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1 Introduction

After the successful market introduction in 2010 the success story of Uster
yarn clearers was continued. The new functionalities, e.g. YARN BODY™,
as well as the Smart Clearing have been introduced with a great success
and very positive customer feedback.

There is a constant improvement initiated by Uster Technologies AG. There
is a set of new features introduced with ITMA 2015.

Beside a great new way of confirming the appropriate splice limits, the selec-
tion and setting of the right yarn alarms have become easier. In addition a
new way of reporting has been introduced.

Today’s requirement from side of the quality and maintenance department is
considered by the ability of displaying the data directly on the CCU, for every
group or even single positons, up to 9 shifts backwards.

Another new and important step is to handle the 2 most important yarn types
beside the so called “normal” yarn type. Therefore a complete and unique
set of setting abilities for Core spun yarn as well as Colored yarn is introduced
with the new software release which will be launched as part of the 50" an-
niversary software.

All these functionalities are seen as the support of Uster for the customer to
improve the final fabric quality.

2 50" Anniversary Edition

On the 50" anniversary of the first yarn clearer for automatic winding, Uster
Technologies AG is introducing an “Anniversary Edition” USTER® QUAN-
TUM 3 — packed with valuable new and well-established features for opti-
mized yarn quality.

USTER® QUANTUM 3 -
50th anniversary

ANNIVERSARY

1965-2015
AUTOMATIC YARN CLEARING

Fig. 1
50t “Anniversary Edition”
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2.1 Features overview

211 Smart Limits: for colored and mélange yarn

Smart Limits are now also available to provide the right setting to detect de-
fects of a different color compared to the actual yarn shade or color. This
new functionality will ease finding the appropriate settings for colored yarns.

2.1.2 Color and Shade Variation detection

Color mix-ups and shade differences are big issues along with the production
of mélange and colored yarns. USTER’s advanced Foreign Matter Sensor
can now detect these faults. The new Shade Variation (SV, CSV)* feature
with USTER® QUANTUM 3 automatically detects any color or shade varia-
tion from the base yarn.

*Detection of Shade Variation can be accomplished with all CF and OF sensors

2.1.3 Core Yarn Clearing
Core yarn produced without the core, e.g. elastane or when the elastane is
off-center is a serious problem for the downstream processes, potentially
causing enormous waste of fabric. USTER® QUANTUM 3 tackles this with
the Core Yarn Clearing option. This uses unique USTER® sensor combina-
tions to identify when the core component is either missing (MC)* or off-cen-
ter (OC)** at a significant level and over long lengths. The core yarn features
are available with the foreign matter option only.
* feature to detect missing core with capacitive clearers (CF)
** feature for off-center core detection for all capacitive (CF) and optical

clearers (OF)

214 Online hairiness measurement*

Hairiness variations in yarn can cause cloudiness in finished fabric. USTER®
QUANTUM 3 “Anniversary Edition” offers online measurement of yarn hairi-
ness — so outlier bobbins can be separated. Mills with linked winders can
also monitor the condition of rings and travelers.

* Only with foreign matter clearers

2.15 Advanced classes

Some defects once regarded as tolerable are no longer acceptable today.
USTER® QUANTUM 3 “Anniversary Edition” now includes information on
new advanced classes correlating to the USTER® CLASSIMAT 5. Users can
also customize classes and inspect specific defects.

USTER® QUANTUM 3
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3

3.1

Benefit for all users of USTER® QUANTUM 3

Splice distribution

Yarn clearing by definition is replacing a disturbing defect by a less disturbing
splice. Under normal conditions the splice quality is nearly equal to the orig-
inal yarn characteristics. But as always in the textile mill a splice is only as
good as the setting, maintenance and housekeeping is done.

In some cases only a single winding position is continuously producing bad
splices without being realized by the responsible persons. To enhance this
process transparency there are various functionalities already established
but with the USTER® QUANTUM 3 new edition some more functionality is

supplied.

