0.43%
respectively. Figure 2 illustrates the results for laboratory stitch length graphically. Figure 3
illustrates the linear regression analysis for the target vs. laboratory results.

There does not appear to be a significant difference between the laboratory estimates of stitch
length and target/on machine values. The r? figure of 0.997 indicates a high degree of
correlation between the two sets of figures. Consequently stitch length measurements as
recorded by the laboratory can be accepted as giving a reliable estimate of actual fabric stitch
length within practical discernible limits.

7. Grey Fabric Test Results

The grey fabric test data as recorded in the laboratory in the “as-received” and the “fully-
relaxed” state, as defined by 11C, are included in Tables 5 & 6. As previously stated, no
attempt has been made to analyse these data at this stage, they are recorded here for
information only.

The carded yarns are identified in the tables printed by the computer by the letter C
immediately following the yarn count.

eg. 24/1-28C321/



Tablel

24 GAUGE MONARCH ¥L-15 26" DIAMETER, 60 FEEDERS, 1520 MEEOLES

COMEBED YARM

KNITTING PLAN

24 GRUGE SINGLE JERSEY

FABRIC CONSTRUCTION AND TIGHTNESS FACTORS

¥ARM COUNT STITCH LENGTH CM (TIGHTNESS FACTORS)
Ne 1=24 L . 306 321 . 337 » 354 i
k {16.21) | (15.45) |(14.72) |(24.01}) |(13.33)
Ne 1-28 & . 201 . 306 +321 » 337 . 354
ke {15.78) |{15.01) |{14.31) |(13.623) |{12.97)
Ne 1-32 L + 276 « 201 . 306 321 » 337
k (15.56) I(14.76) 1{14.04) 1{13.38) 1({12.75)
CARDED YARN
Ne 1-28 L « 306 « 321 337 « 354 . 072
I {15.00) 1(14,31) | (13.63) | (12.97) | (12.34)
L = stitch length
k = tightness factor = Jtex from nominal tex

L




Table2

PRELIMINARY YARN TESTING

NOMINAL COUNT YARN COUNT | FRICTION TURNS TWIST FACTOR SES EXT
NE NE TEX U INCH METRE| ENG METRIC| G %

COMBED

1-24 23.7 24,8 0.12 17.8 yor.of 3.7 34.9 [340.1 .1

1-28 27.2 #1.8 0.12 19.2 753.8] 3.7 35,2 [302.3 5.7

1-32 32,2 19,4 0.11 20.5 BO7.5| 3.6 34.6 [240.0 5.4

CARDED

1-28 27.9 21,2 0.11 18.8 739,2| 3.6 34.0 [240.2 5,2




Table3

24 GAUGE SINGLE JERSEY
ORDER OF KMITTING

—_—

NE STITCH I_.,EHE'E'H I_:l"l COURSE _L_EEGTH PIECE NUMBERS
1/32 COMBED 276 530 1 z 3
1/32 COMBED .291 5549 1 2 5
1/28 COMBED .291 559 1 2 3
1/28 COMBED . 306 588 1 2 3
1/74 COMBED . 306 588 1 2 3
1/32 COMBED . 306 588 1 2 3
1/32 COMEED .321 616 1 2 3
1/28 COMBED .321 616 1 2 3
1/28 CARDED . 321 616 1 2 3
1/%24 COMBED .321 616 1 2 3
1/24 COMBED . 337 647 1 2 3
1/32 cOMBED . 337 647 1 2 3
1/?8 CARDED 337 647 1 2 3
1/28 COMAED .337 647 1 ) 3
1/28 COMAED . 354 680 1 ) 3
1/28 CARDED . 354 80 1 2 3
1/24 COMAED . 354 680 1 2 3
1/24 comBED L3372 714 1 2 3
1/28 CARDED . 306 588 1 2 3
1/28 CARDED L372 714 1 2 3

Total number of pisces = B0
Pisce No. 1 knitted approximately 110 metres in length; 10 metres removed for
grey fabric testing; 5 metres I[IC, 5 metrass NTI.

