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Abstract: In this paper reverse tension
mechanism were observed. Soft winding is the
main criteria of level yarn dyeing. One of the
most vital difficulty of Dyeing a yarn package in
cheese form is the density variation of the soft
wounded packages themselves and also within a
package. . In most cases this density variation
results unlevelness of dyed package. This type of
unlevel is very common for double ply yarn
where the density varies significantly. A through
investigation had made to suggest effective ways
to achieve evenly dens package in soft winding
section in a well equipped modern yarn dyeing
factory. A new method termed as ‘reverse tension
mechanism’ has developed to maintain even
density within a package and also at packages
themselves .Co-efficient of variance found near
0.3% for the new technique whereas it is more
than 1% for the current system. This paper shows
that the density achieved by reverse tension
mechanism is very uniform at different layers of a
package and also at the packages themselves
than the conventional machine settings for both
carded and combed cotton double ply yarn of
finer and coarser count.

Keywords: Reverse tension mechanism, Portion
density, Package to package & within package.
Unlevelness.

1. Introduction

Package to Package and within package
shade variation problem is the major
technical difficulty for all the yarn dyeing
factories engaged in dyeing of double ply
yarn packages in cheese form. The problem
becomes very dangerous for those industries
that are engaged in sweater manufacturing
with solid color because the unlevel
packages of dyed yarn make the different
parts of a garment in different depth of shade
( Fig-1 a,b) and it become very visible in
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finer gauge structure. Traditionally it is solved in
most cases by segregation of the unlevel portion
from the packages or taking further reprocesses
like washing, stripping or redyeing the batches. In
some cases the dyers try to solve the problem by
employing some extra care in dyeing process.
Rejecting the unlevel portion or re-correction of
levelness is definitely not a economically

comfortable way to minimize the problem as it
causes wastage of lot of time and money. The
current research work tried to develop effective
ways to minimize the density variation in soft
winding package.

Fig:-1 {a):- Unlevelness in the knitted fabric
from a unlewel dyved package
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Fig: 1{ b)- Unlevelness in the dyed produced
packages, which lead to the unlevelness in the
kritted fabric
2. Reverse Tension Mechanism and

Uniformity of Density

Soft winding is the preparation of yarn
package before dyeing. Yarns are wounded
on perforated package holder with a definite
weight of yarn in each package. To achieve
levelness of shade after dyeing a yarn
package, it is very important to made soft
winding packages having uniform density at
different position of the package ( portion
density ) and also having minimum density
variation among packages themselves (
package to package density). Uniformity of
both portion density and package to package
density is a vital factor to have levelness of
shade after dyeing In traditional soft
winding machine settings, normally the
initial tension is set greater than the final
tension as to provide a firm base for the rest
of the winding to build a stable package. But
this paper shows that it is not true that the
initial tension must be greater than the final
tension. It has been found that a certain
amount of initial tension is enough for the
stable package build up and above this
tension, the higher

Soft winding package

Package Holder

Positiongf In)

Position-5 ( Middle )

Position 1 ( Out)

Fig:2- 'Portion density'- density at different position of a package

final tension does not hamper the stable package
build up. More over , it has been found that higher
final tension can provide better uniformity in
portion density than the conventional setting with
high initial tension. This idea of taking higher
final tension is a new but very effective one.
Trials have run with all the soft winding
controlling parameters such as winding speed |,
length, winding angle , type of winding , winding
tension etc. and it has been found that winding
tension has maximum influence on density
variation and the density variation found
minimum at that cases where the final winding
tension is higher than the initial tension, which is
a reverse idea of the common setting. That is why
it is termed as reverse tension mechanism.

3. Importance of this Research

This paper will be a very valuable assets the
readymade garments manufacturing factories who
are engaged in producing cardigans, sweaters and
other knitted garments from double ply cotton
yarn. The research will suggest effective
techniques to achieve evenly dense pre-dyeing
soft wound package. As a result, within package
shade variation ,the most common and most
disturbing problem of yarn dyeing sector will be
minimize with a great extent.