Yam faults

SRS o

o B-an 7400 NeC <Cx

3] = = 401 7hm 17 2100k

FVEG Classes

NSLT/ Classes

cvmM
Imperfections (IP)
NSLTL Plot
FIVEG Plot
SVICSV Plot
CICC Plot

Class alanm

b3

[USB] | /2115 3IBPM | Master e

Fig. 2 Display of splice distribution and NSLT
scatter plot in one screen

17.1 4100 km

[1100 km]
1

Gl G2

* w |

VF‘ MC‘ oc‘ svo‘ csvo‘

Fig. 3 Summary screen for Jp cuts of a winding
machine

In addition to the well-established functionalities as separate splice clearing
limits, with the possibility to an automatic adjustment to the NSL T clearing
limits, there is a further important improvement available.

At some customer places a mismatch between the YARN BODY™ and the
splice distribution could be found. The result was an increased number of
splice cuts reducing the overall winding efficiency. The quality management
was often not aware of this interaction between YARN BODY™ and splice
distribution. Comparing the splice distribution with the scatter plot of that ac-
tual yarn, it could be easily seen if the splice setting is not optimized.

3.2 Enhanced reporting tool

The USTER® QUANTUM 3 becomes even more user friendly than before.

3.21 Shift reporting

The new version of USTER® QUANTUM 3 offers now to review clearer data
even 9 shift back. All values can be recalled directly on the CCU. In different
screens, the last 9 shifts in addition to the actual one, can be recalled in an
easy and intuitive way. This is helpful to check the running performance after

the weekend or if the Expert system is not available.

6 (16)
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Summary Yamfauts |  Textlealaws |  Specialcounters |  QData |  Loghook Standard reports Special reports | Event report Configuration
Miscellaneous v || Jp v « Tu/3 > relative (3 Groups D Al @ 1 D z
Spindle 21 [ [+
current
160 —
1100 km]
o Fr/1 | Ma/1| Mar2| MoJ/3| Tus1| Tusz | Tu/a current shift ID | Name Time scope Report extent Corfig | Start
ast lot current lot 1| Intermediate repart current M#, GR, YF, YA, CLASS, IF, CV/H, SP-ALL S | W | A
120 —
yesterday today z | SNift report current shift M#, GR, YF, YA, CLASS, IP, GY/H, SP-ALL S | W
100 —
x 3| Shift report last shift (Tu ¢ 3) M&, GR, Y, V&, CLASS, IP, CV7H, SP-ALL 4 | W
B0 —
4 Lot report current lot M#, GR, YF, YA, CLASS, IF, CV/H, SP-ALL & | W
5| Lot report last lat WM&, GR, YF, YA, CLASS, IP, CV/H, SP-ALL S | W
0 6 Day report today WM&, GR, YF, Y&, CLASS, IP, CV7H, SP-ALL S | W
o — 7| Day report yesterday M#, GR, YF, YA, CLASS, IP, CV/H, SP-ALL S | W
Gr1 Gr2
* I » J o J ME I s I o ‘ e ‘ P » <Create new reparts u, 3 v
GUI connected! USE 0ZI15 10D AN Master 2
G r [USE| | 10/2115 11:00 & ) | ! !

Fig. 4 9 shift reporting Fig. 5 Definition of standard reports

3.2.2 Standard report configuration

By supplying the extended shift reporting tool the configuration of the stand-
ard reports have been updated. The possibility is given now to pre-define
different format types and time ranges which are intuitive and easy to use.

3.3 Online Hairiness measurement

Hairiness plays an important role in the textile industry. Hairiness variations
in yarns can substantially affect the appearance and the hand of woven and
knitted fabrics. Furthermore, hairiness can be disturbing in subsequent pro-
cesses.

With the introduction of compact spinning, the hairiness monitoring on the
machine became even more important. Since the hairiness of compact yarns
is very low, it is important that bobbins which deviate in hairiness can be
recognized immediately. Otherwise the fabrics have to be downgraded.