Pimce Hos. 2 end 3 knitted approximately 100 metres in length
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Table4

COMPARISON OF STITCH LENGTH
TARGET/ON M/C_ TARGET/LAB BW

TARGET 5L. ON M/C % DIFFERERCE 5L. LAB B % DIFFERENCE
Na SL mm W mm Target/on m/c ¥ mm Target/Lab BU |
1-24/ 3.08 3,065 L 0.16 3,079 4+ D.62
.71 3.7211 + 0.03 F.229 4+ 0.59
3.37 3,372 + D.06 3,350 + D.59
3.54 3,54 o 3.567 + 0.76
3,72 3,712 - 0,22 5.735 4+ 0.40
1-28/ 2.91 2.91 o 7.979 + 0.65
3,06 3,058 - 0.07 3.068 4+ 0,26
3.21 3.213 + 0.0% 3.218 4+ 0.75
3,37 3,371 + 0.03 3,382 + 0,36
3.54 3.541 : 4 0,03 3.547 + 0.7
1-32/ 2.76 2.761 + 0.04 2.796 + 1.3
2.91 2,911 + 0.03 Z2.956 + 1.6
3,06 3.063 + 0.1 3.052 - 0.26
3.21 3.203 - 0,22 3.213 + 0.09
3.37 3,375 + 0,158 3.387 4 0.5
1-28c0/ 3.06 3,059 - .03 3,072 & .38
3.71 3.214 4 0,12 3.202 - 0,26
3,37 3.368 - 0,06 3.382 + 0,36
3.54 3.541 + 0.03 3.546 + 0.17
3.72 3,71E = 0.05 3,722 + 0.05
% o+ 0.01 % + 0.43
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Table5

IICANTI KNITTING PROJECT 19832
24 GRUGE SIMGLE JERSEY ! GREY FABRIC AS RECEIVED

TexBW StLBH C3cmB W3cmB WECUE SprBH
G G G G G

SAMPLE G
2471-24-309€~ 25.1 3.073 50.4 32,1 137.8 6.4
24-1-24-321~ 25.8 2.229 48.3 J2.7 138.4 12,1
24-,1-24-3377 25.8 3.3909 43.0 33,2 130.°7 14.6
24-1-24-3727 25.2 3.735 37.3 32.7 125.5 i7.6
24,128,281~ 22.1 2.929 53.4 32.7 128.7 8.5
24,1-28-,3867 21.9 21.668 51.0 33.3 125.4 i4.¢
24-,1-28-s3217 22.80 3.218 43.9 33.23 116.3 12.4
24s1-28,3377 22.1 3.3282 42.7 33.7 117.0 1.3
24/1-28-354~ 22.2 3.547¢ 38.6 33.2 187.2 1€.8
24,1-32,276~7 18.3 2.79¢ 5r.0 33.4 105.8 186.6
24,1-32,2917 19.0 2.9356 52.8 35.2 108.8 18.5
24,1-32,3067 1.3 2.8B52 47.3 34.3 1B0.6 14.3
24,1~-32,3217 16.4 2.213 43.8 33.6 96.5 14.3
24-1-32,3377 18.2 2,387 41.3 33.3 9¢.0 iIr.9
24-1-2BC3606~ 21.2 2,072 48.7 33.5 128,80 14.5
24,1-28C321~ 21.1 2,292 44.4 33.0 108,7 19.4
24-1-28C32327~ 21.8 3.382 41.9 33.3 1@5.¢ 13.3
24-1-28C334~ 20.8 2,346 38.4 32.3 183.8 15.2
24-1-28C3272~7 21.3 3.vz2 35.5 32.1 181.3 16.4
HidBW BstBH Di=tBW ThknsB YStrE extBW
SAMPLE G G G G G G
24-1-24-306~ 89.1 6532.2 14,3 633 333.4 €.7
24-1-24-321 7 89.3 688.6 14.6 633 322.:2 6.8
24"-1-24/33?" 88.3 656.8 14-8 641 33?-1 5-5
24-1-24-354~ 339.8 592.1 14.9 €43 3@9.:2 5.8
24-1=24-3727 87.7 564.7 14.06 652 327.6 6.7
24"[-23f'291'- 86-6 6?4;8 13.9 593 319.8 ?Is
24-1-28-306~ 85.5 3ISE2.5 14.6 €18 3081.1 7.0
24-1-28-321~ 86.9 588.4 14.6 598 285.8% 7.0
24-1-28-337~ 7.9 576.8 14.8 651 2€83.1 6.1
24-1-28-354~ £9.2 544.8 14.9 623 387.5 6.9
24-1-3272767 85.7 529.¢ 14.3 52 218.89 6.3
24-1-32-291~ £0.8 516.4 15.5 268  225.6 6.9
24-1-32-306~ B4.3 496.5 15.2 Svi 231.9 7.4
24-1-32-321- 6.7 462.8 15.3 578 224.4 6.3
24-1-32,337~ 83.9 448.,2 15.1 Srg  zle.z2 5.7
24-1-28C3206~ ge.4 S13.32 15.5% €57 219.1 5.2
24-1-28C321~ g7.8 453.5% 14.8 £19 226.1 6.0
24-1=28C237~ 91.9 459.4 15.7 615 224.4 5.6
24-1-28C254~ 89.32 437.3 14.7 635 225.6 5.9
24-1-28C37027 $1.2 446.1 15.5 625 238.4 5.3
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Figurel
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Figure3
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Appendix 1. Fault Rate Analysis