4. Methodology

“SSM PSC W/D DIGICONE Preciflex™
precision package winder” soft winding
machine is used for preparing yarn packages.
Winding tension has adjusted keeping Speed,
Package diameter, Package weight as usual
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for all types of yarn. Yarn types used are
32/2 and 20/2 combed and combed

cotton yarn. Uneven tension causes uneven
package density. which in turn results in
unevenness in subsequent technological
processes such as dyeing [1]. Different
machine setting has been evaluated to
maintain even tension as well as to achieve
even density throughout the packages. The
soft winding machine setting is very
important for uniform package density.
Again the setting vary for count of the yarn
and the types of the yarn. Here different
machine settings are applied for each type
and count of yarn and the uniformity of the
density is checked. In case of machine
setting, winding tension is a vital fact for
package buildup. Tension must not as high as
it will resist the liquor flow and at the same
time it must not too low which can make the
package so soft that can causes yarn fly out
from package during the flow direction
alteration. This alteration is very important to
ensure level dyeing as penetration is
obviously better if the flow can be reversed
periodically[2] Again, the yarn tension must
be uniform throughout in the different layers
of a soft wound package. Density in different
layers of a single package and the packages
in one run (60 packages/trial) is checked
for each trial and overall more than 150 trials
have made.
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Fig 3 Work flow diagram for the trials seeking uniform package density
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5. Result and Discussion

"well wound is half dyed". A uniform &
adequate flow of liquor through the wound
packages of material is a necessary perquisite
for level dyeing. [3]. In cheese dyeing, there
is a general tendency that the yarn density
and resistance to passage of a dye liquor
through the yarn cheeses are lower in the

inner yarn layers than in the outer yarn layers,
with the result that insufficient contact of the
outer yarn layers with the dye liquor occurs,
whereby after dyeing, color differences are
produced between the inner and outer yarn layers
of each yarn cheese,[4] It is required to wind up
the yarns evenly in order to bring the packages
into even contact with a dye liquor. If it has not
been possible to obviate unevenness in winding
density, consequently, it will be extremely
difficult to pursue even dyeing characteristics,
since a dye liquor flows smoothly through soft
portions of the cheeses, but is difficult to flow
through high-density portions of the cheeses [5].
It is need to ensure uniform package density both
at different layers of a package (portion density)
& among the packages themselves to avoid
channeling [6]. Package density are usually range
of 0.25 to 0.5 kg/l for staple fiber [7]. But it is
necessary for all the packages of a batch to be
uniformly dense in packages themselves and
within one package. All packages must be as
identical as possible and the yarn tension
throughout the package must be even [8].

The current investigation will suggest a very
useful technique termed as reverse tension
mechanism to ensure even density at different
layers in a package and also between the packages
themselves.

To check density within a package we checked at
10 to 15 portion of a soft wounded package (fig-
2).

The experiment had run for both finer count and
coarse count :

Finer count,(Ne)
32/2  (both carded
& combed)

Coarser count (Ne)
20/2 (both carded &
combed)

A typical Soft winding machine setting can be as
follow:

800 — 600 — 800;

35% - 25% and 80% at 70s;

145 mm - 19000 m — 180 mm;

50 % overfeed;
4.434 - 7.434
Precision winding.

or16°-12°
DIGI cone winding
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Here,

800 =The required production speed

600 = The required initial speed

800 = The required full package speed or
final speed.

35% = Empty tube yarn tension factor
25% = Full package yarn tension factor
80% = initial yarn tension factor

70s = initial yarn tension time.

145 mm = The required starting traverse for
determining the winding length

19000 m = The required length of the yarn
on the package

180 mm = The required diameter results
from the empty tube diameter & the wound
yarn.

