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FOREWORD

Dear Learners,

This book is intended to serve as a ready reference for learners of vocational
higher secondary schools. It offers suggested guidelines for the transaction
of the concepts highlighted in the course content. It is expected that the
learners achieve significant learning outcomes at the end of the course as
envisaged in the curriculum if it is followed properly.

In the context of the Right- based approach, quality education has to be
ensured for all learners. The learner community of Vocational Higher
Secondary Education in Kerala should be empowered by providing them
with the best education that strengthens their competences to become
innovative entrepreneurs who contribute to the knowledge society. The
change of course names, modular approach adopted for the organisation
of course content, work-based pedagogy and the outcome focused
assessment approach paved the way for achieving the vision of Vocational
Higher Secondary Education in Kerala. The revised curriculum helps to
equip the learners with multiple skills matching technological
advancements and to produce skilled workforce for meeting the demands
of the emerging industries and service sectors with national and global
orientation. The revised curriculum attempts to enhance knowledge, skills
and attitudes by giving higher priority and space for the learners to make
discussions in small groups, and activities requiring hands-on experience.

The SCERT appreciates the hard work and sincere co-operation of the
contributors of this book that includes subject experts, industrialists and
the teachers of Vocational Higher Secondary Schools. The development
of this reference book has been a joint venture of the State Council of
Educational Research and Training (SCERT) and the Directorate of
Vocational Higher Secondary Education.

The SCERT welcomes constructive criticism and creative suggestions
for the improvement of the book.

With regards,

Dr. P. A. Fathima
Director, SCERT, Kerala
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PART - A
TEXTILE TECHNOLOGY
ABOUT THE COURSE

Vocational Higher Secondary Educationin Kerdaisaunique schemeof education
which combines both vocational and academic stream of education. Learning
vocationd skillsa ongwith conventionda academic education givesthestudentsdouble
advantageof vertica mobility aswell asemployahility. It helpsto devel op vocationa
aptitude, work culture, values and attitudes of the learner and enhances his
productivity. Thevision of Vocationa Higher Secondary Educationin Keralaisto
equip theyouth with multi ple skillsmatching the technol ogical advancementsandto
produceskilled work forcefor meeting the demands of theemerging industriesand
service sectorswith nationa and global orientation.

Aslndiaisemerging asamanufacturing hub to the world the demand for skilled
manpower isontherise. Kerda, traditionaly known for itshigh quality man power
al over theworld can embark on thisopportunity and equip our studentswith skills
for the manufacturing sector and reducethe unempl oyment problems of the state.
TheTextiletechnology coursein VVHSE isone such coursefrom the manufacturing
Sector.

Textileindustry isthe one of theoldest industriesin India. Theindustry basically
involvesthe manufacturing of varioustypes of fabricsboth natural and synthetic,
production of machinery, and planning and devel opment of new technology. The
industry has categorized three areas of work namely research and devel opment,
meanufacturingand merchandizing. It providesdirect employment to 30 million people.
Textiletechnology isthe study of textileproduction, processing and itscapability for
the use of common man. It combines the principles of engineering with specific
knowledge of textile equipmentsand textile process. Textiletechnology isdedswith
thegpplication of scientific and engineering principlesto thedesign and control of dl
aspects of fibre, textile and apparel process, its products and machinery. These
includenatural and man-made materid, interaction of materid swith machines, safety
and health, energy conservation, and wasteand pollution control. Therewide scope
for research in thisarea as the industry demands the need to improve currently
available productsand devel op new ones.

Textiles are utilized for innumerabl e purposes other than the manufacturing of
garments. They are used in the manufacture of carpetsand furnishingslike bed
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sheetsand bed covers, quilts, tablecloth, curtains ,towelsetc. and isalso used for
making rags, dusters, tentsand nets, kites, parachutes and so on. Accordingto the
usage, texturetextilesareclassified asApparels, Furnishings, Technical textiles,
Medicdl textiles, Agrotextilesand Geotextiles.

Thiscourseisnow offeredinmodular format cong sting of four moduleswhichfocus
on multi-skillsdevel opment. One month On the Job training and Production cum
training centersarea so anintegral part of the coursewhich givesexposuretored
time-work environment.

Onthesuccessful completion of thiscourse, the candidate will beabletojointextile
industriesasjunior level technicians/ operatorsand area so eligiblefor attending
advanced courses on Textile Technology or any other coursesthat can be pursued
after plustwo science stream. A few institutes offering higher learning coursesin
Textile Technology arelisted below.

1. Three Government polytechnic collegesin Keralaoffer Diplomain Textile
Technology

|El offersDiplomaand B. Tech. level coursessimilar toAMIE schemes
VariousuniversitiesoutsideK eralacffer B. Tech. in Textile Technology

ATDC provides various Diploma Courses in Garment manufacturing
Merchandizing, Pattern making etc. al over India

5. NIFT offersvarious Degreeand Diplomacoursesrel ated to Textiledesigning
and Fashion Technology

Thusfinally you have awonderful opportunity to learn demand skillswith higher
learning opportunities. Come... let’s explore the wonderful world of textiles!

1.  Major Skills

*  Warping Technician/Operator

»  Sizingtechnicia/Operator

*  Weaving Supervisor/technician/Operator
»  Dyehousetechnician/Operator

»  TextilePrinter/Screen Printer
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7. Syllabus:

Module 3 : Weaving technology
Periods: 340

f Unit Name of unit Periods )
1 Weaving preparatory processes. 100
2 Handloom 60
3 Power loom 140
4 Fabric structure 40
Module 4 : Textile dyeing and printing technology
[ Unit Nameof unit Periods |
1 Preparatory processesfor dyeing and printing 100
2 Classification of textiledyes based onwater solubility: 20
3 Dyeapplication on cotton textile 120
| 4 Textileprinting 100 ]
PART - B

8. Overview of Module 3

The objective of the courseisto introduce the basic concepts of woven fabric
manufacturing to the sophomores of Textile Engineering/ Technol ogy. The course
materia hasbeen designedto createinterest among studentsand honethelr andytica
ability.

After attending thiscourse, the studentswill beableto understand and anayzethe
preparatory processesof weaving likewinding, warpingand sizing. They will aso
be ableto analyse various mechanismsof shuttleloomslike shedding, picking, beat-
up, take-up and | et-off.

M ore emphasi s has been given to thefundamental aspects so that the students get
theopportunity to think and learn rather than memorizeand learn. All theequations
have been derived in such away that students can understand the contextswel | and
thishasbeen supplemented with somenumerica problemsat theend of each module.
Some mundane descri ptive part which requires memorizing has been deliberately
avoided. Thispithy coursematerid isnot asubgtitutefor sandard text books. Students

are suggested to read text booksfor the details.
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a. Unit

Unitl : Weaving preparatory processes
Unit2 : Handloom

Unit3 : Powerloom

Unit4 :  Fabric structure

Learning outcomes

Study of warp winding, warping, sizing, gaiting and weft winding and drawing-in
process

Study of varioustypes of handlooms, parts of handloomsand their functions.
Sketch the passage of warp yarn through ahandl oom.

Study of textiledesigns, draftsand peg plan.

Weaving practiceon handloom

Study of varioustypes of power looms and accessories. Functions of
accessories.

Primary motion

Study of varioustypes of shedding tappets, dobby and jacquards
Study of various types of Picking methods — Shuttle and shuttles
Study of Begting-up motion

Secondary motions

Study of Let-off motion, Study of take-up motion.

Auxiliary motions

Study of warp stop motion

Study of waft stop motion

Study of various types of fundamental weaves — Plain and its derivatives,
Twillsand modification of twill weaves.

3. Detailing of concepts

3.1. Weaving Preparatory

Study of weaving preparatory includeswarp-winding, warping, sizing, gating, and
weft-winding.




B TEXTILE TECHNOLOGY
Winding
Objectives of Winding

Towrap theforming yarn around apackagein asystematic manner or to transfer
yarn from one supply package to another, in such away that thelatter isadequately
compact and usablefor subsequent operations.

To removethe objectionablefaultspresent in origina yarns.

Most of thetextilewinding operationsded withtheconversion of ringframebobbins
into conesor cheeses. Onering frame bobbin (cop) typically contains 100 grams of
yarn. If theyarn count is 20 tex, then thelength of the yarn in the package will be
around 5 km. Asthewarping speed in modern machinesisaround 1000 m/min,
direct use of ring frame bobbinsin warping will necessitate package change after
every 5minutes. Thiswill reducetherunning efficiency of warping machine. Therefore,
ring frame bobbins are converted into bigger cones (massaround 2 kgsor more) or
cheeses.

Ring frame bobbins are al so not usaabl e astransverse or weft packages because
they have an empty core, which requiresashuttle of bigger size thereby causing
problemsin shedding operations. Therefore, for shuttlelooms, pirnwinding operations
are carried out to manufacture weft packages from cones.

Two basic motionsarerequired for effectivewinding. First, therotationa motion of
thepackage, on which theyarnisbeing wound. Thisrotational motion pullsout the
yarn from the supply package. Secondly, traverse motion isrequired so that, the
entirewidth of the packageisused for winding theyarn. Inthe absence of thelatter,
yarnswill be wound around the same region by placing one coil over the other
whichisnot desirable.

During winding, theyarn can bewithdrawn from the supply packagesintwo ways
asdepictedinFigure2.1

Side withdrawal

Over-end withdrawal

Figure 2.1: Sdewithdrawal and over-end withdrawal
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Classification of Winding Principles

Primarily there are two types of winding principles as given below.
*  Drum-driven or randomwinders
» Spindle-drivenor precisonwinders

Inadrum-driven winder, the packageisdriven by acylinder through the surface or
frictional contact asshownin Figure2.5. Traverse of yarnisgiven either by the
groovescut on thedrum asshown at the bottom of Figure 2.5 or by areciprocating
guide. In case of agrooved drum, the drum performsthe dual function of rotating
the package by surface contact and performing thetraverse (Figure 2.6a). However,
whenaplaindrumisused, it just rotatesthe package and traverseis performed by
areciprocating guide (Figure 2.6b).

GROOVED DRUM FOR
YARM GUIDE

PLAIN DRIVING
DRUM

MOTOR  GROOVED WINDING DRUM

(a) (b}

Figure 2.5: Drum-driven Figure 2.6: Types of drum-driven winder
winder and grooved drum (a: grooved drum, b: plain drum)

In aspindle-driven winder, the package ismounted on aspindlewhichisdriven
positively by agear system. If ther.p.m. of the spindleis constant, then the surface
speed of the packagewill increasewith theincreasein package diameter. Therefore,
principlewise, there could betwo types of spindle-drivenwinders (Figure2.7).

» Constant r.p.m. spindlewinders
* Variabler.p.m. spindlewinders

In case of the latter, the spindle r.p.m. is reduced with the increase in package
diameter in such amanner that thewinding speed remains constant.
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Spindle-driven windersare also known asprecision windersasapreciseratiois
mai ntained betweenther.p.m. of spindleand r.p.m. of traversing mechanism. This
|eadsto mai ntai ning apreci sedistance between adjacent coils, termed Gain of Wind.
The precision windersthus permit preciselaying of coilson the package and hence
itsname. Precis onwindersensureacongtant vaue of traverseratio during package
building. Precisonwindersare preferred for winding deli cate yarns asthe package
isnot rotated by the surface contact and therefore, the possibility of yarn damage
dueto abrasionislower ascompared to that of surface driven winders.

v

wis constant w. is varied as R, increase
v increase as R increases s0 as to keep V constant

CONSTANT SPEED SPINDLE DRIVE VARIABLE SPEED SPINDLE DRIVE

Figure 2.7: Spindle-driven winders

Drum-driven Winders
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Figure 2.8: Principles of drum-driven winder
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Let usconsider that the diameters of the driving drum and packageare D and d
respectively (Figure2.8). Ther.p.m. of drum and packageare N and nrespectively.
D isconstant whereas, d increases with time due to the building of the package
(formation of layers of coils). If thereis no slippage between the drum and the
package, then the surface speed of thedrum and the package will awaysbe same.
So, NxD =nxd. Thedrumr.p.m. Nisconstant asit isgetting drivefrom teh gear
systemsand thusn reduceswith thetime,

Asthedrumr.p.m. N isconstant, for drum-driven winder, traverse speed and surface
speed arealso constant. Therefore, it gives constant angle of wind and winding
Speed.

Warp-winding include varioustypes of hand-driven warp-winders.
Study about the main parts of hand-driven warp-winders

Objective of Warping

The objective of warping processisto convert theyarn packagesinto awarper’s
beam having desired width and containing requisite number of ends. Uniformtension
ismaintained onindividua yarnsduring warping.

The yarns are wound on the warper’s beam in the form of a sheet composed of
parallel bands of yarns, each coming out from apackage placed on the creel. A
smplified view of thewarping processisshowninFigure3.1.

é% % “iyf o
8 £

Figure 3.1: Smplified representation of warping process

Components of Warping Machine
* Cred (Figure3.2)
* Headstock

e Control devices

&
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Figure 3.2: A simple creel of warping machine

Types of Creel

e Singleendcred

* Magazinecred

* Travdlingor multiple packagecred
Single End Creel

Insingleend creel, one package
of thecred isused at one end of
the warper’s beam. Single end
cred can beof two types-namely,
truck creels and duplicated
creds. Thecred ismovableinthe
case of former whereas, the
headstock ismovableinthecase
of latter. Intruck cred, whenthe
packagesfrom the running credl
areexhausted, it ismoved sideways and the reserve creel movesinto the vacant
space (Figure3.3). Thus, thetimefor removing huge number of exhausted package
and repleni shingthemwith full packagesissaved. However, extraspaceisrequired

Figure 3.3: Sngle end truck creel

for thereservecred.
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Magazine Creel /&
Inmagazinecreel, thetail end of theyarn | \ S
from one coneistied up with thetip of the ( r X
yarn of another neighbouring cone. When ' |
thefirst coneis exhausted, thetransfer of .'S ' \
yamwithdrawal tothesecond conetakes  /®% L “ ) (g |' .|
placeautomatically and machinedoesnot - " (e) (= 55 ok /
stop. Thishasbeen depictedintheFigure ( u\ ., 55
3.4. Thusthecredingtimeiscompletely - g) -
eliminated which helps to improve the =

running efficiency of warping process. Figure 3.4: Magazine creel

However, due to sudden change in

unwinding position and tension variation associated with this, some of theyarns
breek during thetransfer (known astrander failure). Themagazinecred hasareduced
capacity. If thecreel has 1000 package holders, then the warp sheet can actually
have 500 ends.

Travelling or Swivelling Creel

In swivelling creel, the pegs (package
holders) with full packagescan movefrom
inside (reserve) position to the outside
(working) position, when the running
packages areexhausted. Thusconsiderable
timeissaved. Then the operator replaces
theexhausted packageswith full packages,
when themachineisrunning. Figure 3.5
showstheswiveling cred.

Figure 3.5: Swivelling creel

Sectional Warping

Sectiond warpingis preferred to beam warping for multi-coloured warp. Here, the
entirewidth of thewarping drumisnot devel oped simultaneoudly. It isdevel oped
section by section asdepicted inthe Figure 3.6. Asonly one sectionisbuilt at a
time, support isneeded for one side of thedrum. Thisisprovided by making one
sideof thedrum inclined. Theinclination can be of - two types.

* Fixedangle
* Variableangle(70,90,110¢€tc.)
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Layer 3
Layer2

Layer1l

Drum

Section I

Layer1
Layer 2
Layer 3

Slope for section II

Figure 3.6: Schematic representation of sectional warping principle

Asthewinding of onelayer iscompleted on thedrum, the section of endsisgiven
requisitetraverse, sothat the end at one extreme corner touchestheinclined surface.

Thusit getssupport from theinclined surface.

Astheprocess continues, thethickness(or height) of the section gradually increases.
When requisitelength has been wound inasection, next sectionisstarted by shifting
the expandablereed assembly at asuitabledistance.

Theflow chart of the warping process can be represented asshownin Figure 3.8.

Creel

Leasing
system

Expandable

reed

Length measuring
system

rod.

1 warping)

..............

Figure 3.8: Sequence of warping process

Leasing: Itisasystem by which the position of theendsismaintained inthewarp
sheet. Generdly, itisdoneby dividing the endsinto two groups (odd and even). If
the odd ends are passing abovetheleaserods, then the even endswill passbelow
therods. Therelative positions of the ends get reversein the case of second lease

] N "
p ol Drum (for sectional

<>
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Expandablereed: Itis
used to control the \_
spacing between | S gt "
consecutiveends. The o ——
twolimbsof V shaped & "ﬁ
expandable reed can ;

be expanded or
collapsed as per the
required spacing of
ends. Figure 3.9
showsthe expandable
reed and leaserodsin
a sectional warping

machine
Beaming system: In the beaming process, all the sections are simultaneously
transferred to the flanged warper’s beam (Figure 3.10). Thedrumisrotated by the

tension of warp sheet whereas, positive drives are given to the warper’s beam. The
Speed of thebeaming processin sectiond warping isquitedow (around 300m/min).