Article seftings | Clearing limts | Yam fault alarms Special | Group settings Summary |  Vamfauts |  Testleaaoms |  Special counters QData Loghook
A s 7148 tex <Cx> - Gr2 v X v Overview spindle v A& 21 - NSLTJ Classes
o Gre F14.8 tex <Cx
o FIVEG Classes
Reference length a0 |m Measurement continuous .
v H
iri cvmM
mar suetion Hairness (H) Reference length 01 400m
Gr MV Monitoring MY 332 SP Monitoring 5 026 Imperfections (IP) Imperfections (IP)
Graup mean value 154% a2
Upper alam limit 0g Upper limit <8 D Standard deviation 038% 026 NSLT/J Plot
Lower alarm limit 00 Lowser fimit -13
Tailored classes SP Value 000% 000 FIVEG Plot
sP limit 1327% 482
Action block v (=L
SP lower limit 963% 232 SUESYIL
[v/] sustion
CICC Plot,
Blocking 5 |per 10 [km
Class alarm
Smart Limit active Display values | 5 5
GUl cannectad! [USE] | 102VIS 1103 AM | Master | =

Fig. 6 Defining the limits for hairiness deviation Fig. 7 Display of the actual Q-data reading for
group, position and the limits applied
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Statistical surveys (USTER® STATISTICS) have shown that yarns became
more even in the course of the past years. Already slight variations in quality
have become more disturbing than several years ago. This is also valid for
the hairiness.

3.4 Advanced Classes and Tailored Classes

Classifications are used in spinning mills either as on-line monitoring system
as a feature of the clearing system on automatic winding machines or as an
analyzing instrument on manual winding machines in textile laboratories, and
they play a very important role to analyze seldom-occurring yarn faults.

Tried and tested for many years, the classification matrix consist of 23 stand-
ard classes (yellow colored), for the classification of thick and thin places.
For a better assessment of yarn types with different yarn structure and higher
evenness, such as compact yarn or Siro spun yarns, the classification matrix
was extended by 22 additional classes (green colored). Of course, the ex-
tended classes can also be used for conventional yarns providing additional
information.

Fault size
(%]
M | B4 | ca | Ds
“ T o . i iacnse A aatings | Comig ok | Vamfaektmme | armanuars || Spackl] | Gropsatiogs
4
+150 ol | Bl o Extended classes e (ervewt
+100 AL CISIDY USTER" CLASSIMAT § M B ) H o
A0 | BO Co0 | po Eval. length A3 83 ca 03
+75 F G E
ceillieei A | m | | oo | fr——
= orz | Fr21] Fre2 | GP21]ar22 @ | @ | o | o
+30 —— — )
o | w | @ | »
il ! s I L ! o e | om . ¢ PH—
0 -] ! -
'10 I l l l l I I I » LEﬂglh Cles oP2 FP21 FP22 GP21 GPez Talorsd classes
1 2 4 8 16 32 64 fem] a
-10 4 T
20 - Cia ToO HO1 Hoz L) 02
o oo | Hot [ Ho2 [ 101 [ 02 ™ | ot | o i n
s [781 [1c1 [ 101 H1 " actian Tz | ez | o2 e "
[ 82 | T2 |02 H2 12
x
GUI connected! [usBl | 10/2W15 1105 AM
Fig. 8 CLASSIMAT 5 matrix for the thick and thin Fig. 9 Setting of the class-alarm at the Control
places Unit

The tailored classes offer the possibility to define customer classes or group
classes together for special purposes. It is also useful to inspect yarn faults
and foreign fibers within the customized class. Tailored classes are available
for NSL, T and FD. The settings can be done by defining sensitivity in % and
cm of the upper right and lower left corner for the tailored class for NSL, T
and FD, FL. In order to inspect faults within the tailored class the user should
use the LED display function of the sensor. The tailored class will be shown
in the classification matrix of the related clearing function.