Overfeed = This parameter determine the
difference between feeder speed and
production speed. (eg: 50% means the feeder
speed is 1.5 times as large as the production

5.1.1.1 Double ply combed cotton yarn:

speed ie overfeed, 0%means the feeder speed and
the production speed are identical and —-100%
means the feeder stands still ).

4.434 = Winding ratio for precision winding
7.434 = initial winding ratio for precision winding
16 ° = winding angle for DEGI cone winding

12 ° = initial winding angle for DIGI cone
winding

More than.150 trials have been run to suggest
appropriate machine setting considering all the
soft winding machine parameter. The results are
shown in the tables & charts below-

5.1. Data comparison

5.1.1. For finer count (32/2 carded and combed
cotton yarn)

Target package wt = 1170gm

Target package density = 0.337 gm/cc

The diameter of package holder is 6.8 cm and
it is constant for all the trials.

Tahle 5.1.1.1 (a):- Portion density variation (Within package density variation);

3 combed yan
Rewverse tension mechardsm Cotumon of Notal mechandst
Package parameter De Package parameter De
nst it
MIC setting if.: Fig | Phg | Phe D;,I:Sivii MG setting if.: Pak | Pig | ghe Dz:m b
n | Dia (heighlf wi |(zm'c|atio n | Dia (heightf wi |(zm/c |iati
(et | (o) |(gm) ) o) | n () | (er) | (gm) | o) [on
1100-950-10J0 \Out 185 144 117200.3% 1150-1000-1050 10w 154 15/ 1177/0.3%
smam g || 178 147 10640337 s sen & 70w || 178 181078033
T0% at 70s 16.59) 148 947|033 at Ts 168/ 15.1] 9500.336
ng 198 149 81410.338 ng 1197 15.1] 8150.333
145mm-32400m |det | 149 15 71000338 3 | | 150ma-32150me |t | 148 152 7090339 5
B5mm [e | 138 151 6020339 186mm e | 138 153 6000340
128 151 4520335 1259 153 5050342
16-12"  |1pn| 10.2) 15.2) 2450340 160120 Inn| 1171 153 3850343
3% overfeed | er | 5.3 151 175]0.340 30% overfeed | er | 10.7] 152 290|0.343
CV%=0311554 V% = 0804971
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Table 5.1.1.100);; Package to package density variation

32/2 combed yam
Reverze tension mechanism Common of Mormal mechatizm
Package parameter D? Package parameter DE_
nsit nsii
L Vo O R P i N B e PR P Y i 4
n | Dia [heightl wt |(gmic|atio n | Dia [heightf wt |(gmc|iati
(omd [ Contl |(gm) | ) | n (o) | Conf) | (gm) | ) |on
10010001050 (3 | 45,4 14.9] 1180/0.330 130-1000-1050 | | 1g.5) 14.8) 1177/0.337
506 4504 & T% 18.6] 14.7) 11780335 A% 5% & 18.4 14.9/ 11750 341
at 7ls U | 188 14.8 1189)0.337 T0% at 75 U | 18.8] 14.8) 1160/0.336
1850 14.9) 11780337 18.6[ 14.7] 11820339
145mm-31250m | L | 18.5] 15 1186/0.337] 3 150mm-31900m | T | 18.8] 18 1185(0.337| 7
186 mm 18.4] 148 11760339 186 mm 18.80 15[ 1177|0335
E | 185 15/1182(0.3% E | 186 14.7/1178/0.338
160120 18.50 14.9) 1181|0334 169120 18.80 14.7] 1171]0.340
35% overfeed | I | 16.8 149 1177]0.3%7 45% overfeed | B | 15.6] 14.8] 11720334
CV % =0246405 CV % = 064187
5.1.1.2 Double ply carded cotton yarn:
Table 5.1.1 2 (a):- Portion density variation (Within package density variation) ;-
322 carded yarn
Reverse tetision mecharism Common of Normal mechanism
Package parameter Package parameter De
faif
: Fos Densi|Densi : Fos Detisi
MIC setting itio| Phe | Pig | Prg | ty | ty WIC setting tio| Pok| Phg | s | 45 _\E’;I
n | Diz (heightl wi |(zm'c|variat n | Dia [heightf wt |(gme|ist
(o) | Cong) | (gno) | ) | don (et | (o) | (gr) | ©) fon
1150-1000-1050 | C 188 149 117710337 1150-1000-1050 |t 188 18117710335
s g || 177 14.91067]0.338 ae.semn & o | | 178 15 1078]0.33%
T0% at Tls 168 15 9450336 at Tz 1b.8 151 9500.336
i 158 15 B520.33 i 167 161 B15/0.339
150mm-31900m- |gat | 143 150 71500338 3 || 150mme32t50me |ga | 145 156.2) 709)0.33%) 10
126mm g | 138 151 5850.335 1%6imm g | 138 153 B00)0.340
128 152 484|0.337 125 163 A0A|0.342
16912 Inn| 118 153 3680338 10120 nl 11.7] 153 3850343
3% overfesd | er | 106 152 278(0.339 30% overfeed | er | 1007 152 292/0.345
CV% = 0271257 V% = 0992003
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Tahle 5.1.1.200):- Package to package density variation