YARN COUNT = 1724 COMBED

MACHINE GAUGE 24

FIECE MO.

FALLTS

LENGETH OF YARN
KNITTED PER BIFCE
METRES

LENGTH OF YARMN

KNITTED PER 5L
METRES

CALC, FAULTS
PER 100,000M OF
YARN

24/1-24/306/

1,034,762.4
940,564, 8
940, 564.8

2,915,892.0

0,89

2af1-24/321)

\ﬂh'lnu‘l

-
[=]

1,016,400.0
924,000.,0
924,000.0

2,864,400.0

0.e7?

2af1=24/337/

972,441.0
883,931,4
BA3,931.4

2,740, 303.8

o.77

24/1-24/354/

947,376.0
861,288.0
861,880.0

2,669,952,0

0.&67

24/1-24/372/

m W @t oW @ (h =] @ [

915,319,2
832,800.6
832,809.6

2,581,538.4

0D.74

TOTAL LENGTH OF YARN KNITTED = 13,772,086.2 M

TOTAL FAULTS

= 109

BVERAGE FAULTS PER 100,000m

OF YARN

0.79
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YARN COUNT Ne 1,28 COMBED

MACHINE GAUGE 24

PIECE ND.

FAULTS

LENGTH OF YARN
KNITTED PER PIECE
METRES

LENGTH OF YARMN
KNITTED PER 5L
METRES

CALC. FALLTS
PER 100,000M OF
YARN

24/1-28/291/

1,209,117.0
1,099,105.8
1,099,105, 8

1,407, 328.6

0.68

24/1-28/ 308/

991,720.8
901,756, 8
901, 756.8

23795,234. 4

0.32

24/1-28/321/

971,308, 8
889,257.6
862,974.4

2,743,540.8

0.47

24/1-28/337/

972,441.0
883,931.4
883,931.4

2,740,203.8

0.29

24/1-28/354/

L3 = D e e | h B =) | W W @

947, 376.0
861, 288,0
861,288.0

2,669,952.0

0.3

TOTAL LENGTH OF YARN KNITTED = 14,356,259.6 M

TOTAL FALLTS

= Gl

AVERAGE FAULTS FER 100, 000m

OF YARM

0,43
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YARN COUNT Ne 1/32 cCOMBED

MACHINE GAUGE 24

LENGTH OF YARN | LENGTH OF YARN | CALC, FALLTS
PIECE NO. FAULTS |KNITTED PFR PIECE |KNITTED PER 5L |PER 100,000M OF
METRES METRES YARN
zaf1-32/276/ 1 5 1,126,992.0
2 5 1,024,596.0 1,176,184.0 0.32
3 O 1,024,596,0
24f1-32/291) 1 1 1,045,106.4
z 7 950,188, 2 2,945,4B2.8 D.48
3 & 950,188.2
za/1-22/308/ 1 7 1,034, 762.4
2 1 940, 564, B 2,915,892.0 0.38
3 3 940,564.8
zaf1-32/321) 1 3 971, 308.8
2 1 882,974.4 2,737,257.6 0,33
3 5 B82,074.4
zaf1-32/337/ 1 1 040,608.6
2 2 BE3,931.4 2,708,471.4 0,26
3 4 BB3,931.4
TOTAL LENGTH DF YARN KNITTED = 14,4683,287.8
TOTAL FAULTS = 51
AVERAGE FARULTS PER 100, 000m
OF YARN = 0.35
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YARN COUNT ne 1/28 CARDED