Figure 3.9: Expandable reed and |lease rods

Drum

Figure 3.10: Sectional warping drum and beam
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Warp Sizing
Objectives of Sizing

Theobjectiveof warp sizingisto improve theweaveability of yarnsby applyinga
uniform coating on the yarn surface so that, protruding hairsarelaid on theyarn
surface,

During theweaving process, thewarp yarns are subjected to abrasion from various
loom components like back rest, heald eyes, reed, front rest etc. In shedding
operation, warp yarns also abrade against each other. Size coating protectstheyarn
gructurefrom abrasion. Therefore, thewarp breskage ratein theloom getsreduced.

Benefits of Sizing

* Itpreventsthewarp yarn breakage dueto abrasion from neighbouring yarnsor
with back rest, heald eye and reed.

* Itimprovestheyarn strength by 10 to 20%, although it is not the primary
objectiveof 9zing process.

Characteristics of Sized Yarn
» Higher strength
* Lowerédongation
* Higherbendingrigidity
» Higher abrasionresistance
* Lower hairiness

* Lowerfrictiond resstance
Sizing Materials

Desirable Properties of Sizing Materials

Thesizingmaterial must fulfil some essentia propertiesand at the sametimeitis
expected that it will have someadditiona desirable properties. Thesizing material
must form asmooth and uniform coating on theyarn surface. Thisisknown asfilm
forming property. The coating will not only embed the protruding fibres (hairs) on
theyarn body, but al so protect the yarn structure from repeated abrasion during
weaving. Thesizefilm should beadhered with thefibresstrongly to prevent shedding
(dropping of sizefilm). Thefilm should aso have enough flexibility to copewith the

&>
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flexing or bending of yarns around the back rest, heald eyes and other loom
components. Thenon-exhaugtivelist of essentia and desirablepropertiesisgivenin
Table4.1.

Table 4.1: Essential and desirable properties of sizing materials

Hlmforming Controllableviscosity
Adhesion Easy remova and recyclability
Optimum penetration Neutra pH

Fimflexibility and agticity Non-polluting

Lubrication Cheap

Bacterid resistance

Thespecific requirementsof sizing materia propertieswill depend onthefollowing
factors.

*  Typeof fibre(cotton, viscose, nylon, polyester etc.)

»  Typeof yarn(ring, rotor, friction, air-jet etc.)

*  Typeof loom (shuttle, projectile, air-jet, water-j et etc)
»  Congtruction features (weave, yarn counts and sett)
Composition of Sizing Material

The specific composition of sizing material depends on thefibretype, yarntype,
yarn count, fabric sett etc. However, thematerid s can bed assified under the categories
of adhesive, softening agent, antimicrobia agent etc. Theadhesivepartisresponsible
for forming thefilm and adhering with the fibres. Softening agent makesthefilm
flexible sothat, thefilm can bend easily without forming cracks. Antimicrobid agents
are added to mixture to avoid the action of mildew that grow on the size film.
Sometimes, weighting agentsand dyesared so added to fulfil specificrequirements.

Cottonyarns, ingenerd, are sized by the starch which formsthe adhesive component
of thesizemix. Thereason behind the popul arity of starch can beattributed to the
followingfactors.

»  Starchischemically more or less samewith cotton and rayon and thusthe
adhesionisvery good.

* Dedzingisessy

* Rdativeycheap

*  Propertiescan betuned to copewith theneed
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However, sarch givesvery stiff film. It has higher biologica oxygendemand (BOD).
Besides, cooking of starchisrequired to attain uniformity. In addition to, starch has
poor bacteria resistance. Overal, the positive attributes of starch dominatesover
thedrawbacksand thusit isstill being used intheindustry astheprimary materid for
thesizing of cotton yarns.

The softening materialscompensatesfor theabrasive and harsh fedl that isprovided
by most of the starches. Softeners also |ubricate the yarns so that, they can pass
easily over machines parts without shedding. It also preventsthe sticking of size
ingredientsover thedrying cylinders. Mutton tallow whichiscomposed of glycerides
of pamitic, stearicand oleic acidsisused as softeners. Theproportion of softener in
thesizemix isvery crucia asexcessuseof it deterioratesthe strength of sizefilm.

Sources of Starch

Starchesareavailablefrom the seed, root or pith of plants. Corn, riceand whest are
the examples of seed starch. Potato and Tapi oca starches are obtained from roots.
Sago starchisobtained from pith. Starchesare prepared by grinding the seed, root
or pithinto fineflour. When theflour ismixed with water and cooked, it producesa
thick and smooth glutinous solution. Corn (Mai ze) starchisthe most popul ar type of
starch used intextile sizing. Around 50% of the corn iscomposed of starch. Corn
sarchisgeneraly preferred for the Szing of coarseand medium count yarns. Potato
yieldsaround 20% starch. It is of slow congealing type and therefore gets more
chanceto penetratewithin theyarn structure. It formsasmooth and pliablefilm on
theyarn body. Potato starchispreferred for sizing finer yarns.

Polyvinyl Alcohol (PVA)

Polyvinyl alcohol (PVA) isavery versatilesizing materid. It can beused for sizing
cotton, rayon, polyester and their blends. It ismanufactured by polymerizing vinyl
acetate monomersand then substituti ng the acetate groupswith hydroxyl groupsby
hydrolysis. The properties of the PVA are largely governed by the degree of
subgtitution.

Sizing Machine
The sizing machinecan bedivided into four main zonesas
showninFigure4.13. Thezonesare

» Cred zone

» Sizebox zone

* Dryingzone

» Headstock zone
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The creel zone contains large number of warper’s beam which can be arranged in
different fashion depending onthedesign of thecred. Individua warp sheetsemerging
from the warper’s beam are merged to form the final warp sheet which passes
throughthesi ze box. During the passage through the size box, thewarp sheet picks
up sizepasteand holdsapart of the paste after squeezing. Then thewetwarp sheet
passes through the drying zone and winds on the weavers beam.

creel zone drying-zong

Size box

Comb

Headsrock @

The credl zone of asizing machine can havefollowing typesof design:
* Overandunder credl (Figure4.14and 4.15)

Flgure 4.13: Zones of a Sizing machine
Creel Zone

* Equi-tensioncred (Figure4.16)
* Vertica cred (Figure4.17)
* Inclined cred

Figure 4.14: Over and under creel

Size box 2
Figure 4.15: Over and under creel for two size boxes
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Figure 4.16: Equi-tension creel

Pr ity oy ik vr:.mmw:ﬂmw::mrm |

Figure 4.17: Vertical creel

In the case of over and under creel (Figure 4.14), the warper’s beams are arranged
intwo rows, having different heights, in an dternate manner. Thewarp sheet coming
out from the rearmost beam passes under the second beam and over thethird beam
and so on. Theindividual warp sheetscoming out from the beamsmergetogether to
formthefina warp sheet. Thewarp sheet coming from therearmost beam definitely
experiences moretension and stretch, than the warp sheet coming from the beam
located nearest to the size box. Theproblemispartialy mitigated whentwo cregls
areused, onefor each of thetwo sizeboxesasshownintheFigure4.15. If thereare
twelve beams, then six beams are mounted on creel one and remaining six beams
are mounted on creel two, reducing the over and under movement of the warp
shest.

Inthe case of equi-tension creel (Figure4.16) the pattern of movement of warp
sheetiscompletely different fromthat of over and under credl. In equi-tensoncred,
warp sheet doesnot moveover and under any beam. Onesmall guideroller provided
with every beam deflectsthe warp sheet towardsthe proper path. Here, thewarp
sheetsare subjected to equal tension and stretch, irrespective of the position of the

warper’s beam.



Reference Book [ |

Another improvement in thisdirection hasbeenimplemented in theinclined credl.
Herethehe ght of the beam changesbased onitspogtion, sothat acongantindination
can be maintained in the path of thewarp shest.

All thedesigns, which havebeen discussed till now, requiresconsiderableamount of
floor space. Thiscan be solved if vertical creelsareused. In vertical creels, the
beamsare stacked vertically asshowninFigure4.17.

Itisvery important to maintain adequatey
anduniformtensioninthewarpsheet Warp sheet
during the entire sizing process.
However, as the sizing process
continues, the radius of the warper’s
beam reduces. Therefore, itisrequired
to adjust thewarp tension by adjusting
either the dead weight suspended with
theropepassing over therufflesof the
warper’s beam (Figure 4.18) or by
controlling the pneumatic pressure
applied on the bearing region of  Figure 4.18: Warp tension control by
warper’s beam. dead weight system

N
Beam radius (R)

Size Box Zone

Thisisthe zone where the warp sheet isimmersed into the size paste and then
squeezed under high pressure, so that uniform coating of sizefilmformsover the
yarn surface. The process of immersion is called ‘dip’ and the process of squeezing
by means of a pair of squeezing rollers is called ‘nip’. The size box can have different
number combinations of “‘dip’ and “nip’ to meet the requirement of various yarns.
For filament yarns, “‘one dip and one nip’ is preferred (Figure4.19) whereasfor
spun yarns made from staple fibres, ‘two dip and two nip’ is advisable (Figure
4.20).

Two dip and two nip processallowsgreater timefor immersion of yarnswithinthe
size paste and thusthi s process forms more uniform coating of sizefilm. Whenthe
yarnsare squeezed by thefirst pair of squeezerollers, yarns become compressed.
When theyarns come out of the nip of squeezing rollers, they try to regain their
origind arrangement and thereforean inward pressureis created which causesmore
penetration of Szematerid sinto theyarn structure.

&
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1st squeeze roller 2nd squeeze roller

Squeeze rollers

Warp sheet | %

Immersion rolier

Steam pipes 1st immersion roller ~ 2nd immersion roller

Figure 4.19: Figure 4.20: T
One dip one nip size box wo dip two nip size box

Important Parameters
Thewet pick-up by thewarp sheet isinfluenced by thefollowing parameters:
i. Viscosity of size paste

Viscosity of afluid indicatesitsresistance against theflow. Theviscosity of thesize
pasteismainly influenced by the concentration (solid content) and temperature of
Szepagte. Higher concentrationimplieshigher viscosity. Viscosity of size paste
reduceswith theincrease of temperature. Thewet pick-up generaly increaseswith
increaseinviscosity. Viscosity a so determinesthe penetration of sizepastewithin
theyarn structure. If more penetrationisdesired, then viscosity should belowered
and viseversa. For bulky yarns, penetrationisrelatively easy and therefore, higher
viscosity may be preferred.

Viscosity of size paste can be measured by Zahn cup. It isastainlesssted cup with
asmall holeat the centre of the bottom of the cup. A long handleisattached to the
sidesof thecup. Therearefive cup specifications, |abelled Zahn cup #N, whereN
isthe number from onethrough five. Large number cup sizesareused whenviscosity
ishigh, whilelow number cup Szesare used whenviscosity islow. To determinethe
viscosity, thecupisdipped and completdy filled with Szepaste. After lifting thecup
out of the paste, the user measuresthetime until the paste streaming out of it bresks
up, this is the corresponding “efflux time’. Viscosity of the paste is calculated from
theefflux timeusing standard formulae.

ii.  Squeezing pressure

The squeeze pressure forces out the excess paste picked up by the warp sheet.
Besides, the pressuredistributesthe paste uniformly over theyarn surfaceand causes
Size penetrationwithin theyarn structure. Higher squeeze pressure reducesthe wet

pick-up and add-on%.
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Theeffect of high pressure squeezing during sizing wasinvestigated by Hari et al.
[3]. Itwasfound that for the sameleve of sizeadd-on%, thehigh pressure squeezing
facilitatesbetter penetration of Szewithintheyarn structure. However, thethickness
of coatingoutsdetheyarn periphery reducesat high pressuresqueezing. Thisreduces
the dropping of size during weaving. The comparison of the size coating and
penetration at high and lowsqueezing pressureis presented in Table4.5.

Table 4.5: Comparison of high and low pressure squeezing

Pressure Sizecoating (film thickness) Sizepenetration
High Low High
Low High Low

Though therewasno significant differenceinthetenslepropertiesof yarnsizesat
high and low pressure, the weaveability of the former was much better than the
|atter.

iii. Hardness of Top Squeeze Roll

Thebottom squeezing roller ismade up of stainlesssted. Thetop squeezingrolleris
having ametallic corepart whichiscovered with synthetic materid. If thehardness
of thetoproller islow, thentherewill beflattening of theroller. Thusthe contact area
increaseswhich effectively reducesthe pressureacting at the nip zone. Therefore,
thesize pick-upincreases. In contrast, harder rollersgive sharper nip and lower wet
pick-up. The shore hardness of thetop roller isaround 45°.

iv.  Thickness of Synthetic Rubber on the Top Roller

If thethicknessof synthetic rubber cover onthetoproller isgreater, thentheextent
of flatteningismore. Thiswill reducethenip pressureand thusthewet pick-up will
increase.

V. Position of Immersion Roller

Thepogtion of theimmersonroller withinthesizebox isadjustable. whentheheight
of immersionroller islowered, then theresidencetime of thewarp sheet withinthe
sizepasteincreases. Thiswill lead totheincreaseinwet pick-up if other factorsare
constant.

vi.  Speed of Sizing
Speed of sizing also influencesthewet pick-up by thewarp shest.
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»  Higher speed reducestheresidencetimeof the yarn within the pastewhich
should reducethe wet pick-up.

»  Higher speedincreasesthe drag force between the warp sheet and size paste
which should inducemoreflow of pastewithinthewarp sheet.

*  Higher speed reducesthetime of squeezing, which should increasethe wet
pick-up.

The speed of sizinginfluencesthe wet pick-up based on the preponderance of the

aforesaid factors. In modern sizing machine, the practical speed can bearound

100 mymin, though machine manufactures claim that the speed can be as high
as 150 m/ymin.

unsized yarn

Figure 4.36: Smplified representation of pre-wetting process

2.5 Pirn Winders

Pirns are the yarn packages used within the shuttle to supply the yarnsfor pick
insertion during weaving. The dimension of the shuttleisrestricted by the shed
geometry and the strainimposed on thewarp yarns during shedding operation. The
dimension of the pirnisgoverned by thedimension of the shuttle. Thusthepirn has
to bealong and thin package. In contrast to conewinding, wherethesupply packages
(ringframebobhbins) are smd| and theddivery packagesarebig, the supply packages
arebigger thantheddivery packages (pirn) in pirnwinding. Astheyarnshave dready
been cleaned from s ubsand other objectionablefaults, noyarn clearing operationis
requiredinpirnwinding.

Thewinding principleof pirnisdifferent fromthat of conesand cheeses. If across-
wound packageismade, then therewill bealot of tenson variation during weaving.

Ontheother hand, the pardld wound package givesriseto theproblem of ingtability.
Therefore, pirnsare made by overl gpping short, conical and cross-wound sections

asshowninFigure2.20.
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The base of the empty pirn is Chase length

generdly conicdl. Thepimwinding %‘_f
=
E
I~/
f"ﬁ::'
—
riETs- |

starts from the conical base and
progressively proceeds towards
the tip of the pirn. The distance
travelledin onestroke of traverse
isknown aschaselength. A layer
of cail islaid ontheconica base
during the forward as well as
backward movement of the Distance along pirn axis
traverse meachanism. Thus the Figure 2.20: Sages of pirn winding
conicity of the package is

I'ime

maintained and thus the tip of the cone

Coil layer 3 formed by thecoilsof yarn, dowly proceeds
towardsthetip of thepirn. Theprocesscan
Coil layer 2 bevisudised asif oneplastic cup (havinga
cone shape) is placed over the other and

Coil layer 1 the process is continued to build a tall

cylindrical column. This is depicted in
Figure2.21. For theeaseof vishility, large
gapshave been maintained between thetwo
cones of coils and thus it seems that the
overlapping between thetwo layersof coils
isverylow whichisactudly not true.

Figure 2.21: Building of a pirn

Pirnsmay generally be described asthe Chase length
following categories or types (Figure I~/
2.22). Li;

e
e

Fi
"L._

Plaintaperedpirn T , f_‘j
«  Pirmwithpartly formed (half) base 7
*  Pirnwithfull base

Distance along pirn axis

Figure 2.22:
Plain, half base and full base pirns
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Yarn Tensioning

Objective of Yarn Tensioning

The primary objective of yarn tensioning is to build a package with adequate
compactness.