In the standard mode tailored classes are used only for information and will
not influence the cut ratio. After changing the tailored class, the data should
be cleared (clear counters) otherwise the tailored class values are mixed up
with the former settings.
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Article settings | Clearing limits | Yarm fault alarms Special | Group settings Summary | Vamfauts |  Textlealams |  Special counters Q Data Loghook
A s £14.8 tex <C> - Gre v x v Overview Group v - 1 v < current > relative 4 || NSLT# | HNSLTZ Classes
o 1-5 USTER QUANTUN 3/ TEST RUN / 30.0 NeC <C> iMH-C15
o FIVEG Classes
thSL a0 |% 68 |em 1T -40 % 600 |cm - e
Hairi H 2 CvM
280 % 30 [em 30 % 120 |cm airiness (H) 1 ] it
! |
Imperfections (IP) ‘f' 5| || Imperfections Py
S7. 00
tFD 24 |% 440 |em tFL 30 |% 10 cm E
Class alamm 160, 10, L NSLTZJ Plot
si7| § &3 85
2 |% 30 |em 20 % 0z cm 45 o ] = = o
Tailored classes 30 1808.3 103.1 0o 5.2 0o FAVEG Plot
20
o Taioredt SVICSV Plot
10 209
309
o1 10 20 40 80 160 320 B4.0 fem] PP Plot
-0
<2 ‘ ‘ 00 n‘ [ ! €ICC Plot
a0 18108 21082 1237 52 10.4]
00 0 n‘ ‘ o ‘
a5 163549 17330 201 103] k
5 [ o0 oo n‘ ‘ ClaSs alarm
[ LU} lil} | i
GUI cannected! [USE] | 10/21/15 11:08 AN = [USB] | 10/2W16 4:44 PM | Serviee UT | =,

Fig. 10 Setting of the tailored classes Fig. 11 Display of the tailored classes at the
Control Unit

4 Colored yarns

Today’s fashion market has a constant trend to utilize colored yarns for the
weaving or knitting industry replacing the piece dyeing process. In the past
years mainly the greige yarn was produced, wound on dyeing packages and
went for the yarn dyeing process. After the dyeing these yarn packages had
to be rewound before being used for knitting or weaving. These additional
processes have been costly and also generated environmental pollutions.

The international market is how growing fast to produce colored or mélange
yarns already made from dyed fibers or blend components. There is a po-
tential of color or mélange shade mix-up in the spinning mills which might not
be detected until the fabric is finished. Therefore Uster Technologies AG de-
veloped a set of great new features to enable the customer to detect color
differences as well as colored disturbances in the yarn with the USTER®
QUANTUM 3 clearer.

Fig. 12 Color contamination by fluff and fly Fig. 13 Spun-in colored defect in colored yarn

USTER® QUANTUM 3 9 (16)
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4.1 Smart Limit for colored yarn (FD, FL)

Depending on the color or mélange shade there are accumulations of single
colored defects or contaminates due to fluff and fiber fly. Such color defects
can have their disturbing appearance to both sides, either to the darker color
(FD) or lighter color (FL). The challenge for the spinning mill is mainly to ad-
just the appropriate clearing limits to handle such issues.

The unigque Smart Limit clearing concept of the USTER® QUANTUM 3clearer
is now providing a technical solution by applying a Smart Limit proposal for
both clearing channels.

The example below is illustrating the typical FD and FL dense areas of a
colored yarn, in this case for a grey colored mélange yarn.

............
Article seftings Clearing limits Yamfaultalanms | QParameters |  Specid | Aricle settings Clearing limits Yamfaultalams | QParameters | Special |  Group setlings
A ‘es—zxazn/aas NeC <Ce - Gr1 | v J x N CEm ‘ - |CG-Z/32D/335NEC <C> - Gr 1 ‘ v J X v Overview ‘
(®) FD oL" 9L (®) FL
O] Q HSLT ‘ O ® NSLT ‘
1] 953 3km 1.0/ 00km e —" 53] 272 4km 1.1/100kmm.