322 carded yan
Fewverae tension mechanism Commoty of Nortmal mechatism
Package parameter Package parameter De
151t
; Densi|Densi . Densi
M/C zetting I:ticlns Fkg | Pkg | Phg | ty | ty LT setting 1:;; Pek | Pkg | gk | ty VE;I
n | Dia |heightf wt |(gmfc|variat n | Dia |heightf wt |(zmfc|iat
(cmi) | (om) | (gm) | ©) | don (cm | (o) | (gl | &) |on
1100-830-950 | O | 1.5 14811740338 1130-1000-1050 1 0| 1g.6] 149 1177/0.337
Gane T £ G0 18.6) 4.7 1175]0.337 A, 5604 £ 7019 18.7] 14.8] 1175]0.335
at 705 T 186 14.8 11790336 at 70z 7] 18.7] 14.8) 1180)0.332
18.6) 14.5) 1180/0.336 18.6 149 11660.335
1asmm-aiennm| T | 1870 146 11740338 4 || 1s0mmszisome | T | 18.5 146 1168/0.341 9
187 mm 18.6] 15 1157|0.337 18 fmm 18.6 14.8 1171)0.333
E | 185 147 1172033 E | 185 145 117000.335
16127 18.6) 14.6 1175]0.339 16°-12° 18.50 14.8 1182/0.341
1% overfeed | | 187 14.6 1178]0.335 0% overfeed | = | 18.7] 14,5 1170[0.333
CV% = 03429 CV% = 0945478
5.1.2. For coarser count (20/2 carded and combed cotton yarn)
Target package wt = 1100gm Target package density = 0.337 gm/cc
The diameter of package holder is 6.8 cm and it is constant for all the trials.
5.1.2.1 :Double ply combed cotton yarn
Tahle 5.1 2.1 (a):- Portion density variation (Within package density varlation) -
20/2 combed yam
Rewverse tension mechanism Common of Normal mechardsm
Package parameter De Package parameter De
figit tusit]
‘ Densi i Detisi
MIC settng | g | i | g | 1y [rea| | ICwelting o ek kg | sig | ty [ve
o | Dia (heightf wt |(zmfc|atio n | Dia |heightl wt |(gm'c|iat
(o) | fom) | (g ] &) | o (e | (o) | (gl | ) |on
MO0 Out et 47 5402/0:395 sl i T3 1 G Sl
sy s & || 17.4] 147 1005)0.33 s e g || 17.8) 14.9) 10680.334
20% &t 70g 16.6 14.8 908)0.357 20% &t 70g 16.8] 15 5450.336
Wi 156 14.8 7850338 Wi 169 15 B250.335
145mm-12100m: |gar | 148 14.9) E950339 4 147 mm- 19600 (g1 [ 149 160 717)0.339) 9
181mm 8 13.8] 15 585/0.338 187 mm e | 138 151 5320.340
128 15 480)0.335 128 152 450/0.341
140-12° Inn| 113 15.1] 3350.339 140.12° Inn| 118 153 334/0.343
3% overfeed | er | 10.2) 151 244|0.340 3% overfeed [ er [ 105 152 2730343
CV% = 0.394477 CV% = 0.933743