Higher yarn tension than the optimumwill resultin atighter packageand viceversa
If thereisany portion of yarn which isvery weak from thetensile strength point of
view (untwisted part of yarn) thenit will not beableto sustain the applied winding
tensionand asaresult, theyarnwill break. Thiswill lead to momentary stoppagesin
winding operation. However, thiswill precludethe possibility of yarn breakagein
the subsequent processeslikewarping. Asarule of thumb, yarntensioninwinding
iIsaround 1 cN/tex .

Types of Tensioning Devices
a.  Additivetypeor disctypetensioner
b. Multiplicativetypetensioner

In the case of former, the yarn is
passed through two smooth discs, one

: of whichisweighted with theaid of

» . gmall circular metalic pieces(Figure

2.29). The weights can be changed
Figure 2.29: Additive type tensioner easily, sothat thetension inthe output
yarn can be adjusted as per the
requirement.

Inthe caseof multiplicativetypetensoner, theyarnis
passed round a curved or cylindrical element as
showninFigure2.30.

Figure2.31 depictsthetwo situationswith angles of
wrapsof p and p /2.

T T,
Figure 2.30: Multiplicative
type tensioner

Angle of warp = n/2 Angle of warp ==

Figure 2.31: Different angle of warps

&



Reference Book [ |
Relation between Input and Output Tensions in Multiplicative
P

— 3
da/2 1
I

Tensioner

Theyarn passing over the
curvature, isshowninred
colour, whichisconsidered

to be part of the circle
(Figure2.32). The contact

region between the
curvature and yarn has
created asmall angled/ at

circle. Theyarntensonintheinput sideisT1 and tensonintheoutput sdeisT2.

Ty=T;+dl

de

Figure 2.32: Schematic representation of yarn
passing over a curved surface

the centre of the assumed
Thedifferencebetween T2 and T1isdT. Thedifference between the horizonta

component of T2 and T1 will balancethefrictional resistancewhich will depend
upon thecoefficient of friction betweentheyarn and thetensioner (L) and theresultant

2 Guide

During the unwinding of yarnsfrom cop ;
build packages(ringframebibbin, pirn etc) /!
short term andlong term tension variations /i /
arenoticed. Short term tension variation [ i [i
arises due to the movement of theyarn | o "
from the tip to the base and vice versa K\ E‘ a— ‘ =
(Figure2.34 a). On the other hand, long N L. =

term tension variation occursdueto the
changeintheheight of theballoon formed
o=
=

between the unwinding point and theyarn
guide (Figure2.34b).
(b)

vertical component of T2and T1.
Tension variation duirng unwinding from cop build package
/

2.8 Yarn Clearing .
Theobjectiveof yandearingistoremove Figure 2.34: Short term and long term
tension variation during unwinding

objectionablefaultsfrom the supply
Idedlly dl thefaults present in theyarn should be removed during theyarn clearing

package.
operation. However, acompromiseis needed and only those faultswhich havethe




B TEXTILE TECHNOLOGY

potential to disrupt the subsequent operationsor spoil thefabric appearance should
be attempted for removal during thewinding operation. The compromiseisdone
duetothefollowing reasons.

*  Removd of yarnfaultsduring winding is associated with machine stoppages
which reducethe machineefficiency.

«  Whenayarnfaultisremoved, theyarnsarejoined again by the knotting or
splicing operation which actually introducesanew blemishintheyarn asthe
strength and appearance of the knotted or spliced regionisnot at par with the
normal region of yarn.

Two principlesare used in modernwindersfor theidentification of yarnfaults.
e Capacitanceprinciple
e Opticd principle

Both theprincipleshavethe r inherent advantagesand limitations. Capacitance system
Isbased on the measurement of yarn massat agiven test length. In contrast, the
optical system isbased on diameter measurement.

Splicing

Splicingisthe processby whichtwo ends

of the yarns are joined. In most of the —

machines dealing with spun yarns, _
pneumatic splicersareused. Roboticarms

aided with air suction bring two ends of

theyarnsing dethe splicing chamber. Then -

compressed air is jetted to create -
turbulenceinside the chamber so that the

yarnisuntwisted. Then somefibresare

removed from the yarn ends to give a

wedge-shape appearance. Jetting of *
compressedairisdoneagaintotwistthe  Figure 2.45: Seps of yarn splicing
two superimposed ends of the yarns

(Figure2.45). Splicing showsless severefault inthe yarn and the appearance of
spliced portion of theyarn ischecked with ayarn appearance board.

Higher retained splice strength (85-90%) and lower splice breaking ratioimply good
splicing performance.
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Defects in Winding
Some of the mgjor defects observed in thewound packagesare asfollows:
* Ribbon or pattern
o Stitchesorjdi
o Softtipor base
» Soughoff

Theribbons areformed when the coils of two successivelayersrest over or are
very closeto oneanother asshownin Figure2.49. Thishappensin drum-driven
winder when thetraverseratio becomesan integer. Thick ridgesareformed dueto
patterning and it marsthe appearance of the package. Besides, thedensity of the
package at theribbon part becomesvery high which causesproblemsin unwinding
and dyeing.

Petterningisprevented
in some of the drum-
driven machines by
momentarily liftingthe
package from the
drum and thereby
creting someintended
dippage. Thiscausesa
changeintheyarn path
from the anticipated one and thus patterning problem isavoi ded.

I
/] I'm,;f'

|
§ i " .
4 " b e A,
o e,
?'r ?{'&U{ﬁ):‘l _”urf{:?“ ‘,’tf’

W) hl SRR
"“Wu:" J"“ :,?l}

/ML
« Wiy 44
) ."{(”’lflﬂ'{f;fl'

CH

Figure 2.49: Package with ribbon or pattern defect

Stitchesareformed when the yarn iswound beyond the boundary of the package.
It may happen dueto improper traverse guidance of theyarn at the edges of the
package. If thewinding tensionislow, then theyarn may exceed theboundary line
up towhereit issupposed to travel. Theimproper contact between the package
and thewinding drum may also cause stitches.

If the pressure between the package and the drum a ong the line of contact isnot
uniform then the package may have different density at thetip and baseregions.
Higher contact pressurewill lead to higher package density and viceversa. The
alignment of thewinding drum and the package must be correct to ensure uniform
density along the axis of the package. The position of the yarn guide should be
exactly at the centre of thewinding drum so that thelength of theyarn betweenthe
packageand theyarn guideremainsthesamea thetwo extremepositionsof traverse.
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Slough off isthe problem of removal of multiple coil from the packageduring high
speed unwinding. If the package density or gainisnot adequate, then dough off may
occur when thewound packageisused in thewarping section.

Winding and Yarn Hairiness

Theyarn hairinessincreasesdueto winding. Thereasonsareasfollows:
*  Abrasionof yarn dueto variousmachine parts

»  Transfer of fibresfrom one section of theyarn to the other.

Research by Rust and Peykamian [ 3] has shown that yarn hairinessincreasesto a
greater amount if thewinding speedis high. During winding, redistribution of twist
takesplace. Thetwist flowsto theregionswith lower yarn diameters. Thiscauses
fibretransfer and increaseyarn hairiness. Though theaverage helix angleremains
unaltered after winding, the variation intwist anglereduces after winding which
supportsthefact that twist rearrangement takes place during winding.

Weaving technology

Weaving isthemost popular way of fabric manufacturing. It isprimarily done by
interlacing two orthogonal sets (warp and weft) of yarnsin aregular and recurring
pattern. Actua weaving processispreceded by yarn preparati on processes namely
winding, warping, Szing, drawing and denting.

Winding converts small ringframe packagesto bigger cheesesand coneswhile
removing objectionableyarn faults. Pirnwinding is performed to supply weft yarns
inshuttlelooms. Figur e 1.2 showsvariousyarn packages used in textile operations
(fromeft to right: ringframe bobbin or cop, cone, cheeseand pirn).

Warping is done with the objective of
preparing a warper’s beam which contains
large number of parallel ends in a double
flanged beam. Sizingisthe process of
applying protective coatingson thewarp yarns
sothat, they canwithstand repested stresses,
srainsand flexing during theweaving process.
Finally thefabricismanufactured onlooms
which perform several operationsinaproper

. Figure 1.2:
sequence so that, there is interlacement Types of yarn packages

between warp and weft yarnsand continuous
fabric production.

<
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Weave Design

Fabric weave design impliesthe pattern of interlacement between thewarp and
weft yarns. The design influencesthe aestheticsaswell asthe properties of the
woven fabrics. Thedesign of wovenfabricsismanipulated by changing thefollowing
twothings.

o Drating

o Liftingplan
Thedesignisconstructed on point paper by using cross (%) and blank. The cross
meansthat theend is passing over the pick. Theblank meanstheendispassing
below the pick.
Drafting

Drafting determinestheal ocation of endsto hedldsi.e. whichend will becontrolled
by which heald. Generaly, drafting ismadein such away that minimum number of
healdsisrequiredto produceaparticular design. Thisimpliesthat if theinterlacement
pattern of two endsisidentica then they should be controlled by the same heald
shaft. Inthe case of drafting, acrossmeansthat the heald isup and ablank means
that theheald isdown.

Drafting is shown above the weave design.
Lifting Plan

Lifting plan showsthe position of healds (up or down) for different peaksi.e. which
heald or healdswill belifted by which pick. It isdependent on thedesign and the
drafting.

Lifting plan is shown at the right hand side of weave design.
Straight Draft

4 5%
Inthe case of straight draft, adiagonal lineis 5 X
created by the crosses (Figure 5.1). This Healds .
impliesthat, generally, end oneiscontrolled by 2
heald one, end two iscontrolled by heald two 1 *
and so on. 1 I
Ends

Figure 5.1: Sraight draft

&



Pointed Draft

In the case of pointed draft, a
pointed line is created by the — Healds
crosses (Figure5.2). Therepeat
of the design containsmorethan
one ends with similar
interlacement pattern. For
example, in Figure 5.2, the
interlacement patternissamefor

B TEXTILE TECHNOLOGY

Ends
Figure 5.2: Pointed draft

ends 1 and 7 and thusthey are allocated to one heald (heald number 1). Itisalso
truefor ends2 and 6, 3and 5, 4 and 8. Therefore, thisdesign whichishaving eight
endsin therepeat requires only four healds. Pointed twill weavesare madeusing

pointed draft.

Skip Draft

In the case of skip draft, two or more
healdsare controlled by asingleshedding
cam. Plain woven fabrics can bewoven
withtwo hedlds. However, for heavy (high
areal density) plain woven fabrics, the
number of ends is very high. It often
becomes convenient to usefour healdsfor
theheavy plainwovenfabrics. Therefore,
the number of endscontrolled by asingle
heald becomes |ess as compared to the
situation with only two healds. Theskip

Healds

(5] a2 F=s

=l
e

Picks

x x x| ®

1 2 3 4
Ends
Figure 5.3: Skip draft

draft for plain woven fabricswith four healdsisshowninFigure5.3.
Theadlocation of healdsisshowninTable5.1.
Table5.1: Assigning endsin heddsfor skip draft

[ End number Heald number
1 1
2 3
3 2
\ 4 4 J
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So, thed location of hed dsfor ends2 and 3 differsfrom that of straight draft. Lifting
plan showsthat for the 1 st pick, healds1 and 2 arein up position and healds3 and
4 areindown position. For pick 2, healds 1 and 2 arein down position and healds
3and4areinup position. Therefore, the movement pattern of healds3 and 4 isjust
opposite ascompared to that of healds 1 and 2. Therefore, healds 1 and 2 can be
tied or coupled together with ropes or stringsand their shedding operation can be
controlled by asingle cam. Similarly, shedding operation of healds 3 and 4 can be
controlled by another cam. Thus, skip drafting hel ps to reduce the number of
mechanica components(cam, follower, treadlelever etc.) intheloom.

Fig: Schematic Diagram of Drawing in

Types of Looms

Hand L oom: Thisismainly used in unorganized sector. Operationslike shedding
and picking isdoneusing manua power.Thisisoneof themajor sources of
employment generationinrural aress.

Power L oom: It wasdes gned by Edmund Cartwright in 1780s(during theindustria
revolution). All the operations of theloom are automati c except the change of the
pirn.

Automatic L oom: Inthispower loom, the exhausted pirnisreplenished by thefull
onewithout stoppages. Under-pick systemisarequirement for theselooms.

MultiphaseL oom: Multipleshedscan beformed s multaneoudy inthisloomsand
thus productivity can beincreased to agreat extent. It hasfailed to gain commercia
SUCCESS.
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Shuttle-lessL oom: Weftiscarried projectiles, rapiersor fluidsin the case of shuttle-
lesslooms. Therate of production ismuch higher for theselooms. Besides, the
qudity of the productsisal so better and the product range much broader compared
to that of Power looms. Most of themodern millsare equipped with different types
of shuttle-lesslooms based on the product range.

Circular Loom: Tubular fabricslike hose-pipes and sacks are manufactured by
circular looms.

Narrow L oom: Theseloomsareaso known as needleloomsused to manufacture
narrow width fabricsliketapes, webbings, ribbonsand zipper tapes.

Hand looms

Heald Frame Reed

Wetp v Woven cloth

A\ A’L%x
\_/\b Harnesses /Fiiling yarn N
Warp

eam Filling carrier Cloth roll

Figure: Basic structure of a loom
The terms ‘hand-loom’ and ‘hand-woven’ have different connotations. It is therefore

necessary to define hand-loomsmore precisely and, indoing so, placetheminthree
different categories. These categoriesare:

() Loomsinwhichthe primary and secondary motionsare co-ordinate manually,
and in which picking is performed without a “fly-shuttle’;

(i) Loomsinwhichthe primary and secondary motionsare co-ordinate manually,
but inwhich picking isperformed with afly-shuttle;

(i) Looms in which both primary and secondary motions are co-ordinate
mechani cally, and whichincludeafly-shuttlemechanismwhichisa so operated
mechanically. Loomsof thistype can usualy be power-drivenif fittedwitha
motor, athough when classed as ahand-|oom they are driven by human power

acting viaatreadle system.
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(&) Category (i) hand-looms

head rofler

upright

Loomsincategory (i) are ! L
quite unsuitablefor bulk pack = M T Fanee
production of thefabrics =
ligsedinTablel.1,evenat wan . ]

the “small-scale’ level of m‘\&\v 2 - N\'U‘"
100,000 metres per " : k1
annum. Picking speeds iche
aremuch too low, being rere
oftenlessthan 10 picks/ g’ S
min and, consequently, " s [0S
labour and other costs -

such asthosefor factory accommodation and for work in hand - would be
too highto makeit worthwhile. No further consideration to theselooms
hasthereforebeengiven.

treadles

(b) Category (ii) hand-looms

More promising could bethe use of loomsin category (ii) but only for the
‘small-scale’ level of production. This category of loom can meet the
production target if weaving speeds of around 40 picks/min can be
maintained. However, only skilled weavers can be expected to perform at
thislevel. Furthermore, good warp and weft preparation, asoutlinedin
Chapter 11, would be necessary.

(c) Caegory (iii) hand-looms

Loomsin category (iii) could certainly meet small-scal e production levels,
since they can be operated at appreciably higher speeds (e.g. 80 picks/
min). However, themaintenance of such aspeed over along period of time
is dependent on the weaver’s skills and the quality of warp and weft
preparation. Inaddition, theamount of physical energy expended inweaving,
inunfavorable climatic conditions, must certainly not beoverlookedif this
optionisto beserioudy considered.

Economicsof hand-looms

Estimates of the numbersof loomswhichwould berequired to weaveeach
of thefabricsconsidered areprovidedin Tablelll.1. Theseestimatesare
based on aloom running efficiency of 50% for category (ii) loomsand
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75% for category (iii) looms. It must be stressed that these values are
estimates sincethey are based on assumed running efficiencies.

Whilecategory (iii) looms are more efficient, they are also much more
costly than category (ii) looms. Some unconfirmed reportssuggest the costs
to be greater by afactor of 10.

Morerecently, aloom similar to category (iii) loomshasbeen developedin
Nepal. However, it does not have mechanical take-up and warp | et-off
fadilities, but may beavailableat alower comparativecod. If thisinformation
iscorrect, such aloom would be expected to beintermediatein running
efficiency, and the number required for each cloth typewould beroughly
mid-way between those quoted for categories(ii) and (iii) looms.

Power Loom

Primary Motions

Three primary motionsarerequired intheloom for weaving.

»  Shedding
* Picking
* Beat-up

Sheddingistheoperation by whichthewarpisdividedinto two parts, sothat sufficient
gapiscreated between them for the uninterrupted passage of theweft fromoneside
of theloom to the other. Pickingisthe operationto transfer the pick (weft)from one
side of theloom to the other. In shuttle loom, picking is done from both sides.
However, in shuttlelesslooms, it isdonefrom only oneside of theloom (generally
fromleft). Severa systemsareavailablefor picking. Shuttleisthemost traditional
modeof pickinganditisdill being usedintheindustry. In shuttlelesslooms, following
picking systemsare used.