710 |% 26 jem ———————— FL1 260 |% em
PFICY ‘ PFICY ‘
crce ‘ cree ‘
T —— S
sl an Ju
'-’&-L.' 'l
: a1 o [ ol __©
SVICSY ‘ svrcsy ‘
01 06 10 14 20 30 50 70 fem] 01 06 10 14 20 30 50 70 fem]
af - v e | gif[= v = |
cz‘ v‘ Smart Limit | & cz| v‘ smart Linit | h

Fig. 14 Smart Limit proposal for FD setting Fig. 15 Smart Limit proposal for FL setting

4.2 Detection of Shade variation (SV, CSV)

One of the pain in every flexible color yarn spinning mill is the prevention of
color or shade mix-up during production. There are various reasons how
such a problem can happen. The result will be costly anyway. Until now it
was not possible to detect such deviations by means of an individual setting.

Fig. 16 Different mélange shades Fig. 17 Mix-up of different mélange shades
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With the USTER® QUANTUM 3 it is now possible to detect such deviations
already after the bobbin change (SV) or even during running (CSV). The prin-
ciple is based on the same idea like the count (C) and continuous count

channel (CC).

Summary |  Yamfauts |  Textlealanms |  Special counters

Loghook

Article settings Clearing limits

O 1-40 G-2/320/ 395 NeC <C>

HSLT/J Classes

F Classes ‘

[®]

0.0km 00/00K™

CVH ‘
Imperfections (IP) ‘

NSLTYJ Plot ‘

FPlot

SVICSV Plot

CICC Plot ‘
Class alarm ‘

0.0/100km

Juse] |

Fig. 18 Display of SV setting

Yam fault alanms |

QParameters | Special |

- ‘eﬁ-zmzn/saswec <C>-Gri

|~ ) x

() sv (e) csv

[l

24154 m 0,171 00km

1100km

M ‘

=

7]

Smart Linit J

v

HSLT

PFICY

svicsy

Fig. 19 Smart Limit proposal for CSV setting

The real yarn variation as measured by any CF or OF sensor will be dis-
played. The Shade Variation (SV) is active after every splice to ensure that
the yarn from the bobbins has the same color shade than already wound on
the package. A reference length, e.g. 8 meter can be defined and the plus
and minus limits. Every long color deviation will be measured and if violating
the limits defined it will be cut and removed. There are 2 directions a color
shade can deviate from the original yarn color or mélange shade. Therefore
a “+” as well as a “-* limit can be applied.

Fig. 20 Mix-up of 2 color shades using the same
tube color

Fig. 21 Shade variation detected by the SV

channel

The Continuous Shade Variation (CSV) will measure the colour deviation
throughout the entire winding process. The same way as used by the CC-
channel, there are different reference length, between 2 meter and 12 meter,

analysed and activated in parallel.

USTER® QUANTUM 3
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This continuous measurement ensures that any colour deviation occurring
during the winding process. USTER® QUANTUM 3 provides a Smart Limit
proposal for a fast and optimized setting of the CSV channel.

As used for all clearing channels an individual alarm limit for SV as well as
CSV can be set to detect and eliminate off quality bobbins.

5 Core spun yarn (MC, OC)

The production of core spun yarn is increasing during the last years. Beside
an overall increase of ring spinning machines equipped with core spun de-
vices a certain trend to yarns with an increasing share of the core filament
can be seen. This is not automatically only for using elastane as a core fila-
ment, there are also more and more hard core filaments as well as double
core or even colored core types inserted.

Fig. 22 Missing core resulting in fabric barré Fig. 23 Missing core leads to cloudy fabric ap-
pearance

5.1 Missing Core (MC)

A missing core can only be detected efficiently by a capacitive clearer. The
setting is easy and intuitive to be done, only the reference length and the
deviation limit has to be entered. Like other channels the Smart Limit pro-
posal is automatically generated and available. By selecting the yarn type
Core yarn two channels will be available, there is one channel responsible
for detecting the missing core (MC) and another channel assigned to the
detection of off-center core (OC).