47
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Table 5.1.2.1(00):- Package to package density variation

2002 combed yatn
Reverse tension mechanism Common or Normal mechardsm
Package parameter De Package parameter De
it t1zit]
MCaiing if.: Pig | Pkg | Pkg D:;:m £ Mic setng if.: Pek | Pkg | pkg D::ﬂ =
n | Dia [heightl wt |(gm'c|atio n | Dia [heightl @t |(gmic[ial
(o) [ Comh | (gm) | ) | n (o) | Com | (gm) | ) |on
1100-230-1030 | (| 1g.1| 14.7] 1100/0.335 1100-530-1050 1 | 9g.1| 14.8 10960.332
0% -B0% & A% 18.1] 14.8 1104|0.5335 3T 539 £ 18.1] 14.9) 1100/0.5331
at élls T | 18.1 14.7] 1102{0.336 20% at 70s U 18 14.9] 1095(0.334
17.90 14.9) 1096|0.333 18.1[ 14.8] 1098|0.333
14T mm-19700m| T | 18.1] 14.9] 1118)0.336] 4 147 mmo18400me | T 18| 14.8] 1100/0.335( 10
120mm 17.90 149 1090|0.337 120mm 17.90 14.8] 1097)0.341
E 18] 14.9) 1098|0.335 E | 181 147 11030.337
140-120 18.1] 14.8) 1109|0.236 160-120 18| 14.7] 1095/0.338
40 % overfeed | B | 17.9] 14.8] 1087]0.338 350 overfeed | & | 18.1] 14.8[ 1106/0.335
CW% = 0313407 CV% =0022715

5.1.2.2 Double ply carded cotton yarn:

Table 5.1 2 2 (a):- Portion densiby vatiation (Within package density varation)
20/2 carded yarn

Feverse tension mechanism Common or Hormal mechanism
Package parameter Package parameter De
it
; Densi|Densi ; Densi
LIAC setting 1;?; Pkg | Pkg | Fig | ty & LT setting 1:11'0; Pak | Phg | ghg| 1 VS;
n | Dia [heighll wt |(gm'e |variat fn | Dda (heightl wit |(gmde [1ak
g | Com) | (g | 0) | don gem | (om) | (g | ) |on
1100-800-900 10wt 45l 146 1097|0337 1100-250-105010ut) 150 14.g| 10900.335
g e || 178 148 10240.336 saesgm e || 17.2] 148 o7El0 334
50% até0s 16.9) 14.9 9050338 B0% at Tls 16.49) 148 8950337

M 15.4) 14.9 766|0.335 154 15[ 7730339
145mm- 13600 [det | 14.7] 15 BBE[0.338 5 || 145mem-12950m |4t | 147 15 B88)0.339 11

122mm e 13.7] 18 &72/0.337 182tmm e 13.8| 1489 590/0.343
102 151 242|0.338 126 15[ 465|0 343

1h0-120 Imn| 93 15 1720340 162120 Inn| 113 15 340|0.343
32% overfeed [er| 8.4 1517 109034 32% overfeed | er| 9.5 149 185)0.344

CV% = 0428472 CV% =1.0478
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Tahle 5.1 2.3(0):- Package to package density variation