* Projectile
e Airje

o Water-jet
* Rapier

Beat-up isthe operation to position the newly inserted pick up to theclothfell i.e.
the boundary up to which thefabric hasbeen woven.

&
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Secondary Motions
Two secondary motionsarerequired intheloom for weaving.

e Take-up
o Let-off

Take up motions ensure

i i . 200 rpm
the winding of fabric L]
continuoudly assoon asit
is produced. Ensuring 1
uniform pick spacing is
also another function of
takeup motion. Whenthe
fabric is wound by the i Bottom shaft
take-up system, the
tension in the warp

Crankshaflt Loom pulley

. . 30 Tappet shaft
increases and thus it is rpm =

required to release the
warp from the weaver’s Motor pulley

beamwhichisperformed
by thelet-off motion.

Figure 6.1: Transmission of motions in loom

Thetransmission of motionsto someof theimportant loom components has been
showninFigure6.1. Theloom pulley (machine pulley) getsmotion directly from
the motor pulley. The crank shaft, which hasto aspecial design, isconnected the
loom pulley. Therevolution per minute (r.p.m.) of the crank shaft isequal with the
loom speed (number of picksinserted per minute or picks/minute). The beat-up
operationisdoneby thereed whichiscarried by the ey and thelatter isconnected
to the crank shaft. Onerevolution of crank shaft causes onebeat-up. Therefore, if
200 picksare being inserted per minute, 200 beat upsare required in one minute.
Thusther.p.m. of the crank shaft hasto be 200.

Crank shaft isconnected with the bottom shaft through gears. Asthe nameimplies,
bottom shaft ispositioned near thefloor. Picking motion isoriginated from the bottom
shaft in the case of shuttlelooms. Two picking cams are mounted on the bottom
shaft, oneon each side. Therefore, onerevolution of bottom shaft ensuresthe
insertion of two picks. So, for inserting 200 picks per minute, bottom shaft should
rotateat 100r.p.m. Ther.p.m. of bottom shaft isalways half as compared to that of
crank shaft.
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Inthe case of plain weave, the hea dsreturn to the same position after every two
picks. Therefore, two shedding cams can be mounted on the bottom shaft for
controlling thehhealds. However, for other weaves, wheremorethantwo hedldsare
required, acam shaft (also known astappet shaft) isused. For example, inthecase
of 3x1 twill weave,shedding cycle extendsover 4 pick. Inthiscase, 4 shedding
cams are mounted on cam shaft whichrotatesat 50 r.p.m. The primary motions,
their frequency and controlling loom shaft for plain weave and 3x1 twill weaveare
giveninTables6.1 and 6.2 respectively.

Table 6.1:
Freguency of primary motions and controlling shaft for Plain weave

Operation cycle Frequency of operation Loom shaft
Shedding Once/2 pick Bottom
Ficking Once/2 pick Bottom

| Besat-up Once/ pick Crank )

Table 6.2:
Frequency of primary motions and controlling shaft for 3x1 twill weave

[ Operationcycle Frequency of operation Loom shaft )
Shedding Oncel4 pick Cam/tappet
Picking Once/2 pick Bottom

| Beat-up Once/ pick Crank ]

Figure 6.2: Cross-sectional view of loom
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Cam Shedding Systems

The cross-sectiond view of aplainloomwith
cam shedding mechanismisshowninFigure
6.2. Two shedding cams are controlling two
heddsthroughtreadlelevers. Thetipsof the
treadleleversare connected to thehealdswith
ropesand links. Each of thetreadleleverscarry
onetreadlebowl (pulley) whichactudly remains
in contact with the shedding cams.

For plain woven fabrics, two shedding cams
are positioned at 180° phase difference. Cam shedding system
Therefore, when one cam pushesthetreadle

bowl inthedownward direction, the other cam accommodate the upward movement
of the other treadle bowl. The upward movement of the heald isactivated by the
roller reversing mechanism whichispositioned over theloom. Figure 6.3 presents
another view of cam shedding system and roller reversing motion.

Negative and Positive cams

Thecamsused for shedding can broadly be classified under two categories. Negative
camscan control only the one part (50%o) of the movement of the hed ds (downward
movement). The upward movement isensured by theroller or spring reversing
mechanism. When back heald is pushed downward, thereversing roller rotates
clockwise. Thiscauseswinding of belts, connected to thefront heald, onthereversing
roller with smaller diameter. Thusthefront heald movesupward. Similarly, whenthe
front heald movesdownward, thereversing rollersrotate anti-clockwise. So the
belt, connected to the back heald, iswound onthe bigger pulley of roller reversing
system. Asaresult the back healdislifted. Thusthe entire system ensuresupward
and downward movementsof thehealds. So, thewhole system canbeclassified as
apositivesystem. Althoughthe
camsusad for thisarenegetive,
they alone can ensure the
downward movement of the
healds.

Positive camscan control the
upward and downward
movement of the healds.

Figure 6.4 A model of grooved cam
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Grooved cams(Figur e6.4) or matched cams are generally used as positive cams.

Indistinct shed Distinct shed

Figure 6.5: Indistinct (unclear) and distinct (clear) sheds

Distinct (clear) and Indistinct (unclear) Shed

If theextent of vertical movement of the heal dsduring sheddingissame, thenindistinct
or unclear shed isproduced as depicted in theleft hand side of Figure6.5. Inthe
case of indistinct shed, the position of thetop shed lineisdifferent for different
healds. Therefore, the shuttle actually get amount of spacethrough whichit hasto
travel. So, thepossibility of abrasion and collision of the shuttleand shed lineis
higher.

Inthecaseof distinct or clear shed, shownintheright hand sideof Figure6.5, the
position of top shed linein thefront part of the shed isthe sameirrespective of
healds. Thistypeof shed canbeformed if the extent of vertical movement of the
heal ds during shedding ischanged based on their position. Thefirst hedld, whichis
nearer tothedoth fell, hastheminimum vertical movement andthelast heald hasthe
maximum vertical movement. The shuttle gets more spaceto travel inthe case of
digtinct.

Lift (throw) of the Cam

Inthe preceding section, it hasd ready been discussed that ahigher vertica movement
isrequiredfor theback heald, so that adistinct shed isformed. However, theeffective
length of thetreadle lever should be shorter for theback heald. Thus, if thelift or
throw of the cams controlling the back and front heald isthe same, higher vertical
movement results for thefront hedd. Thisisjust theoppositeof theactud requirement.
To overcomethisproblem, camwhichiscontrolling the back heald should possess
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higher liftascomparedto -

the cam controlling the J:,I d2
front heald. dl @
Let us consider the T

followingparametersas 1 th fell
showninFigure6.6. '
S |

* X is the distance .

between the

h
O

fulcrum point of N
treadle levers and IE a
centre of treadle
bowl.

e vy isthe distance
between the centre
of treadlebowl and
tip of the treadle
lever tied with the

back heald. )
Figure 6.6:
e Db is the distance Lift of the cams and movement of the healds
between the front
and back heald.

* aisthedistancebetween cloth fell and front heald.
* hlandh2aretheliftsof thefront and back heal dsrespectively.

Diameter of the reversing rollers

The shaft carrying reversing rollersmove cl ockwise and anti-clockwiseto control
the heald movement. The angular movement of the shaft during shedding is
constant.Howevey, it hasto ensurethat the back heald getshigher vertical movement
thanthefront hedd, sothat adistinct shed isproduced. Thisisattained by usng two
reverangrollerswith different diameters. Theroller with bigger diameter isconnected
to the back heald and viceversa. Asthelinear movement of reversing roller (angular
movement x radius) isequd tothevertica movement of the corresponding heald

A smplified geometry of theshedisshown Figure6.7.
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L1 L2

Top shed

Cloth fell Co--mmrrmmmmm e i
Bottom shed

Warp line

Figure 6.7: Geometry of shed

Themain shed parametersareasfollows:
e L 1:length of thefront shed

* L2:length of the back shed
* H:shedheight

When the headdsare on thewarp line (healds arelevelled), the path taken by the
warp isthe shortest. However, asthe healds move away from thewarp line, the
warp takes a longer path. Thus, warp yarns are extended which has to be
compensated either by the extensibility of thewarp or by theregulation of theyarn
delivery system. If thelength of the back shadeincreases, thenyarn extensionis
reduced and thisispreferred for weaving delicateyarnslikesilk. However, shorter
back shed creates clearer shed and it ispreferred for weaving coarser and hairy
yarns. It isimportant to understand thefactorswhich influencethe degree of yarn
extension during shed formation. A s mplified mathematical mode hasbeen presented
torelatethewarp strain with the shed parameters.

Timing of Shedding

Onepickisequivaentto
onecompl eterotation of
the crank shaft. The
timing of the various
loom operations are
indicated corresponding
totheangular position of -

the crank shaft asshown &i{é /,_-
intheFigure6.9. -t

Figure 6.9: Different angular positions of crank shaft

Back side of loom

Front side of loom 0% 360°
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When the crank pointstowardsthefront s de of theloom (wheretheweaver stands),
itisconsidered as0° position of crank shaft. Itisa so known asfront centre. When
theradiusof the crank pointsdownwards, it isconsidered as 90° position of crank
shaft. Itisa sotermed asbottom centre. When theradiusof the crank pointstowards
the back side of theloom (towardstheback rest), it isconsidered as 180° position
of crank shaft. It istermed as back centre.When the radius of the crank points
upwards, itisconsidered as270° position of crank shaft. It istermed astop centre.

At 0°, thereed reachesthewemost forward position and performsthe beat-up. On
the other hand, at 180°, the reed movesto the utmost backward position. Thedey
(and  reed) movesforward and backward continuously during theentire 360° .
However, the healdsdo not move continuously. When the shed iscompl etely open,
the hedl dsremain stationary for sometime, so that shuttle can passthrough the shed
without any interference. This is called the ‘dwell’ period of shed. Two types of shed
timing (early andlate) aregeneraly used.

Early Shedding

Thetiming for early sheddingis
depicted in Figure6.10. Eand L
represent thetiming of shuttleentry
and exit. The shuttle enters and
leavesthe shed at around 110° and
240° respectively. The shed is
levelled (closed) at 270° . Thenit
starts to open as the two healds
starts moving in opposite
directions. Theshedisfully open
at 30° .Two healds are at two
extreme positionsat thismoment
(One heald is at the topmost
position and another is at the e Ffigure ?-fﬁedd_

utmost bottom pasition). From 30° ming for earty 'ng

t0 150°, the healds are Sationary.

Therefore, the shedisfully open and at dwell during this period. After150°, the
hedl dsstart to movein the oppositedirection ascompared to themovement between
270° and 30°. Thismeansthat the heald which wasat thetopmost position sartsto
descend and vice-versa. Theshedisagainlevelled a 270°.

180




B TEXTILE TECHNOLOGY

Itisunderstood that when the shuttle entersthe shed (110° ), morethan half of the
dwell periodisover. When the shuttleleavesthe shed (240°), the shed isabout to
close. Therefore, thereisahigh probability that the shuttle will abradethewarp
sheet, whichisnot desirable specialy for the delicate warp yarns. However, this
type of timing isadvantageous for weaving heavy cloth. Because, during beat-up
(0°), theshediscrossed and the newly inserted pick will betrapped by the crossed
warp yarns. Asaresult, the pick will not be ableto move away fromthecloth fell
even after thereed recedes. Thisfacilitatesthe attainment of higher picks perinch
whichisrequiredfor aheavy fabric.

Late Shedding

Theproblem of abrasion betweenthe
warp and theshuttlecanbeminimised 270 L
by adopting | ate shedding as shown
inthe Figure 6.11. Inthis case, the
timing of sheddinginddayedissuch
away that the dwell period amost
coincideswith thetiming of shuttle o
flight. Theshedislevelled (closed) a
0°. Thenit startsto open asthetwo
healdsmovein opposite directions.
Theshedisfully openat 120°. From
120° to 240°, the healds are

180

90

dationary. Therefore, theshedisfully E
open and at dwell during thisperiod. Figure 6.11:
Thetiming of shuttleflight (110-240° Timing for late shedding

) dmost coincideswiththedwell time.
After 240°, the heal ds start to movein the oppositedirection and the shedisagain
levelled at 0°/360°.

The beat-up occurswhen the shed islevelled and heal dsareyet to crosseach other.
Therefore, thistiming isnot favourablefor weaving heavy fabrics. However, this
kind of timing isfavourablefor weaving delicate warp yarns and the possibility of
abrasonwiththeshuttleisvery low.

Effect of Shed Timing and Backrest Position

The early shedding coupled with rai sed position of the backrest results higher pick
density inthewoven fabric. Figure6.12 showsthenormal and rai sed position of
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Figure 6.12:
Warp line with normal and raised backrest positions

thebackrest. When the backrest isat norma position, thetop and bottom shedsare
symmetricato theline CN which representsthewarp linewhentheshedislevelled.
Inthiscase, thelength of thetwo shed linesCUN and CDN areequa which signifies
that, thetension in both the sheds (top and bottom) isequal. However, when the
backrest israised fromitsnormal position, thelength of shed linesbecomeunequal.
Thisisclearly visblefrom thefact that thelength of thetop shed lineCUR issmd ler
than thebottom shed line CDR. Thusthetension inthetop shed linewill belower
than that of the bottom shed line.

Inthe case of early shedding, theshed will belevelledat 270° . At beat-up (360° ),
the shed isfully crossed i.e. the top shed line of the last pick has now formed a
bottom shed-lineand vice-versa. Thusthehigher tension prevailing in the bottom
shed-endswill forcethe newly inserted weft (circle)to more downwardsfromthe
cloth planeasshownin Figure6.13a

This is be facilitated by the greater >
curvature attained by the top shed- W

ends, which arenow under low tension.

The previous pick (the second circle

from theright) will beforced upwards W
with respect to the cloth planebut with @\/@\/
alesser magnitude. T.hisp.roc&swill Figure 6.13. (a) Vertical displacement
berepested after theinsertionof each  of newly inserted weft (b) Beat up at

and every pick and asaconsequence, crossed shed
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higher pick dengity inthefabricresults.
As the beat-up is performed at
crossed shed, thenewly inserted weft

remainstightly meshed between the ‘
ends, asthereed pushestheformer
towardsthecloth-fell againgt yarn-to- 'l\\'
yarnfrictiona and bending resstances

(Figure 6.13b). Oncethebesatingis Bl Moot
completed and sley starts its
movement towardsthe back centre
of the loom, newly inserted pick
cannot spring back away fromthe cloth-fell asit istrapped in the crossed shed.

Dobby Shedding Systems

Figure 6.34: Influence of cam dimension
on the steepness of cam contour

Limitation of Cam Shedding

The cam shedding system haslimitation interms of number of heal dsthat can be
effectively controlled during shedding. The problem ariseswhen thenumber of picks
intherepeat of thedesignisvery high. Let usassumethat thedesignisrepeating 10
picks (8/2twill). Thenumber of healdsrequired inthiscasewill be 10 and to control
thesehealds 10 camsarerequired. Thesecamswill bemounted onthe cam (or
tappet) shaft whichwill rotate at onetenthr.p.m. ascompared to that of crank shaft.
Therefore, onerotation of the cam shaft will ensureinsertion of 10 picks. As360°
rotation of the cam correspondsto 10 picks, one pick becomesequivalent to 36°.
If thedwell isonethird of pick, thenthesmallest dwell period (whenhealdisdown)
inthiscasewill be=1/3x36° + 36° = 48°. The duration of movement of heald
(when theradiusof the cam changes) will be 24° each for upward and downward
direction. Thiswill create the big dwell (when the heald isup) of 12° + 7x36° =
264°.

Now, the above cal cul ation reveal sthat thefollower hasto movefrom thelowest
positionto thehighest position within 24° spanwhichisavailablefor it. Thefollower
followsthe contour of the cam profilewhich becomes steep whenthe span available
for movement islow. Besides, theforce actsonthefollower inadirectionwhichis
perpendicular to thetangent drawn on the cam contour. However, thefollower has
tomoveverticaly up or down. Thusan angleiscreated between thedirection of the
gpplied forceand thedirection of themovement of thefollower. Thisanglebecomes
even greater when the cam contour issteeper i.e. the span availablefor upward or
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downward movement islow which hasresulted from the higher number of picksin
thedesign repeet. Thisleadsto thefact that only one component of theforce gpplied
becomeseffectivein creating themovement of thefollower. Thusvery highforceis
actualy required to create the desired movement of thefollower whichmay lead to
wear and tear aswell asvibrationin the system.