MACHINE GRUGE 24

LENGTH OF YARN | LENGTH OF YARM | CALC. FAULTS
PIECE NO. FAULTS |KNITTED PER PIECE |KNITTED PER SL |PER 100,000M OF
METRES METRES YARN
24/1=28C0/ 306/ 17 991,720.8
2 10 801, 756.8 2,795,234.4 1.72
3 21 901, 756,8
24/1-2800/321 A 20 971,7308.8
2 & BB2,974.4 2,737,257.6 1.21
3 £82,974,4
24/1-2800/3374 15 572,441,0
2 13 883,931.4 2,740, 303.8 1.31
3 =] 8B5,931.4
24/1-28C0/354,4 10 947,376.0
2 15 861,288.0 2,669,952.0 1.309
3 12 861,288,0
24/1-28C0/372A 3 915,919,2
2 4 B832,809.5 2,581,538.4 0.7
3 11 B32,809.6
TOTAL LENGTH OF YARM KNITTED = 13;524,2868.2
TOTAL FAULTS = 172
AVERAGE FAULTS PER 100,000m
OF YARN = 1.27
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Fachines bﬂﬂﬂ_ﬁﬁ&ﬁ YL-dS

Appendix 2: Production Data

24

Gauge: Ho. of Needles:__ 1920
Wo. of Feederss ﬁﬂ Machine Diamster: gﬁ M
FIECE COURSE LEWGTH| MEAN CL AT MEAN CL AT c/3cm on c/3cm ofFF WIDTH AT | WIDTH OW RENS PIECE
Ho. TARGET START DF PIECE | END OF PIECE MACHINE MACHTINE ROLLER{CM)} ROLL (CM)| PROOUCED WMEIGHT | FALL
Start End KG
waalraalsop] (| 588 5e8 588 42 |43 48 8z 83 2432 laaz | s
wealraafson[a | s8E 588 588 42 | 43 83 83 bt l23s |
Naa|l24[s06[3| 588 589 54, 43 | 43 83.5 825 | 2666 |23.6 | 12
naglraglan |1 | blb bib bly 39 | 2a 4% $3-5 82-5 2350 {223 | 4
Mﬁ!n—‘!’- bib (A1 bty 3a_| 40 82 82 2500 1224 | 10
m!lvu!szl[s blb b1F 61F 2 | 24 83 g2 | a2s00 |a8 | &
nafrafsnfi | 643 b4 648 % |35 | a4 83 83 2305 213 | 8
Maliagluzfal 64 64T t48 % | 35 83 23 2% lay | >
naftasfsnlsl 643 648 b4t 3% | 36 83 8% 2233 202 | b
Noa|eaalssali| 680 63 680 33 |22 | 3g 83 85 | 2322 |was]| 8
noaliaalssela] 680 680 681 32 | 32 83 g3 210 [2038] 5
Najiagliselz] 680 63 680 32 |32 83 &2 2w 206 | s
N4 eoalsaalt ] Fug 34 313 30 |29 35 83 235 | 238 |as | 8
Naafi-2a[z2apr 314 F3 Ha 23 |29 83 835 44 |48 | 3
Nud|caafsmlsl 4 12 33 29 |29 83 g5 | 1444 W | 8
macnine: MONARCH ¥lL-JS Gauges A4 No. of Needles: Q9o
Mo. of Feederss &0 Machine Diameter: A& el
FIZCE COURSE LENGTH| MEAN CL AT FIEAN CL AT c/3cm o c/3cm oFF WIOTH AT WIDTH OW REVS FIECE
ng., TARGET START OF PIECE| END OF PIECE ﬁ%ﬁﬁr MACHINE ROLLER{CM)| ROLL (CM}| PRODUCED aiz(gn_'r FAUL
raalaglaant| 559 558 5359 4% | a% 59 815 83 3605 |35 | 8
Nag|i-agbafa| 559 539 559 4% | a% 83 825 13133 |14 b
Naeaganf2l 559 558 560 40| 43 83 83 2233 |25 | A
naaliaefzoef 1| ssg 581 588 43 | 42 4 82 82.s | 281 m 12
1-24 | 58g 583 58% 42 | 42 B2 82 23Sk s | 32
Nag|uagfsoelz| S88 S8} 583 42 | 42 22 82 2556 1wz | =2
w2gfaafi]  e1b bls ol¥ 38 | 3% 43 25 82 2428 (193 | F
Nagf-aglsafal  bib bI2 618 39 | 28 83 82 2406|133 | 4
Nz4ftagfsufs| b1b 613 613 39 | 28 825 82 2389|186 | 2
N2af-28Jamali] 64+ b4% 648 35 |34 | 4 325 BiS | 2505 (W% | |
naafi28vafal 643 b4t 4% 34 | 34 83 205 | 2233 (w82 | |
N24|i28303)3]  e4% b4t 648 35 | 34 83 815 223% |\ | 6
Naa|-2gssals| 680 680 639 3|3 38 82 | 2322 |20 | 4
M2ali-28[3salal 680 680 680 LI Y £2 1) 2114 188 [ 1
Neaf1-28|zs4/3| 680 680 681 E 8% 81 2m a3 3
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mechinei_ MOMNARIH XL -JS