20/2 carded yarn
Reverse tension mechanism Common or Normal mechanism
Package parameter Package parameter De
rsit]
: Fos Densi|Densi - Paos Densi( ¥
MST settin MAT settin
N8 litio| Pkg | Pkg | Pkg | ty | ty PHNE  |iio| Pak | Pkg | pkg | ty [var
n | Dia (heightl wt |(zmfc|variat n | Dia |[heightf wt |(gm'c|iat
Goml | gom | (gmy | o) | ion (e | goml | (gmy | ) |on
1100-220-1030 1 3| 18,1 14.8) 1109|0.336 HO0-220-1020 1 | 181 149 1111)0.332
AT 579 & 18] 14.8) 1104]0.5333 T 530 & 18.1 15/ 1105/0.330
50% at 6ls ) 18] 14.9) 1106[0.337 a0% at 70s T 181 14.7| 1097|0335
18.1| 14.8] 1109|0.336 18] 14.9) 1103]0.336
145 mm-12400m- T 18| 14.8) 1100/0.338] 3 145 mume 12400 me T 18| 14.8) 1097|0.337| 11
130mm 179 14.8] 1091]0.339 181 mm 18.2) 14.9) 1147|0341
E | 181 147 11030.337 E | 182 149 1138)/0.339
140-12° 18] 14.7) 1095(0.333 168-12° 17.9) 14.8 1089)0.339
32% overfeed E 18.1| 14.8] 1108|0.336 35% overfeed k 18] 14.8) 1090(0.335
CW% = 0342303 OV = 0956456
5.2 Graphical comparison
i 5.1.1.1(a):-32/2 combed yarn 5.1.12(a):- 322 carded yarn
amaz //_ nzas =
LI L e — e
7o T %22:2 =~
2 nasa L T—
cﬁé\ cﬁéy cﬁéb éb&‘z;\ éc‘s\& g?\éb w@:\ w"é‘( w@?’ cﬁé\ cﬁéb cﬁéb é&‘é\ @b&& és?\éb w@:\ & ws?’b
[—rever=s Ters ion mashane m ——Cemmen machine = s#ing [=seerwsnmesrin Cormmen mashine s ating
5.1.2.1(a):- 20/2 combed yarn
o 5.1.12(a):- 322 carded yarn ) 255:2: //_
na i /’ BN ,/f(/
g — 2o L
- Z sl —— 2 o334
iy e S & ozsz
W nzza = 033
“ 0332 0328
A PP S S S SS S ST
Nin:jwfer:: poﬂfn ” ;:acka:e & Hine different portion of = package
[ R evers = tenzion mechanim Common machine s atling [——Feverse tension mechanis m ——Common machine seting
5.1.1.1(b): 32/2 combed yarn $-1.1. 2k 322carded yam
- o "X
3 0o I AN W gom e N
£ s < XX P e S v
E R ~ \ E 0332 \/ ¥ i
—Reaverse tension mechanism = Cormmon maching setting T EEETEIh mech’::esi'"iﬂcpj:':jjfnachlneseﬂlng
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5.1.2.1(bk-20:2 combed yarn

oza //\\

o 0338
£ TN T
E

0335
5
= Vi ~
~ 0334
= /\-._/
c 0332
a T t”
= o33

0=28

03268

1 z = 4 B = 7 = E
Hine different packages

Rewerse tension mechanis m === C om mon machine s etfing

5.122(a):- 202 carded yarn

0246

0349 —
o 03492
£
E 034 /
] R
= 02338
Toe
c 0334
:
5

0323z
033
0328

k. I o = & &
fﬁ§§¥ é@‘z’ &

Hine different portion of a package

Reverse tension mechanis m e==C ammon machine s etting

£.1.2.2¢b):- 20.2 carded yam

034z

. 0338 P W
S i g TR
= ~— ~
= 0334 /
w038z
= \/
@ 033
o

ozzs

0326

0324

1 2 3 a 5 5 7 3 a

HNine different packsges

Rewvers e tenzion mechanism Common machine seting

5. 3 Data Analysis

From the above data, analytical charts are build
to compare coefficient of variance for different
count and types of yarn. The graphs are given
below-