Oneplausiblesolutionto the aforesaid problem could beto increasethedimension
of the cams (Figure 6.34). It can be observed that the cam contour, for agiven
span of follower movement, becomes|ess steep when the diameter of the cam
increases. However, thismay createancother problemintermsof power consumption
and spaceavailability inthe system.

Therefore, when thelarge number of healdsisto be controlled by the shedding
mechanism, Dobby systemis preferred.

Keighley Dobby

Figure 6.35: Keighley dobby | — J

K eighley dobby isknown to beadouble acting dobby asmost of theoperationsis
doneat half speed as compared to theloom speed (picks per minute). The basic
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components of Keighley dobby areasfollows:

e Stopbars

« Baik

*  Hooks (two per heald)

*  Khnives(twofor theentire dobby)

e Pegsonpatternchan

Figure6.35 depictsthesimplified view of the Keighley dobby.

Themotion of the reciprocating knives (K1 and K 2) originatesfrom the bottom
shaft of loom. Asonerevolution of bottom shaft ensurestwo picks, each of thetwo
knives completesthe cycle of inward (towardstheleft) and outward (towardsthe
right) movementsduring this period. Thetwo reciprocating knivesarein completely
difference phases. When one knifeismoving inwards, the other knifeismoving
outwards. In Figure6.35, knife 2 (K2) hasapulled hook 2 (H2) towardstheright
side. Thishas happened asthereisapeg inthelag corresponding to thefeeler 2
(F2). Thepeg has pushed theright end of thefedler 2 towardsthe upward direction.
Thustheleft end of thefeeler 2 has been lowered. Hook 2, wasalso lowered on
knife 2, when thelatter had moved inwards. So, thelower end of the baulk (B)
movesaway fromthestop bar 2 (S2). Thusthehedd shaft israised asitisconnected
to themidpoint of thebaulk.

Inthe next part of thecycle, knife2will moveinwardsand knife 1 (K1) will move
outwards. Now, thereisno peg corresponding to theposition of feder 1 (F1). So, the
right end of fedler 1islowered and |l eft end of itisraised. Asaresult, the connecting
rod (R) pushed hook 1intheupward direction. So, whenknife 1 performsitsoutward
movement, it will not beableto catich hook 1. Thetop part of baulk will beresting on
stop bar 1 and thusthe heald will not belifted for the next pick.

Itisimportant to notethat, when theheald isin thelower positionfor two

consecutive picks, thetop aswell asthe bottom end of the baulk will beresting on
therespectivestop barsi.e. S1 and S2. So, themidpoint of the baulk will not have
any sgnificant movement. Ontheother hand, if thehealdisinraised positionfor two
consecutive picks, then one end of the baulk will move away from the stop bar and
other end of the baulk will movetowardsthe stop bar. Thusthe middle point of the
baulk will not experienceany sgnificant movement asschematically showninFigure
6.36. Thusthewasted movement will bevery nominal. Therefore, the systemwill

produce an open shed.
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Figure 6.36: Open shed formation in Keighley dobby

System of Pegging

8 X X |x | x
7 X X |x | x
6 X |x |x X
% i X | X |[X X
< - X [x [x X
3 X | X [x X
2 X | x X X
1 X X X | x
Ends 1 2 3 4 5 6 7 8

Figure 6.37: Point paper

representation of 3/3/1/1 twill weave

®e O @ O O O e e Pick 1
® ¢ O e O O O e Pick 2

[ ] [ ]
e ¢ ¢ O @ O O O Pick 3
O ® e e O e O O Pick 4

[ ] [ ]
O 0O @€ @€ @€ O e O Pick 3
0O 0 0O @ e e O e Pick 6

| | | |
T O 0O O e e e O Pick 7
o @0 0 o e efe Pick 8

End 1 End 8

Figure 6.38: Peg plan for 3/3/1/1 twill weave
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Twill weave (3/3/1/1) which repeats eight ends and eight picks (Figure 6.37) is
consdered herefor demongtrating the pegging plan. Thesystem of peggingisdepicted
in Figure 6.38. Thisdesign can be produced by using eight healdsand astraight
draft. Theselection of heald movement iscontrolled by wooden pegswhich can be
inserted within the circular holes made on thewooden lags. Thewooden lagsare
inked together into alatticewhich ismounted on the pattern whed (or barrel). The
pattern barrel isrotated to acertain degree oncein two peaks. For example, if the
barrel ishexagonal, then it must rotate by 60° after every two picks. The presence
of apeg within the holeresultsintherai sed position of theheald and vice-versa. The
position of two holes corresponding to the same heald isnot in the sameline. The
lateral shifting of holesisdone, sothat two adjacent feelerscan be accommodated.

Jacquard Shedding Systems

Introduction to Jacquard

Jacquard shedding system was devel oped by Joseph Marie Jacquard (1752-
1834) who was a French weaver and merchant . In the case of cam and dobby
shedding systems, large number of yarns passing through aheald iscontrolled asa
group. Thusit precludesthe possibility of controllingindividua endsindependently.
Therefore,complicated woven designscannot be made using cam or dobby shedding
systems. With jacquard shedding system, individual ends can be controlled
independently and thuslargewoven figures can beproduced infabrics.

Mechanical jacquard systems can be classified under three categories:
» Singleliftandsinglecylinder (SLSC)
» Doubleliftandsinglecylinder (DLSC)
* Doublelift and doublecylinder (DLDC)

Single-Lift, Single-Cylinder (SLSC) Jacquard

Figure6.41 showsthe smplified sideview of SLSC jacquard. If themachinehas
the capacity to handle 300 endsindependently, then it requires 300 hooks (one per
end) which are vertically arranged and 300 needles (one per hook) which are
horizontally arranged. For example, the needles can bearranged in six rowsand
each row will have 50 needles. Viewed from the side only six needles (one per
horizontal row) arevisible. Hooks, which are connected to individual endsby nylon
cord (harness), area so arranged in six rows and each row ishaving 50 hooks. One
knifeisresponsiblefor controlling themovement (lifting and lowering) of onerow of

&
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Figure 6.41:
Sde view of single-lift single-cylinder jacquard

hooks. However, whether ahook can belifted or not will be ascertained by the
selection mechanismwhichisbas caly apunch card syssem mounted on arevolving
cylinder having square or hexagonal cross-section. The needlesare connected to
the springsonthe oppositeside of the cylinder. Therefore, the needlesalwaysexert
somepressurein theright hand sidedirection (Figure6.41). So, if thereisaholein
the punch card corresponding to the position of aneedle, thenthe needlewill be
ableto pass through the hole and thus the needle will remain upright making it
accessbletotheknife, whenthelatter startsitsupward movement after descending

&
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to thelowest height. On the other hand, if thereisno hole, then the needlewill be
pressed ontheleft side against the spring pressure. Thusthekink (which partialy
circumscribesthe stem of ahook) present in the needl e pressesthe hook ontheleft
sdetiltingthelatter atilted from thevertical plane, sothat theknifemissesit while
moving upwards. Therefore, the presence of aholeimplies selection (endsup) and
vice-versa. A holein this caseistantamount to apeg used on thelag of adobby
shedding system.

Inthecaseof SLSC jacquard, if theloom speed is 300 picksper minute, the cylinder
will turn 300 times per minute (5 times per second) and the knivesa so reciprocate
(up and down) 300 timesper minute. Thusit hindersthe high loom speed. Whena
particular hook (and the corresponding end) hasto bein upward positionintwo
consecutive picks, in between thetwo peaks, it descendsto thelowest possible
hei ght (determined by thegrate) and then movesup again. Thusit produces bottom
closed shed. Thishappensas oneendis controlled by asingle hook.

Features of SLSC Jacquard
* 500 end machinewill have 500 needles and 500 hooks
* Cylinder shouldturninevery pick
* Knivesmust completethecycleof rissandfal inevery pick
» Bottom closed shed is produced

Double-Lift, Single-Cylinder (DLSC) Jacquard

Double- lift, single-cylinder (DLSC) jacquardisshown inFigure6.42. Inthiscase,
oneendiscontrolled by two hookswhich are again controlled by asingle needle.
For example, hooks 1 and 2 control end 1 and hooks 3 and 4 control end 2. Two
setsof knivesare used in DL SC jacquard and they move up and down (riseand
fall) complete phase differencei.e. when one set of knives(K1and K3) attainthe
highest position, the other set of knives (K2 and K4) attainthelowest position. At a
given position, end 1 will beraised ashook 1islifted by corresponding knife K1.
However, end 2will not beraised ashook 3isnot caught by theknife K 3. Inthe
next pick, end 1 will belowered asthe needle Fis pressed to the left dueto the
absence of aholein the punch card. So, hook 2 becomestilted and will not be
raised by theknife K2. Whenthelatter rises, Hook 1 will a so descend along with
KnifeK1. Thusend 1 will belowered. Ontheother hand, end 2 will beraisedinthe
next pick asthereisaholein the punch card corresponding to the position of the

&>
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Figure 6.42:
Sde view of double-lift single-cylinder jacquard

needleE. So, hook 4isupright andit will be caught by knife K4 whenthelatter will
moveupwards.

Inthecase of DLSC jacquard, if theloom speed is 300 picks per minutethen the
cylinder will turn 300 times per minute but the kniveswill reciprocate (riseandfall)
150timesper minute. Thisistheadvantage of DLSC jacquard over SLSC jacquard.
DLDC jacquard produces semi-open shed becauseif aparticular end hasto bein
theraised position for two consecutive picks, it will descend antothemiddle point
of itsverticd path and then moves up. Thishappenswhen oneof thehooks descends
and the other hook movesup with respectiveknivesand crossesat themiddleof the
verticd path. If theend hasto remainin the bottom position for thetwo consecutive
picks, it will remain at the bottom without any intermedi ate movement.




Features of DLSC Jacquard

¢ 500 end machineswill have 500 needlesand 1000 hooks
e Twosetsof knivesriseand fall in opposite phases

B TEXTILE TECHNOLOGY

e Cyclesof movement (riseandfal) of each set of knives spansover two picks

e Cylinder shouldturnwith every pick

*  Semi-openshedisproduced

Double-Lift, Double-Cylinder (DLDC) Jacquard

N\

\K,
Hook 1 p‘
N,
A \K._’ ls \Kl
A F N N2
N
Cylinder 1
N
Hook 3 Hook 4
Hook 2

end1

end2
Figure 6.43: Sde view of double-lift double-cylinder jacquard

Cylinder 2

Figur e 6.43 depi ctsthe doubl e-lift, double-cylinder (DLDC) jacquard. In the case
of (DLDC) jacquard, thenumber of cylinder rotation or turn and number of recipro-
cation cycleof knivesishalf ascompared to that of SLSC. Inthiscase, oneendis
controlled by two hooks asit wasin the case of DLSC. However, each hook is
controlled by separate needles. Hooks 1 and 2 control end 1 and hooks 3 and 4
control end 2. Needles 1, 2, 3, and 4 control hooks 1, 2, 3and 4 respectively. The
two needles (say N1 and N2) corresponding to a particular end (say end 1) are

&
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controlled by two cylindersin two picks. Oneof the needles (N2) iscontrolled by
theright cylinder (cylinder 2) and the other needle (N1) by theleft cylinder (cylinder
1). Onecylinder carriesthe punch cardsfor evenpick numbers like N, N+2,
N+4, N+6 and so on. Here N isan even number. The other cylinder carries punch
cardsfor odd pick numbersN+1, N+3, N+5 and so on.In one pick, either of the
two cylindersperformsthesd ection operation. DLDC jacquard iscapableof handling
the maximum |oom speed (picks per minute), among the threetypesof jacquard.

Figure 6.43 showsthat end 1 isin theraised position and end 2 in the lowered
positioninthecurrent pick. End 1 continuesto bein theraised positionin the next
pick asthereisaholeinthe punch card on cylinder 2 corresponding to the position
of needle2 (N2). So, hook 2 remainsin theupright positionand thusit will beraised
by knife2 (K2). Onthe other hand, end 2 continuesto beinthelowered position as
itisbeingtilted by needle4 (N4) sincethereisno holeon cylinder 2 corresponding
totheposition of N4. So, knife4 (K4) will missN4 whentheformer risesinthenext

pick.

Features of DLDC Jacquard

*  500end machineswill have 1000 needlesand 1000 hooks

»  Twosatsof knivesriseandfall in opposite phases

*  Cycdesof movement (risesandfal) of each set of knives spansover two picks
*  Cylinder shouldturninaternatepicks

*  Semi-openshedisproduced

Jacquard Harness

Itisthe system by which theendsare controlled during jacquard shedding with the
help of nylon cords, heddles (hed d eyes) and dead wei ghts (lingoes). Inthe preceding
part of discussion, it was considered that the capacity of jacquard is 300 ends.
Now, if thefabric has 3000 endsthen ten repeats of the design can be produced on
thefabric. For example, if aflora patterniswoven onthefabricandit requires300
ends, then 10 such flora patternscan be produced on the entirewidth of thefabric.
Itisassumed that the hooks of thejacquard arearranged in six rowsand each row
ishaving 50 hooks. Then each hook will effectively control 10 (3000/300)ends.
The interlacement pattern of end 1, 301, 601, 901, 1201, 1501....... 2701 will be
identical and thus they can be controlled by hook no. 1 through 10 nylon
cords.Similarly, hook no. 300 will control 10 ends namely end number 300, 600,
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' 0

- = = = o o 26

Comb board

Lingacs ‘

Figure 6.44: Jacquard harness

900,1200, 1500, 1800, ....., 3000. This has been depicted in the Figure6.44. The
individual harness cords pass through the perforations of awooden or polymer
board named comber board. The dead weightsor lingoes pull the end downwards
whenitisnot lifted.

Picking
Picking (Shuttle Picking Mechanism)

Objective of Picking

Objectiveof pickingisto propel theweft carrying element (shuttle, projectileor
rapier) or theweft yarn along the correct tragjectory maintaining requisite velocity

&
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throughtheshed, inorder to providelaterd setsof yarnsinthefabric. Inthismodule,
pickingwill bediscussed with respect to shuttleloom only.

Loom Timing

Top centre (270°)

250" Shuttle exits

Front
centre

(07)

centre

Bottom centre (90" )

Figure 7.1: Loom timing diagram for shuttle loom (early shedding)

Loom timingisdefined asthere ative chronol ogical sequences of variousprimary
and secondary motionsand isexpressed interms of angular position of crank. The
loomtimingisshownintheFigure7.1.

Sley Motion

0° : Beat-up takes place and sley occupiesitsforward most position
180° : Sley occupiesitsbackward most position

0°-180° : Sley moves backward

180°-360° : Sley movesforward

Picking and Checking
80°-110° : Picking mechanism operates
105°-110° : Shuttleentersthe shed
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240°-250° : Shuttleleavesthe shed

270° : Shuttlestrikesthe swell in the shuttle box

300° : Shuttle comesto rest

Shedding (for early shedding)

30°: Shedisfully open

30°-150° : Heald dwell (shed remainsfully open)

150° -270° : Shed closes

270° : Shed closed or shed level

270° -30° : Shed opensagain (inthe opposite direction)
Shedding (for late shedding)

120° : Shedisfully open

120° -240° : Heald dwdll (shed remainsfully open)

240° -360° : Shed closes

360° : Shed closed or shed level

360° -120° : Shed opensagain (inthe oppositedirection)
The operations have been delayed by 90 0 in case of late shedding.
Take-Up

0°-10° : Take-up (intermittent type)

Classification of Shuttle Picking Mechanism

Shuittle picking mechanismsare broadly classified ascone over-pick and coneunder-
pick mechanisms. Several modificationsof cone under-pick mechanism manifest as
parallel-pick and link-pick.

Cone Over-Pick Mechanism

Thecone-over pick mechanismisshownintheFigure7.2. A picking cam attached
to bottom shaft displacesthe cone (picking cone) whichisattached to the upright
picking shaft. Thiscausesrotation of the picking shaft. Asaresult, the picking stick,
whichisattached to the uppermost end of picking shaft, swingsinahorizonta plane
over theloom and transmitsthe motion to shuttle through the picking strap and the
picker guided by aspindle. Picking strap isaleather or polymeric belt whichis
flexible. Here, picker isconstrained by the spindleto movein astraight linewhich,
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otherwisewould havefollowed apath of arc. Obviously, thisrestriction of pathis
achieved at the expense of some energy. Moreover, pairsof picking cam and the
follower installed at either end of theloom have seldom ensured picking of equal
strength (force). The camsresponsiblefor impulsiverotation of the picking stick
receive motion through the bottom shaft. However, dlied system of picking varying
elastic behavior (one of them is attached through a “stiff” short shaft while that at the
further end through a long “flexible” one). All these warrant frequent adjustment of
picking- strap or picking cam and nose settings. A system, whereadifferent cam
and follower pairsare used for each end makes the matter work enduringly with
standardized settings. A cone over-pick mechanism on aloom isdepicted inthe
Figure7.3.