12 (16)
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Clearing limits | Yamfautalarms |  QParameters |  Special | Group settings Article setlings Clearing limits Yam fault alarms |

| Special |

Group seffings

A D /148 tex <C= - Gr 1 v X v A [ £28.5 NeC <C>- Gr i

Article no

‘am count tex

Ply yam Threads
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Fig. 24 Selection of Yarn type “Core yarn”

For both channels the actual variation of the yarn signal can be displayed to
help in understanding the overall quality consistency of the yarn. These new
features are designed to detect significant share of core on longer length.
Limitations are mainly given by the count regularity and variation of the yarn
produced. To find the appropriate detection limit depending on the yarn var-
iation, the variation of the signal can be displayed, it Is not be recommended
to use a setting closer than that.

Fig. 26 Position running with broken core

5.2 Off-center Core (OC)

To detect an off-center core, where the core itself is still existing but not
properly covered by the surrounding fibers, a special assigned clearing chan-
nel is available. It can detect significant deviations over a long reference
length caused by off-center core. The clearer will indicate the variation of the
yarn as shown in Fig. 29 and a limit for the deviation can be set based on the
guality requirements. As for other channels, the reference length will also
help in detection of such defects, as longer a reference length is defined as
smaller will be the signal variation and as closer the limits can be adjusted.

Article name Care yam

PF Periodic Taulls MC Missing core
Sensitivity 39 % Sensitivity MC

Number of periods 25 Reference length

“vam type Core yaml% v |z Colored yam 0C Off-center core
Sensitivity OC

Reference length

Sthart Limit

4.0 %

50 m

200 %

50 m

X v

Signal variation

Yo%

Signal variation

cv 28%

Display values

[usEl |

Fig. 25 New clearing limits for Core yarn

Overview

NSLT

PFICY

cice

Ju

FIVEG

SVICSY

Fig. 27 Defective yarn with off-center core

USTER® QUANTUM 3
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Fig. 28 Off-center core guide device

6 Appendix

Standard reports Special reports

Date / Time Spindle | Event Par1 Parz

10/22/15 1:13:49 PM 3| Alarm mc N
10/22/15 1:13.439 PM 3| M 7.3%, S0m

10/22/15 1:13:49 PM 1| #amm OC

10/22/15 1:13:49 FM 1 0C dev. 12.4%

10/22/15 1:12:33 PM 3| Alarm mC

10/22/15 112:33 PM 3| mc 7.3%, 50m

10722015 1:12:33 PM 1| #am OC

10/22/15 112:33 PM 1) 0c dev. 12.4%

10/22/15 112:08 PM 3| Alarm MC

10/22/15 112:08 PM 3| mc 7.3%, 50m

10/22/15 112:08 PM 1| #am OC

10/22/15 112:08 PM 1) 0c dev. 12.4%

10722015 11122 PM 3| Alarm MC

10/22/15 11122 PM 3| mc 7.3%, 50m

10722015 11122 PM 1| Alam OC

10/22/15 11122 PM 1) 0c dev. 12.4%

10/22/15 10706 PM 3| Alam MC

10/22/15 10706 PM 3| mc 7.3%, 50m

10/22/15 1:07:08 PM 1| Alam O S
10/22/15 10706 PM 1) 0c dev. 12.4% 4

[UsB] | 10/2215 118 PM

Fig. 29 Event report for MC and OC events

The table is illustrating which features are available depending on the type

of measuring head to be used.

Feature overview UQ 3 Sensor Type

Enhanced reporting tool X
Advanced Classification and Tailored Classes X
Expert (only if UT6 is purchased) X

Online hairiness measurement
Smart Limit for colored yarns (FD/FL)
Shade Variation (SV,CSV)

Missing Core (MC)

Off-center Core (OC)

X: option included in 50™ Anniversary edition
O: option available

X X

X X X X X

X X X X X
X X X
X X X
O (0] (@)
O (@)
O (0] (0]
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Uster Technologies AG
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CH-8610 Uster / Switzerland

Phone +41 43 366 36 36

Fax +41 43 366 36 37 ®
www.uster.com U S I E R

textile.technology@uster.com Think quality

16 (16) USTER® QUANTUM 3