5.3.1 Discussion on Tables and Graphs
The tables and graphs given above shows that

the conventional machine setting causes more
density variation than the controlled machine
setting (Reverse tension machine settings). The
density variation within a package varies
uniformly within a short limit( 0.335gm/cc to
0.340 gm/cc) around target density of 0.337
gm/cc. But this type of variation causes very
non-uniformly and with a greater range (0.334
gm/cc to 0.345 gm/cc) in case of common
machine setting for soft winding. This type of

Finer count Ve ©oarser <ount (carded)

[k
El

Carded Vs Combed yarn (20/2]

Fadcage ta
package(Common
m achines eting)

Package b
padkage(Reverse
tension)

Within 2
package(Common ‘
m achines etiing)

Within a
packagerR everse l
tension)

°N

0z 04 08 og 1 12
oY%

@Caried MCombed

Carledyum Vs Combe by uniibiay

Park ags b
padageic smmon
maching £ aBng)

Padugeis
paageitavet &
tenslon)

non-uniform density variation causes non-
uniform velocity of the dye liquor during
dyeing and thus leads to the shade variation in
different layers in a single package i.e, leads to
the unlevel dyeing. The machine setting
suggested by the Reverse tension mechanism
can ensure even density in different portion in a
single yarn package and thus can ensure
uniform liquor flow and provides satisfactory
levelness in cone/cheese dyeing. Again the
Reverse tension mechanism also ensure
minimum density variation among the soft
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wounded packages themselves (0.335 to 0.339
gm/cc, target 0.337 gm/cc) while the common
machine setting of soft winding machine
provides a larger range of density variation
(0.330 to 0.341 gm/cc, target 0.337 gmlcc ).
This type of density variation among the soft
wounded packages themselves leads to the
‘cone to cone shade variation’ problem.

Again, the rate of flow of liquor per unit are
depends of several points. Any variation to
these points may lead to the unlevel. In the
ideal system, it can be shown [9] that,

F = (KPN=D)/(VT)
Where, F = rate of flow of liquor per unit area

K = Constant

P = Pressure difference between inside
& outside of the package

N = No. of Channels per unit cross-
section,

D = Diameter of Channels per unit
cross-section

V = Viscosity of liquor

T = Wall thickness of the package.

If the wall thickness of the packages vary
(package to package density variation) or the
rate of flow of liquor/unit area varies within a
package (portion density variation), they
certainly will causes unlevel both in packages
themselves and indifferent layers in a package.

The Graph of different count of cotton yarn and
with different types (carded and combed) also
shows how the density varies at considerably
higher rate for normal machine setting in
comparison to the suggested soft winding
machine setting of Reverse tension mechanism.

Again by comparing the coefficient of variance
for different categories of density variation for
both carded and combed yarn, it is also found
that the coefficient of variation is higher in case
of common or normal soft winding machine
setting than the machine setting suggested in
Reverse tension mechanism. It is also found
that the combed yarn shows less variation than
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carded yarn and the finer yarn count provides
more uniform winding.

5.3.2 Outcomes

v" More uniform density at different
layers of a single soft wounded pre
dyeing yarn package (portion density)
can be build by the soft winding
machine settings suggested in Reverse
Tension Mechanism than conventional
machine settings.

v" Reverse Tension Mechanism can also
ensure satisfactorily similar density
soft wounded packages(package to
package density) in a batch.

v" As Reverse Tension Mechanism can
provides uniformly dense packages, it
minimize the risk of unlevel package
dyeing at both package to package and
at different layers in a single package.

v' Package to package and within a
package density (portion density)
variation is higher in a package from
coarser count than a similar package
from finer count.

v" Package to package and within a
package density (portion density)
variation is higher in a package from
carded yarn than a similar count
package from combed yarn.

6. Concluding Remarks

Level dyeing is the key to success for a dye
house. Reverse tension mechanism can ensure
uniform density which is the basic rock for the
foundation of level dyeing.
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