Angular
adjustment

Picking shaft

o Picking cone
Picking cam

Footstep

::;‘::f FaRE baneing Bottom shaft
Figure 7.2: Figure 7.3:
Cone over-pick mechanism Cone over-pick mechanism on a loom

Possible adjustments for strength and timing of Over-Pick

»  Shortening picking-strap increases the shuttle speed, but timing of picking
advances.

»  Thepicking tappet can beturned over the bottom shaft for the adjustment of
pickingtiming.

*  Loweringthepicking coneinthe dot increasesthe shuttle speed but timing of
pickingisdelayed (Figures7.2and 7.4).
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* Angular adjustment

hY
between picking shaft and \
picking stick also changes o
shuttle speed and timing |§
(unpredictable).

* Largechangesinshuttle
speed for wider loom can
be achieved by changing

. . . Picking cone at raised position Picking cone at lowered position
either nosebit or theentire . 4
PR igure /.4:
picking cam. Adjusting the position of picking cone
With the advent of automatic

looms which comes with

battery or magazines, the replacement of over-pick system with cone under pick
becomesinevitable. The latter provides space over and at one end of theloom
erstwhile occupied by itsover pick counterpart.

Cone Under-Pick Mechanism

o=

Picker
Pickmg
.\lickt
Picking Bottom shaft
Picking strap
/ /{'ut
( \ o
Lug
strap =]
~ \f'lc!um_.'cum shaft Bottom
shaft Cone Bearing

Figure 7.5: Cone under-pick mechanism
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Coneunder-pick mechanismisdepictedin Figure 7.5. Herea so apicking cam
attached to bottom shaft displacesthe cone, turning the picking shaft (side shaft)
located horizontally. The other end of the picking shaft is connected to an upright
picking stick through the picking strap (lug strap). This causesthe picking stick to
moveinaverticd planeand transmits motion to shuttleby the picker attached tothe
upper end of it. Inthis system, the picking stick and other appendages arelocated
below the shuttletrgectory, while picking camsand follower, asusua, below the
loom and drivenfrom the bottom shaft. Thesystemisnaturdly suitablefor automatic
looms. Here picker dlidesover its spindleand picking timing isregulated by cam
adjustment asin over pick motion. Anamost inextensiblelug strap allows shuttle
secd adjustment either P'_i‘-:ﬂ s, T

raising or lowering it b

around the picking
stick. Absence of
stretchable parts in
under-pick system
ensurestheretention of
correct setting over a
long period in contrast
to the cone over-pick
mechanism. A cone

- Spindle

~Lug or picking strap

=

under-pick mechanism Picking stick

i i Figure 7.6:
.On gloom 'S depicted Cone under-pick mechanism on a loom
inFigure7.6.

Possible Adjustments for Strength and Timing of under-Pick
»  Timingof pickingischanged by turning the cam on the bottom shaft.

» Raisingandlowering of the lug strap (picking strap) reducesand increases
shuttlevelocity respectively.

*  Twoindependent adjustmentsfor velocity and timing of shuttle maketheunder-
pick systemlesscomplicated.

Shuttle Checking

Objective of Shuttle Checking

Theobjectiveof theshuttlecheckingisto retard the shuttle fromnullifyingitskinetic
energy to zero.
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Mechanism of Shuttle Checking

Auxiliary pressure

§ § l § Stoprod finger
Co Swell I ,#
p—
Picker Q Shuttle

Figure 7.19: Checking of shuttle

The shuttle checking mechanismisshownintheFigure7.19. Theincoming shuttle
getsrubbed on the spring loaded swell and thereby thefrictiona force dowsdown
theshuttlevelocity. Theve ocity of theincoming shuttleisreduced around 30% by
theaction of swdll. Theshuttleisfinaly stopped asit collideswith the picker, which
iscushioned by asuitablebuffer system.

Beat up Motion

Objectives of Beat-up
The objectives of beat-up motion are as (

- J / Nl\‘f--',
folows ( =

e Topushthenewlyinserted pick-up to
theclothfel

*  Toensureuniformpick spacinginthe
fabric

Sley Motion

Beat-upisdoneby thereed whichiscarried
by the sley. Sley derives its rectilinear Figure 8.1: Sey motion

reci procating motion from therotating crank shaft through the connectionsof crank
and crank arm which makesafour-bar linkage mechanism. Thisisillustratedinthe
Figure8.1.

Expression of Sley Displacement, Velocity and Acceleration

Let usassumethat thelength of the crank and crank arm arerespectively. A schematic
diagram of dey movementisshownintheFigure8.2.
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Sley Eccentricity

Asdey motion deviatesfrom |
SHM, during its backward B

journey, sley covers more i e |
displacement fromtherotation |
of crank shaft than therotation :

of crankshaft. Similarly
duringitsforwardjourney, dey
coverslessdisplacementfrom  Figure 8.2: Schematic diagram of sley motion
therotation of crankshaft than

therotation of crankshaft. Thisdifferenceinthedey digplacement duringitsbackward
and forward movement is termed as sley eccentricity . In case of SHM, the
displacement issamefrom 0°-90°, 90°-180°, 180°-270° and 270°-360°.

Table 8.1: Effect of sley eccentricity

(Ecoentricity Position of crankshaft | Periodduringwhichthe | Postionfor )
vdue a haf of maximum deydisolacementis crankshaft for
displacement greater than half of maximumdey
maximum displacement veocity
0.0 (SHM) 90 and 270 180 90 and 270
0.1 87 and 273 186 84 and 276
0.2 83 and 277 194 79 and 281
0.3 80 and 280 200 75 and 285
05 75 and 285 210 68.5 and 291.5

So, asthe sley eccentricity increases, sley remains at the back sidefor alonger
duration provding moretimefor theuninterrupted shuttleflight.

Secondary Motions
Take-up Motion
Objective of Take-up Motion

The objective of take-up isto draw forward the woven cloth as anew pick is
inserted in order to maintain thelineof fabric formation and pick spacing constant.
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Classification of Take-Up

Take-up motion is classified as negative and positive take-up. Another way of
classfyingitisintermittent and continuous take-up. Intermittent take-up actuates
itself only after newly inserted pick isbeaten-up by the sley. On the other hand,
continuoustake-up operates continuoudly to draw thewoven fabric. The presence
of ratchet and pawl arrangement in the take-up mechanism makesit intermittent
rendersit to be whereas, the presence of worm and worm wheel rendersitto bea
continuousone.

Negative Take-Up

Attribute ‘negative’
justifiesitself in the Wy
sensethat no positive
or direct motion is

/\
| Take - up roller
/] 0
3 / /
imparted to thetake- 2 \/ Z
up roller towind up p@?‘ 4

thewoven fabric. In ' /) -
thissystem, shownin L y :
Figure 9.1, the v

motion of therocking
shaft actuates a Figure 9.1: Negative take-up motion

system of leversand

aratchet- pawl mechanism, favored by gravity aided movement of dead-weightsin
turn transmitstherotational motion to take-up roller through aworm and worm-
whed.

Backward motion of thedey (S) or backward swing of therocking shaft ( R) keeps
thewe ghtsraised through alever (L 1), thusthe system remainsinactive. Even when
theforward motion of it setsfree the wei ght system, the motion of thewhee! train
remain bal anced with thewarp tension. Theimpulsive blow of dey during beat-up
bringsthetension of thewoven cloth closeto zero. Wei ghts (W) going down with
gravity forcesthe pawl (P1) toturn theratchet by onetooth through lever systems.
Gear trainsthusreleased, wind up the excess woven part of the cloth. Retaining
pawl (P2) comesinto play to prevent further rotation of gear trains.

LI OO

With little control over uniformtake-up or pick spacing, thissystemisonly suitable
for very coarsefabriclike blanket.
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Positive Take-Up _
In positivetake-up, motion getstransmitted _ 75
tothetake-uproller directly throughgear ~ 18" circumference /L= = p
. . .. of take-up roller \J & |
train. Thedifferent typesof positive take-
ups arediscussed below. g |
Five-wheel Take-up 1E5 = B
Five-wheel take-up motion is shown in
Figure9.2. Thetypical sizeof thegearis
also given in the Figure. It is a positive :
intermittent type take-up motion. Wheel “ B
CW denotesthe changewheel whichisin Figure 9.2
thedriver positionfor afive-whed take-up. Five-wheel take-up motion
The amount of fabric take-up and the
rotation required for thetake-uproller after every pick isminuscule. Thisisachieved
by making thedriver wheelssmadler thanthe driven whedls. Theratchet whed A,

having 50 teeth, isturned by onetooth for every pick.

The amount of cloth taken up for each pick that correspondsto the pick spacing,
can becalculated asfollows.

Pick spacing = 1/50xCW/120 x15/75 x15 = CW/2000 inch.
Therefore, picks/inch or PPI = 2000/CW.

For example, in order to achieve 80 PPI the number of teeth in the changewhedl
will be CW=2000/80 = 25

Seven-wheel Take-up

Seven-whed take-up motionisshowninFigure9.3. Itisa so apositiveintermittent
typetake-up motion. Gear train for seven-wheel take-up motionisdepictedinthe
Figure 9.3a. Here the position of CWisin driven position. For each pick, the
ratchet wheel (A) isturned by oneteeth.

Theamount of fabric taken up for each pick which correspondsto the pick spacing
can becalculated asfollows.

Pick spacing = 1/24x 36/CWx24/89 x16/90 x15.05 = 1.015/CWinch.
Picks/inch or PPl = CW/1.015
or, CW=1.015 PPI
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Therefore, thenumber Fe

of teethin thechange = —

whesl is1.5% higher ) jask-gjp'j';fl‘;j"f@f@"‘-‘e
than the PPI in the £

fabric in loom state.
This1.5%dlowanceis
givenfor lengthwise
fabric contraction, so

T

[+-]
w

NSO AT

that the teeth in the oWE-E 2
change wheel equals = g

. 24 E—= 3
withthePPI, whenthe AE =5

fabricistaken off the
loom.

Any faulty gear whed
or eccentricityinagear
inthetraincanleadto
periodic variation in
pick spacing which
producesfabric defect
known as weft bar. If
thewavelength (| ) of

thisperiodicity ranges

between 1/8 to 10 ) <

inch, the effect is = s ey 2 FOOR

readily seen in the Figure 9.3:

fabric. Therefore, Seven-wheel take-up motion

take-Up systems are () Schematic (b) Mounted on loom

designed in such away that the occurrences of such periodicitiescan be avoided.
Cdculationof | for different casesisdiscussed below.

Case I: One tooth of one wheel is faulty

If onetooth onwheel Gisfaulty, thenit will createajerk inthetake-up system,
whenever thisfaulty tooth mesheswith wheel F. Thishappensjust oncein one
completerevolution of wheel G. Onerotation of wheel G means 15.05 inches of
fabrictake-up. Therefore, if onetooth of Gisfaulty, it producesaperiodicity of | =
15.05inches. Thereforethefault will regppear after every 15.05inchesinthefabric.
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However, the fault will be momentary and it will be spread over the fabric
corresponding to thefabric take-up due to onetooth movement of wheel G This
can be consdered asthewidth of thefault. Herethewidth of thefault will be=1/90
x 15.05inches=0.167 inches.

Similarly, if onetooth onwheel Fisfaulty, thenitwill createajerk inthetake-up
system, whenever thisfaulty tooth mesheswithwhed G Thiswill happen just once
inonecompleterevol ution of whed F. Onerotation of whed F means15/90x15.05=
2.5inchesof thecloth will betaken up. Thus 1 faulty tooth of whed F producesll =
2.5inches. Now, thewidth of fault will be sameto that produced by afaulty tooth of
whed G. Because, irrespective of the presence of faulty tooth either on wheel G
or onwhedl F, thetake-up systemwill experiencethesamejerk. Asthemotionis
being finally tranamitted to thetake-up roller through whed G thewidth of thefault
will beequivaent to fabric take-up dueto one tooth movement of wheel G. So, the
width of thefault will be=1/90 x 15.05 inches= 0.167 inches.

Aswhed Fand E areinthe same shaft, 1 faulty tooth of wheel also producesll =
2.5inches.

However, the width of the fault due to one faulty tooth on wheel E will be =1/
89x%15/90%15.05 inches=0.028 inches.

Similarly, 1 faulty tooth of D or changewhedl producesll =24/89 x 15/90x 15.05
=0.676inches. 1 faulty tooth of B or A producesll = 36/C\Wx 24/89x 15/90x15.05
=24.34/CWinches.

Let-off Motion

Objective of Let-off Motion

The objective of |et-off motionisto maintain thefreelength of warp within the
specified limitsand to control thewarp tension by means of feedingthewarp at a
correct rateto theweaving zone.

Classification

Let-off motionisclassified as negative and positivelet-off. In the case of negative
let-off, warp is pulled from the warper’s beam against a slipping-friction system.
For positivelet-off system, warp beam isrotated through driving mechanismat a
controlled ratein order to maintain constant warp tension.
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Negative Let-Off

-
AT
F < —r'
r
~ ¥
/?k
LY
Y
L d T1
H
& X > W
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Figure 9.6: Negative let-off motion

Thenegativelet-off mechanismisillustrated intheFigure9.6. Inthiscase, thewarp
ispulled off thewarp beam and warp tens on isgoverned by thefriction between the
chainandthe beamruffle.

The chain makes somewrap over theruffle. Slack sideof the chainisattached to
themachineframewheresas, thetight Sdeisattached totheweight lever. Theleveris
fulcrumed at oneend with the machineframe. The other end carries dead weights.

Notations:

R =radiusof thewarp onthe beam

r =beam ruffleradius

Tt =tensioninthe chain on thetight side (attached with theweight lever)
Ts=tensioninthechanonthe dack side (attached with machineframe)
W=weight

x = thedistance between fulcrum point and chain on thetight side

y = thedistance between fulcrum point and weight (variable)

T =tensgoninthewarp sheet (variable)

F =frictional forceat thebeam ruffle
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Positive Let-off

Inthecase of positive
|et-off warp, thewarp
tensgoniscontrolled by
a mechanism which
drivesthewarp beam
at a correct rate. In
most of the positive
let-off systems, the
backrest is not fixed
but floating. It actsas
awarptensonsensing
mechanism. As the
tension in the warp
increases, thebackrest
is depressed. A Hunt
positivelet-off motion
is ilustrated in the
Figure9.8. Therearetwo split pulleys made out of V-pulley. Motion from crank
shaft movesthetop split pulley viaaworm and worm wheel. Top pulley inturn
drivesthe bottom pulley through abelt. Asthetension on thewarp increases, the
back rest goesdown and the L-typelever with weight lowersthe diameter of the
bottom pulley and essentidly increasesthediameter of thetop pulley through necessary
linkages. Now the bottom pulley moves at afaster rate than the earlier and the
connecting worm to the beam drive moves much moreto deliver extrawarp in
order to reducethewarp tension.

Back rest

L lever

Worm
Figure 9.8: Hunt positive let-off motion

Auxiliary or Stop-Motions

These motionsare used to stop theloominthefollowing cases.
»  Shuttletrapping (warp protecting motion)
*  WEeft break (weft stop-motion)
»  Warp break (warp stop-motion)

Theclassfication of stop-motionsisshowninFigure9.9:
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Stop-motions

l ¢ l

Warp protecting Weft stop Warp stop

Fast-reed ‘ Loose- reed Side fork ‘ Centre fork Mechanical
A

Electrical

¥

Electromagnetic

Figure 9.9: Classification of stop-motions
Warp Protecting Motion

It protectsthewarp sheet when the shuttle getstrapped insidethe shed or it ricochets
and comes back to the shed dueto improper checking. If the beat-up isperformed
inthissituation then alarge number of warp yarnswill break and the shuttle may get
damaged. Theroleof warp protecting motionisto stop theloom, before beat-up, in
such cases.