24

Gauge! Ho. of Needles: 1920
Ho. of Fesders:__ b0 Machine Diameter:__ 2.6 INew
FICC COURSE LENMGTH| MEAN CL AT MEAN CL AT thEH L] c/3cm OFF WIOTH AT | WIDTH ON REVS PIECE
[ TARGET START OF PIECE | END OF PIECE MACHINE MACHINE ROLLER(CM)| ROLL (Cm)| PROOUCED WEIGHT | FAUL
Start End KG
1 5%0 530 530 48 43 58 i} Bl 3544 | 20 s
u:g||-}1!335f2 530 530 53| 4% A3 82 2\ 3222 [ S
Naa|lsa(sjs| 530 530 530 43 | 48 82 81 3222 |w | o
Nadlp3alefi | 559 559 558 44 | 44 51 81 81 TT
NM!l-sﬂ.li\t!l 559 560 559 a4 | 43 24 81 2833 i
Naali3alen|3| 559 559 559 aq | 44 £ 8l 2833 sl &
Naal-afzoeli] 588 588 588 38 | 3 48 82 Bo-s | 2433 |2l 3F
mg_h;:g]m,{ 588 588 528 Al 30 g2 Bo-s 266k Y I
Nagli-3a g3 568 589 588 4| 50 82 805 | 2ebe | | 3
Nglesafaaii] b6 bls b15 B | 36 43 82 205 | 248 w2 |3
aalilal bk 6\S blS 3 | 36 8l 805 2389 156 1
Naglisafzals]  eib blS bis i | 2 8 £0-5 2389 wq | s
Naaleaa[3n3fi| 4% b48 648 34 | 34 s Bos | 2423 |3 | |
Nulesa|alal 643 b4 8 648 34 | 34 8\ Bos | 299% |1s4| 2
Naaleialzsgls] 643 648 648 34 | 34 81 g0s | 2033 |1s | &
Machines L-J% Caugei___ a4} Ho. of Nesdles: 1920
Mo. of Feedsrs: £O Machine Dismeter:_ Do INCW
FIEZCE COURSE LENGTH| MEAN CL AT FEAN CL AT c/3cm on c/3cm OFF WIDTH AT | WIOTH ON REVS PIECE
no. TARGET START OF PIECE| END OF PIECE MACHINE MACHINE ROLLER(CM)| ROLL (Cm)| PRODUCED WEIGHT | FAUL
Start End KG
N24Qs J SEE 58% 58% A2 | 42 46 825 82-5 281 154 | \F
Nagfi-2icoisoplal S8 588 588 42| 42 83 Bz5 2536 1325 | 10
Naafl28eo[topl3 | 588 $8% S88 41s | 42 83 825 2556|155 | 21
Najiageolsn]i | Gle 6% 618 8 |38 4% 225 81 2028 186 | 90
Nadl-zacplnfa | ble 613 b3 33 | 3% 825 B1-5 2389 g4 | b
Naa|iagefizfa | ble b1t b1y T |33 82 82 2384|186 | F
N24|1-2gen J333) b4t 4% 64T 34 | 34 41 83 g2 2505 181 |15
Nulaso sl | 64% b4b 645 24 | 33 83 82 2233 (132 [ 13
N0 353|643 643 648 34 83 82 223 [ns | 8
ugh-m[ﬁ]: 680 639 £80 31|31 38 83 82 2322 |18 10
N2a 2 ya| 680 b80 68 3| 3 83 82 20 155 | 1S
Nt -zxq;ﬂ;s %0 bso 680 T 825 82 201 WS | 2
Natlezsoofsali] 314 3 S 29 | 29 35 83 8% 2138 4s| 3
Naaliages |3nlal 4 H4 EAT 29 | 29 33 83 waq 185 | 4
Nadfiagen[sadls|  Ha 4 314 29 | 285 83 83 aa4 1182 | 1
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Appendix 3: Yarn Utilisation

NTI 24G SINGLE JERSEY

SUMMARY

TOTAL WEIGHT OF FABRIC FOR PROCESSING

Na 1/32 255.2 kg
Ne 1/28 295.9 kg
Ne 1/24 318.8 kg
Ne 1/28C0 _259,3 kg
11259.2 kg
———