Fast-reed Motion SHUTTLE

The working principle of fast-reed
motionisshownintheFigure9.10.
Theswdl usedfor shuttlecheckingis
attached to theback wall of theshuttle
box. When the shuttle reaches the
shuttlebox safely, theswell retardsthe
shuttleandintheprocess, theswell is
displaced towardstheleft. Therefore,
the finger-dagger assembly rotates
anticlockwise. Thuswhen thedagger
movesforward withthedey, it clears
the frog which isfixed on the loom
frame. If theshuttleistrapped insde
the shed, thenthe dagger hitsthefrog
whenthedey assambly movestowards Figure 9.10:

theright (front centre) for performing Fast-reed warp protector motion
the beat up. Thefrogisconnected to

thegarting handleof theloom. Theloom isstopped immediately withaloud sound

and itis known as ‘bang-off’.
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Loose-reed Motion

Working principleof |oose-
reed motionisshowninthe
Figure 9.11. The reed is
supported by two baulks.
The top baulk is fixed
wheresas, thebottomoneis
loose. If the shuttle is
trapped insdethe shed, the
reed experiences pressure,
when it movestowardsthe Figure 9.11: Loose-reed warp protector motion
clothfdl for performingthe

beat-up. Thispressurerotatesthe bottom baulk support and theentireassembly in
the anticlockwisedirection asshownintheleft sdeof Figure9.11. So, thedagger
movesuptothelevd of thehitter whichisfixed ontheloom. Theloomisstopped as
thedagger hitsthehitter. When the shuttle reachesthe destination properly, asituation
similar to that depicted an theright side of Figure 9.11 is created. The dagger
passes beneath the hitter and the bottom baulk of the loose-reed is supported by
finger for effective beat-up.

The comparison of fast-reed and |oose-reed motionsis presented inthe Table 9.4.

Table9.4: Comparison of fast-reed and |oose-reed motions
Fast-reed L oose-reed

Shuttleshouldreachtheswell a 250° and | Nosuchlimitation of timing.
should displacetheswell completely by 270°.

Lesstimeavailablefor shuttleflight. So, there | Moretimeavailablefor shuttle
isalimitation on higher loom speed flight. loom speed can beattained.

For the sameloom speed, shuttlevelocity will | For sameloom speed, shuttle

berdativey higher. velocity will berdatively lower.
Straininthewarpyarnislessinthecaseof |Straininthewarpyarnishighin
shuttletrapping. the case of shuttletrapping.

.

Electromagnetic Warp Protection Motion

Inthiscase, the shuttle and the crank shaft wheel carry magnetsto create
electromagneticinductioninthecails. If theshuttle doesnot arrivein the shuttle box,
then the sequenceof dectrical signa generationisviolated and theloomis stopped.

N
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Warp Stop-Motions . [l

Warp stop-motion stopstheloomin the event of an end-
bresk. Thesystemisactivated by lightweight metalicdrop
wireswhich have aprofile shape. Two such drop wires
or droppersareshownintheFigure9.12. Thelargesot
at thetopisfor the movement of thereciprocating bars,

)
which are used in both mechanical and el ectrical warp T
stop-motions. Design (@) can be used when asingleend
ispassed through the drop wires during the
drawing-in operation. Design (b) can be used after the
beam gaiting asit hasan open-ended hole. o LU
(a) (b)

In the case of mechanical warp stop-motion, a
reci procating bar moves between two stationary bars. The
barshaveprofileslike step waves. Thes deway movement of the centrebar isequal
to thewidth of astep. Inthe case of an end break, the drop wirewill lose support
fromthetight yarnand will fall dueto gravity. If it falsto thelowest possibleheight,
then the reci procating movement of the centre bar will bethwarted and theloomwill
be stopped.

Inthecase of electrical |
stop-motion, the drop
wireactsasan element
that makesor breaksan
electrical circuit. Inthe |
case of warp break, the
dropwirewill complete
aneectricd circuitand
activateasolenoid. The
solenoidwill atract abar
which will be hit by a
knock-off lever. As a
result, the bar will
disengage the starting
handle by means of
some other levers.
Figure9.13 showsthewarp stop-motion mounted on aloom.

Figure 9.12: Drop wires

Figure 9.13:
Warp stop-motion on a loom
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Weft Stop-motions
WEeft stop-motions stop theloom if the weft carried by the shuttleisbroken. Itisa
very important motion asthe beat-up without apick, will necessitate adjustment of
cloth-fell position beforetherestart of theloom. The problem of cloth-fell position
adjustment will bereatively low inthefollowing cases.

e Coarser yarn count
* Higheryarnhairiness
* Higher pick density

Side Weft Fork Motion

Wefl-fork

Knock-off ~ Support
lever

Hammer

Greyhound-tail

lever Bowl

Cam

Bottom
shaft
Weft-fork support

Knock-off
lever

(b)

Figure 9.14:
() Side fork and notched hammer (b) Side view of side weft fork motion
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Figure 9.15: Top view of side weft fork motion

Sideweft fork motion operates ontheleft side of theloom near thevicinity of the
starting handle of theloom. When the shuttlereachesthe shuttle box, after inserting
an unbroken pick, thetrail of pick pushesthe lower end of the fork asthe sley
moves forward as depicted in the Figure 9.14(a). This creates anticlockwise
movement inthefork according to Figure9.14 (a). However, themovement of the
fork will beclockwiseaccordingto Figure 9.14(b). From Figure 9.14(b), it can
be understood that the notched hammer movestowards thefront of theloom, once
intwo picks, asit gets motion from acam mounted on the bottom shaft. In the
absence of weft break, the movement of thefork created by the push exerted by the
pick clearsthe upper end of thefork from the notched hammer, when thelatter is
moving towardsthefront of theloom. Thustheloom continuesto run. Inthe case of
aweft break, the upper end of thefork is caught by the notch of the hammer. So,
when the hammer ismoving towards thefront of theloom, the weft fork support
pushesthe knock-off lever and thelatter dislocatesthe starting handleto stop the
loom. Figure9.15 presentsthetop view of thes deweft fork system mounted ona
loom.

Center Weft Fork Motion

Side-weft fork system can detect the weft-break after theinsertion of oneor two
missing picks. Thisproblem can be mitigated by using centre-weft form motion

<>
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whichismounted near themiddleof the _Wet fork
loom. It checksthe weft-break at every '
pick and stopstheloom beforethe beat-
upincaseof aweft bresk. Thuscentre- L3 __ N~ K
weft fork motionismore efficient than
the side-weft fork motion. Figure9.16

Warp- shed

showsthe centre-weft fork. Sias
Thecentreweft fork ishousedinaslot

onthesdey. Thefork rotates clockwise Wi:"nffk

to makeaclear passagefor the shuttle. Figure 9.16: Center-weft fork

Thisisdoneby theleft ward movement

of theweft fork cam. In the presence of apick, thefork issupported by theformer
when the sley moves forward for the beat-up. If case of aweft break, the fork
loosesthe support and thus weft-fork bowl! will belowered and trapped in anotch
restricting themovement of arod whichfinaly createstheloom stoppage.

Fabric Stucture

Plain weave

Itisthesmplest possible and most commonly used weave. Therepeat Sizeis2x2
asdepicted intheFigure5.4., Which impliesthat the weave repeats on two ends
andtwo picks. It givesmaximum number of interlacement for thefabric and therefore
the fabric becomes very firm. As the yarns are having maximum possible
interlacementsthecrimpin theyarnsisa so higher compared to other weaves. Figure
5.5 depictstheinterlacement patternin aplain woven fabric.

2 x
Picks
*
1
1 2
Ends
Figure 5.4: Point paper Figure 5.5: Interlacement
representation of plain weave pattern of plain weave (warp:

orange and weft: blue)
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Derivatives of Plain Weave

Warp rib, weft rib and matt (basket) weaves arethe derivatives of plainweave. Al
these designs can bewovenwith two hedlds.

Warp Rib

Inthecase of warp rib, two neighbouring picks
move in a group as shown in Figure 5.6.
Prominent ribs become visible in the warp
direction of thefabricswhichiscreated by
thefloatsof theends. The picksundergo more
number of interlacement than the ends and
Qo000

thereforethe crimp in theweft yarnsishigher

than that of warp yarns.
Figure 5.6: Interlacement

Duetotheinterlacement pattern, warp rib will pattern of warp rib

havemoretearing Srengthinthewarp direction
ascompared to the plain woven fabricshaving

similar yarnsand threads per inch. Forwarp — Healds = -
rib fabrics, two neighbouring pickswill resist .T ;
thetearing forcetogether inapair resultingin 4 = =
higher tearing strength in warp direction as o = %
comparedtoequivalent (sameyamnandsame ¢ g =
threads per inch) plain wovenfabrics. ; x x
Thedesign, drafting and lifting plainsof warp _ 12 _
ribisshowninFigure5.7 Figure 5.7: Design, drafting
o and lifting plan of warp rib

Weft Rib

Healds 2 &[S

1 x x
tt ¢t 44
Picks o= =

1 23 4

Figure 5.8: Interlacement Figure 5.9: Design, drafting and

pattern of weft rib lifting plan of weft rib
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Inthe case of weft rib, two neighbouring endsmovein agroup asshowninFigure
5.8. Prominent ribsbecomevisblein theweft direction of thefabricscreated by the
floats of the picks. The endsundergo more number of interlacement than the picks
and thereforethe crimpin thewarp yarnsishigher than that of weft yarns. Weft rib
will havemoretearing strength in theweft direction ascompared to the plain woven
fabricshaving similar yarnsand threadsper inch.

Thedesign, drafting and lifting plainsof weft ribisshownintheFigure5.9.
Matt or Basket Weave

o x
® |x
Y A » -~
v v
x X
x X
X | x x
x [ x x
Figure 5.10: Figure 5.11:
Interlacement pattern of 2x2matt weave Design, drafting and lifting
(warp: orange and weft: blue) plan of 2x2matt weave

In matt weave, multiple endsand picksinterlace with each other inagroup. The
number of interlacement inthefabricismuch lower thanthat of plain weave. In2x2
matt weave, two ends and two picksform pairsand interlacein theform of plain
weave asshownintheFigure5.10. Therefore, thetearing strength of matt woven
fabricsishigher in both directions ascompared to that of equivalent plainwoven
fabrics. Thedesign, drafting and lifting plains of 2x2 matt weaveisshowninthe
Figure5.11.

Twill Weave

Twill weaveischaracterised by adiagonal lineinthefabricwhichiscreated by the
floatsof theendsor picks. Thesimplest twill weaveistwo up onedown (or oneup
two down) which repeats on three ends and three picks. Based on the prominence
of warp or weft floats, twill weavesareclassified asfollows.

» Warpfaced: 2/1, 3/1, 3/ 2
»  Weftfaced: 1/2, 1/3,2/3
» Baancedtwill: 2/2,3/3,2/1/1/2
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Inwarp-faced twill, thefloats of ends predominate over that of picks. In contrast,
thefloats of pickspredominate over that of endsinweft faced twill. Inthe case of
balanced will, the floats of ends and picks are equal. Figure 5.12 shows point
paper design for awarp faced (2/1) and abalanced (2/2) twill. Figure5.13 and
5.14 depict theinterlacement pattern for 2/1and 3/1 twill fabricsrespectively. It can
be seen from Figur e 5.14 that there arelong floats of warp (orange colour) over
three consecutive picksvisibleontheface sdeof thefabric.

Twill weave haslesser interlacementsthan the plain weave. Thusthecrimpinyarns
for twill weavewill belower than that of plain weave. For equivalent fabrics, 3/1
twill will givehigher tearing strength than 2/1 twill and plain.

4 x| x

g o Picks

Picks

(==} lad

x| X

3
x| x
x

1 2 3 1 2 3 4
Ends Ends
Figure 5.12: Warp faced (2/1) twill and balanced (2/2) twill

Pointed Twill

Figure 5.13: Interlacement Figure 5.14: Interlacement
pattern in 2/1 twill weave (warp: pattern in 3/1 twill weave (warp:
orange and weft: blue) orange and weft: blue)

Inpointed twill, thereisno continuousline. However, thetwill lineschangedirections
a specificintervasand thus create pointed effect on thefabric. Thedesign, drafting
andlifting plan of apointed twill based on basic 2/2 twill weaveisshowninFigure
5.15. The4th endisconsidered asthemirror lineandthedesignisreversedinaway
such that theinterlacement pattern for theends5, 6 and 7 becomesidentica with
those of ends 3, 2 and 1, respectively. Theinterlacement pattern of end 4 and end 8
issame. The pointed twill iswoven using the pointed draft asshowninFigure5.15.
Thelifting plan resemblesthel eft hand side of thedesign whichistruefor the pointed

draft. Figure5.16 depictsthe extended view of the same pointed twill.
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Healds

X
2
i x I x
4
-
*®

Figure 5.15: Sn(dessign, drafting and Figure 5.16:
lifting plan of pointed twill Extended view of pointed twill
Angle of Twill
Theanglemadeby thetwill linein the horizontal
- T . X X
direction (weft direction) isknown asangleof twill
or twill angle (Figure 5.17). From point paper X | x C
. . o A
design, it seemsthat theanglewill dwaysbe45°.
However, it is dependent on pick spacing, end Va x
spacing and move number of thedesign. ; 8 -

Movenumber impliesthemovement of thestarting Figure 5.17: Angle of twill
point of the design in horizontal and vertical

direction. Generally, for the construction of standard designs, move number 1is
used for both the directions. Therefore, theangle of twill depends ontheratio of
pick spacing and end spacing as shown above. However, by using ahigh move
number 2inthevertica direction, steep twill can be produced which hasangle of
twill > 45°. On the other hand, by using higher move number in the horizontal
direction, reclined twill can be produced which hasan angle of twill <45°.

Steep twill and reclined twill based on 3/1 twill weaveisshowninthat Figure5.18.
Different twill angles have been depictedin Figure5.19.

x x x x [ x
x| % [ % x | x
X x ¥ | x | x
; — x x| %
x | x x| x | |
Repeat size 3x6 Repeat size 6x3

Figure 5.18: Seep and reclined twill




B TEXTILE TECHNOLOGY

Figure 5.19: Different twill angles
Satin and Sateen Weaves

Satin and sateen weaves are characterised by thefollowing features:
e Only onebinding point in each end and pick within the repeat
*  Nocontinuoustwill line

e Smooth appearance

Satin weaveiswarp-faced whereas, sateen weaveisweft-faced. Thefabricshave
very smooth and lustrous appearance whichiscreated by thelong floats of either
endsor picks.

For the congtruction of sateen weave, afeasible move number ischosen. Usingthis
move number, only those points are marked on the point paper wheretheend is
floating over the pick. For aseven-end sateen weave, probablemove numbersare
1, 2, 3,4, 5and 6. The corresponding designs are shown In Figur e5.20.

L&

Move number 1 Move number 2 Move number 3

.

Move number 4 Move number 5 Move number 6
Figure o.20. Seven-ena sateen witn various move numoers
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It isobserved from the above designsthat
themovenumbers1and6 (n-1, wherenis
the repeat size of theweave) producetwill
weaves. However, move numbers 2, 3, 4
and 5 produce valid sateen weaves. On a
point paper, the sateen weave (weft faced)
can be converted to satin weave (warp Figure 5.21: Five-end sateen

faced) by interchanging the crosses with (blue weft is at the face side)

blanksand viceversa. Theinterlacement pattern of five-end sateenisdepictedin
theFigure5.21.

Six-end Regular Sateen

It has been demonstrated earlier that if the move number is1 or n-1, then twill
weave is produced. Here, n isthe repeat size of the design. If asix-end sateen
weaveisdesgned with movenumbersof 2, 3 or 4, thenthefollowing interlacement
pattern will be produced (Figure5.22).

x x
% x |
x x x
x X %
% 3 x
x % ' X
Move number 2 Move number 3 Move number 4

Figure 5.22: Sx-end sateen

Inall thethree cases, there are certain endswithout any interlacement. Therefore,
these designsare practically not valid. Therefore, 6 end regular sateen (or satin)
weaveisnot feasible.

Rules for Making Sateen Weave

1. Movenumber 1 and (n-1) cannot be used astwill weavesare produced.

2. Movenumber and repeat size of the design should not have any common
factor.

It seemsfrom the point paper design that asatin fabric will become Sateenif the
fabricisreversed (turned upsidedown). However, practicaly it isnot true. Because,
satin fabriciswarp-faced and to makethe effect of thewarp floates more prominent,
following steps can be adopted.
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e Useof coarser warp threads than the weft threads
*  Useof higher endsperinch (epi) than the (ppi)

Therefore, evenif thefabricisreversed, the effect of weft threadsway not bevery
prominent asthe picksarefiner and ppi valueislower.

Some Fancy Weaves
Honeycomb

Honeycomb weave shows prominent diamond shapeson thefabrics created by the
long floats of ends. Honeycomb weave having arepesat size of 8x8isshowninthe
Figure5.23withdrafting and lifting plan. Thedesign can be produced with pointed
draft and thusthelifting plan resemblestheleft hand side of thedesign. TheFigure
5.23: Design, drafting and lifting plan of Honeycomb weave and an extended
view of the Honeycomb weaveisshown inFigure5.24.