60 pieces et approximately 100 metrez length

Total weight of grey fabric

Total Yarn delivered

Yarn remaining
Waight of grey fabric

Waight ylrnffnbric for testing
Losa in manufacture
Overall ¥ loss

1318.5 kg

8B.3 kg
1230.2

1179.2

376
63.4 kg
4,8 £

23

= 6,000 metres
= 1129.Z kg



MNTI 246G SINGLE JEASEY

QUALITY PIECE WEIGHT Kg WEIGHT/QUALITY

1-24,/306,/1 22.7

2 23.5

3 23.6 69,8
1-24/321/1 22.3

2 22.9

3 21.8 67.0
1-24/337/1 21.7

2 21.7

3 20.2 £3.6
1-24/354/1 19.75

2 20,75

3 20,6 £1.1
1-24/372/1 19.5

2 19.6

3 18 57.3

Total Length of febric produced approx. 1500

Total waight of fabric for processing

Weight of yarn/fabric removed for testing

Total weight of yarn knitted

Mett weight of yarn delivared
Weight of yarn knitted

Natt weight of yarn remaining
Loas in manufectura

ﬂ Loas

24

mtas at

= J18.H8kg

Iﬂﬂmfpiaca

Jl8.8kg
325, 0kg

348 kg
329 kg
19 kg

12.8 kg
5.2 kg
1.8%

COMBED YARMN
KENT MILL



WTI 24G SINGLE JERSEY

QUALITY PIECE WEIGHT Kg WEIG ITY

1-28/291/1 25

2 23.4

3 24,5 72.9
1-28/306/1 19

. 19.5

3 19.3 57.8
1-28/321/1 19.3

2 19.3

3 1B8.6 57.2
1-28/337/1 14.7

2 16,2

3 139 51.9
1-28/384/1 20

z 18.8

3 17.3 56,1

Total Length of fabric produced spprox. 1500

Total weight of fabric for processaing

Weight of yarn/fabric removed for testing =

Total weight of yvarn knitted

Mett waight of yarn delivered
Weight of yarn knitted

Nett waight of warn remaining
Lozs in manufecturs

ﬁ La=sa

25

It

= Z895.89 kg

mts at 100m/piece

295.9kg
0.B6kyg
305.76 kg

322 kg
305.8
16.2

4.2 kg

COMBED YARMN
KENT MILL



NTI 24G SINGLE JERSEY

QUALITY PIECE WEIGHT Kg WEIGHT/QUALITY

1-32/276/1 20

2 19

3 19 58
1-32/291/1 17

2 17

3 17:5 51.5
1-32/308/1 17.2

2 17.0

3 17.0 5.2
1-32/321/1 16.3

2 15.6

3 15,9 47,8
1-32/337/1 16.3

2 15.4

3 15.0 46,7
- 255, 2 kg

Total Length of fabric produced approx. 1500
Total welight of Fabric for processing
Waeight of yarn/fabric removed for testing
Total waight of yvarn knitted

Mett weight of yarn deliverad

Weight of yarn knitted

Kett waight of yarn ramaining

Loss in manufacture

% Loas

26

mta at 100m/pisce

=

255,2 kg
8.5 kg
263.7 kg

305 kg
2673, 7

41.3

bl
Ml
-

LA

=
=1
=

kg

a

COMBED YARN
KENT MILL



NTI 24G SINGLE JERSEY

QUALITY PIECE WEIGHT Kg WEIGHT/QUALITY
1-28c0/306/1 15.9
2 18.25
A 15,5 49,65
1-280C0,/321/1 18.6
2 18.4
3 18,6 55,6
1-28C0,/337/1 18.1
2 17.2
3 17.5 57.8
1-28C0/354/1 18.0
2 15.5
3 16,5 50.0
1=-2800/372/1 14.5
2 18.5
3 18,2 51,2
= 259.25 kg

Totel waight of yarn knitted

Matt walght of yern deliverad

Waight of yern knitted

Mett weight of yern remalning

Loss in manufactura

% Loas

Total Length of fabric produced approx. 1500
Total weight of fabric for processing
Weight of yarn/fabric removed for testing =

27

mts at 100m/pieca

259.25 kg
B.64 kg
267.89 kg

343.5 kg
267.89
T5.61 kg

30.2
36.41 kg
10.6%

CARDED YARN
MAPLE MILL