* x
=
® ES x )ﬂ g x x rx
x ® 3 * x
x| Ed x
x| X X
% x| [ | x X
x ® | x| % x E % | =%
= X | x| x| x| x x X | x| x
Figure 5.23: Design, drafting and Figure 5.24: Extended view of
lifting plan of Honeycomb weave Honeycomb weave
Mock Leno

In Mock leno weave, some of the ends have frequent interlacement whereas, the
other endshavelong floats. Thefabric showssmall holescreated by the grouping of
threads. A mock leno weave having arepest sizeof 10x10isshowninFigure5.25
aongwith draftingandlifting plan. Only four heal dsare needed astheinterlacement

pattern of theends 1, 3, 5 arethe sameand they aredlocated tohedd 1. Similarly, the
interlacement pattern of ends2 and 4 aresameand they areassigned tohedld 2 and so

on. Figur e 5.26 depi ctsthe extended view of theMock leno weave.
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* *
= x x
= =
A 'y
= x = = = x =
x| X | x x| x x x
= x = = = x E
® (X | x| X[ x x| %
x x x x x x x
= = = = = = x
X | X | x| x| x x| x
= = = = = = ®
x| % ® | x| x x =
x x x x x ® | x
10 T ) e L ) W A )
Figure 5.25: Design, drafting and Figure 5.26: Extended view of the
lifting plan of Mock leno weave Mock leno weave
Huck-a-Back

Huck-a-back design has some similarity with Mock leno. A 10x10 Huck-a-back
designisshownintheFigure5.27. If thedesignisdivided intofour quadrants, the
top-right and bottom-left cornerswill be having similar interlacement patternlike
Mock leno. However, the remaining two quadrants have plain weave like
interlacement pattern. Therefore, some of the ends (end number 2,4, 7and 9) are
having long floatsfollowed by regular interlacements. The design shown below
requiresfour heald shafts. Figur e 5.28 depictsthe extended view of the Huck-a-
back weave.

x =
= x ®
x X
x k3 x
T Y pd
X 3¢ ES i ® ® x
o x ®x | X | K| X x| x| x
*x = x ® x x ®
= x x| x| x| x x| % | x
x Ed x k] Ed x x
Ed x Ed x x x| x
b O »® *x x| % x
x x = x x x| x
X x| x| x| x k] x x [ % ®
x x x x x x| = :
BRSNS EEEEEE]
Figure 5.27: Design, drafting and Figure 5.28: Extended view of
lifting plan of Huck-a-back weave the Huck-a-back weave
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4. Detailing of practicals

4.1. Weaving preparatory process includes

Warp winding practice, Warping practice ,Different types of sizing, Preparation of
sizemixturefor varioustypesof yarn based on size recipe, Weft winding practice.
placing of warp beamin the back frameswith suitable components, leasing of warps.
Drawing of warp endsthough the male eyes of the healds as per thedraft. Denting
of endsthrough thereed. Selection of suitablereed and heald for particular quality
of thefabric.

4.2. Handloom

Identify different types of hand loomsand its parts- Sketch the passage of warp
yarninahandloom and mark important partsand their uses- Preparation of various
designs, identification of suitabledrafts, preparation of peg plan and treadling plan
using 2, 3and 4 treadles.

Working of hand loom - Weaving practicein handloom with various designs, drafts,
using peg plan, and treadling plan. Easiest methods of treadle operations.

4.3. Powerloom

Timing & setting of Shedding, Picking & Beating. Study of plaintappet shedding
mechanism :- Sketch andidentify various parts of shedding mechanism. Dismantle
and assembl ethe parts.

Study of coneover picking mechanism :- Sketch and identify various parts of cone
over picking. Dismantleand assemblethe parts.

Study of beating - up mechanism :- Sketch and identify various partsof beating-
up mechanism. Dismantleand assembletheparts. Study of the setting which ensures
proper working.

Sketch and study of let-off & take — up motions.

Working of powerloom - weaving practicein powerloom.

4.4. Fabric structure

Familiarize with the usage of design paper intextiledesign.

Andyzethefabricsof plan & itsderivatives, twill and itsmodification.
Analyzethe given sample of cloth for thefollowing details, Ends & Pricks/ Unit

Determinethe countsof heald and reed.

space. Draw thedesign, draft, lifting plan & denting plan of the samplecloth.
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5. Assessment activities
Seminar
Project work
Written test

6. TE Questions

Defineweaving preparatory process.

Mention the objects of preparatory process.

What arethe objects of warp winding process?

Whaisszing

What aretheingredientsused inasizemixture?

What arethefunctionsof ingredientsin Szemixture?

Explaintheworking of any onetype of warping machinewith theaid of asketch.
Explaintheworking of tappet shedding motion with aneat sketch.
Explaintheworking of sevenwheedl take-up motion with help of aneat sketch.

9. At the end of the module 3

1. Extended activities
Fddvidts
Samplecollection
Preparation of fabric samplesrecord and designrecord
Chart preparation
2.  List of practicals
Warpwinding
Sectiond warping
Caculationsrelated to warping
Selection of suitablereedsfor varioustypes of warps
| dentification of warping machineparts
Preparation of sizerecipefor varioustypesof yarns.
Sizingcdculations
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Drawing-inand gaiting-in practice

Identify the partsof pirnwinding machine
Identify the parts of handloom
Weavinginhandlooms

Calculationsrelated to Weaving

Identify the partsof power looms

Study of primary motionsin power looms

Study of secondary motionsin power looms
Study of auxiliary motionsin power looms
Study of loom cal culationsin power looms
Study of production calculationsin power looms
Study of variousdesignssuitablefor plainand twill looms.

10. Overview of Module 4

Thismoduleisdesigned to equip thelearner with knowledge and skillsrequired to
work in atextile processing unit . The module consists of pre-treatment given to
fabric/yarnfor dyeing and printing. Study of variousclassification of textiledyes-
based on solubility .Study of application of Direct dyes,Vat dyesand Reactivedyes
on cotton material.

Study of various after-treatment given to direct dyed materialsto improvetheir
fastnessproperties.

Brief ideaabout textile printing. Study of various methods of textile printing.

Study of variousstylesof textileprinting. Preparation of printing paste After-trestment
givento printed materials.

a. Unit

Unit 1: Pre treatment given to textile materials for dyeing and printing
Unit 2: Classification of textile dyes

Unit 3 Dye application

Unit 4 Textile Printing
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2. Learning outcomes

Study the objectivesof de-sizing, chemicasused for de-sizing, varioustypesof de-
9zng.

Study the objectives of scouring, methods of scouring, chemicalsused for scouring.
Brief study of machineriesused for scouring.

Study theobjectivesof bleaching, classification of bleaching agents, variouschemicas
used for bleaching, method of bleaching.

Study variousclassification of textile dyesbased on solubility.

Characteristics of direct dyes. Method of application of direct dyeson cotton.
After-treatmentsgiven to direct dyed materialsto improvetheir fastnessto light,
washing and perspiration. Reagentsused in dyeing and after-treatmentsand it their
functions

Brief study of the characteristics of reactive dyes. Methods of application of
reactivedyes on cotton. Reagentsusedin dyeing and their functions.

Brief study of the characteristics of vat dyes. Methods of gpplication of vat dyeson
cotton. Reagentsused in dyeing and their functions.
Study thedefinition of textile printing and variousmethodsof printing.

Study various stylesof production of patternsontextile materias.
Preparation of printing paste. Ingredientsused in printing pasteand their function.
After-treatment givento printed materials.

3. Unit in Detail
Module 4

4.1 Preparatory processes for dyeing and printing
Any treatment, whichisdonebefore the actual (dyeing and printing) process.

Naturd fibresand synthetic fibrescontain primary impuritiesnaturally, and secondary
impurities are added during spinning, knitting and weaving processes. Textile
pretrestment isthe seriesof cleaning operations. All impuritieswhich causeadverse
effect during dyeing and printing are removed in the pretreatment process.
Pretreatment processesinclude desizing, scouring, and bleaching, which make easy
the subsequent dyeing and finishing processes.
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411  Describe the grey fabric Desizing process

Study of varioustypesand methods of desizing.
Conventiond desizingof textile

Cold solutionsof dilute sulphuric or hydrochloric acidsare used to hydrolyzethe
starch; however, this hasthe disadvantage of affecting the cellulosefibrein cotton
fabrics. Alternative eco-friendly desizing agents are availableinthe market inthe
form of enzymes. Completeremoval of starch-containing szewithout fibredamage
isbest obtai ned by using enzymatic desizing agents.

4.1.2  Describe the grey scouring process and its objectives

Sudy of varioustypesof scouring methods.
Study of chemicalsused for scouring.

Scouring of cottontextilesisan essentid trestment intextilewet processingto obtain
aufficiently hydrophilicfabric. During scouring, waxesand other insoluble materials
areremoved from the cotton fibres. In nature, these non-cellulosic materialscreate
aphysicd hydrophobicbarrier to protect thefibrefrom the environment in course of
itsdevelopment. In aqueoustextile processing, thewaxesand pectinsres st wetting
and wicking, subsequently obstructing agueoustreatments. Conventionaly, scouring
isdonewith hot agueous sol ution of NaOH to remove hydrophobic components
fromtheprimary wall and the cuticle . However, akaline scouring isanon-specific
process. The use of high concentrations of NaOH al so requires neutralization of
wastewater. Eventhough a kaine scouring iseffectiveand the cost of NaOH islow,
the scouring processisrather inefficient, becauseit consumeslarge quantities of
water and energy. It isclear that this process needsto beimproved considerably to
meet todays energy and environmental demands. Inthelast coupleof years, alot of
research has been directed to repl ace this processwith an enzymatic one. Asfar as
scouring and bleaching isconcerned, in earlier timesthiswas supposed to beatwo
bath process, but currently majority of processhouses do aone bath scouring and
bleaching process. Inthe present timethe above mentioned one stage scouring and
bleaching process seemsto bevery idea with respect to the ageold processesthat
wereused earlier.

41.3  Describe the grey bleaching process and its objects.
Study of bleaching agents

Bleachingisachemicd trestment that involvestheremovd of natural coloring matter
fromthe material. The source of natura color isthe organic compounds present in
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the material. On chemical bleaching, discoloration takes place by the action of
bleaching agent. The materia appearswhite after bleaching.

Textilebleachingisoneof thestagesinthefinishing of textilemateria. All raw textile
materials, when they are in natural form, are known as ‘greige” material (pronounced
grey-sh). Thisgrey materia will haveits natural colour, odour andimpuritiesthat are
not suitablefor clothing materids. Not only thenatura impuritieswill remainonthe
grey material but also the add-onsthat were made duringitscultivation, growth and
manufacturein theform of pesticides, fungicides, worm killers, sizes, [ubricants,
etc. Theremoval of these natural colouring matters and added impuritiesfromthe
grey textilemateria siscalled scouring and bleaching.

Natural fibres

Naturad fibressuch ascotton, woal, linen etc. are of f-whitein colour dueto colour
bodies present inthefibre. Thedegree of off-whitenessvariesfrom batch-to-batch.
Bleaching therefore can be defined astheremoval of thesenatural colour bodies.
Whiteisalso an important market colour, so thewhitest white hasacommercial
vaue. Theprocessof removal of natural colouring mattersfromthegrey materia to
makeitinto asuitablemateria iscalled bleaching.

Study of various methods of bleaching
Bleaching of textiles can beclassifiedinto oxidative bleaching and reductive bleaching.
Oxidative bleaching

Generdly oxidativebleachingiscarried out using oxidising or bleaching agentssuch
assodium hypochlorite, sodium chloriteetc

Natural fibreslike cotton,jute,wool etc areall generally bleached with oxidative
methods.

Reductive bleaching
Reductivebleachingisdonewith sodium hydrosul phite, whichisapowerful reducing

agent. Fibreslike polyamides, polyacrylics and polyacetates can bebleached using
reductive bleaching technol ogy.

4.2. Classification of textile dyes based on water solubility

Textilesdyesaremateria sfor the colouration of textilesby variousmeans. Dyeing
of material involvesthe colouration of material intheinterior part also. For the
penetration of thedye particles, various chemica reagentsareused d ongwith dyes.
The colouring substances used for textiledyeing isknown astextile dyes.
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These coloursare classified based on their solubility as solubledyesand insoluble
dyes.

Thedyeswhicharesolubleinwater without the ass stance of any chemical reagents
arecaled solubledyes.

Thedyeswhich areinsolubleinwater are known asinsol ubledyes, which require
theass stance of chemicd reagents. Theinsolubleform of dyeconvertedintosoluble
form by chemical reactions. Thisform of dyeiseasly solubleinwater.

421  Describe the characteristic properties of soluble type of dyes

Thesedyesareeasly solubleinwater without the ass stance of any chemical reagents.
Itisbetter used aswetting agentsliketurkey red oil, sogp solution etc for thecomplete
and even distribution of dye particlesinwater.

4.2.2  Describe the characteristic properties of insoluble types of
dyes

Bascdly thesedyesareinsolubleinwater. Chemica reagentsarerequired to convert
theinsolubleformintoitssolubleform. For example, in thedyeing of Vat dyes, the
dyeisconvertedintoitsreduced form by using sodium hydrosulphate. Thisreduced
form of dyeisknown asluco- compound . Thisform of dyegetseasily dissolvedin
diute dkdi.

4.3 Dye application on cotton textiles
The common stepsrequired for normal dyeing are :-

1. Dissolvingthedyegtuff

2. Preparation of dyebath.

3. Dyeingprocess.

4. Washing and after treatment

5. Study of conceptsof ML ratio

Materia Liquor ratioisanimportant factor to get even shades.If thesolubility of the
dyeismore, higher ML ratioisrequired.

If thesolubility of thedyeispoor, lessML ratio isbetter.

Percent shade /Depth of shade

Indyeing, generadly light, medium and deep shades are produced based on theend
use of the product. 0.5% to 1% of shades are used for light shade, 2%to 3% are
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used for medium shades and 4% to 5% are used for deep shades.
Exhaustion of dye particles
The maximum exhaustion of dye particlesin to the material isvery important in

dyeing process. To get maximum exhaustion ,exhausting agentsareused in dyeing
which have higher solubility property such asdirect dyes.

Fastness properties
Some dyes have poor fastness propertiesto light, wash, perspiration ,rubbing etc.

Toimprovethefastness propertiesof such dyes thedyed materidsafter washingis
treated with suitablechemical reagents.

Strength of solutions

Dyesolutionsare prepared in various strengths according to our requirement. To
measure milligramsof dyesisvery difficult. Hence, dye solutionsare preparedin
gpecific strength.

Describe concept of dyeing

Dyeingistheprocessof applyingtextilecolouring materid intotextilematerid using

chemical reagents and temperature. Dyeing includes dissolving of dye stuffs,
preparation of dyebath, dyeing , washing and after treatmentsasrequired.

4.3.2  Describe the properties of direct dyes.

Thesedyesshow direct affinity towardsalmost dl textilefibres,but they aremainly
employed for dyeing cheaper varieties of cotton becausethe colours produced are
not fast. Dueto thisreason, direct coloursare al so known ascotton colours. They
are solublein water, the solubility being improved by adding sodium carbonateto
thedye solution. Themethod of application of direct dyeisvery easy and thegoods
aredyed inthe presence of an akali and asalt. They givedull shadeshaving very
low fastnessproperties, which can beimproved by various methodsof efter treatment.
Some dyes contain primary amino group (NH,), which can be converted to new
colourslike devel oped or coupled colours by suitable after treatment.

Direct dyesarehighly solublein water.

Direct dyeshavedirect affinity towardscellulosic materials.

It has poor fastness properties.

Toimprovefastness properties, after treatmentsarerequired.
Easinessin gpplication.

It ischeaper than other dyes.
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It isknown as substantive dye becauseit can be used as an aternativefor other
colours.

Study the application of direct dyes on cotton textiles

1. Dissolving the dye stuff

Taketherequired quantity of dye stuff based on theweight of materia to be dyed.
Pasteit well using awetting agent and little water. Add required quantity of luke
warm water and boil thewhole solution until thedyeiscompletely dissolvedanda
clear solutionisobtained.

2. Preparation of dye bath

Cd culatetherequired quantity of dyesolution, sodium carbonateand sodiumchloride.
Takethe quantity of dyesolutioninadyepot . Addthe calculated quantity of
sodium carbonate (1% -3%)as | evel ling agent to get an even shade M aketherequired
volume by adding water.

3. Dyeing process

Heat the dyebath after immersing the materia to bedyed and gradudly increase
thetemperature up to about 60°C for about 45 minutes. Then removethemateria
and add sodium chloride solution (10% - 25%) asexhausting agent. Thenre- enter
thematerial and raisethetemperature up to theboiling point for another 15 minutes.
Constant stirringisrequired to get an even shade.

L Washing and after treatment

After thecompletion of dyeing, thematerid istaken out of thedyebath and squeezed
well. Thematerid isthenwashed well with sogp solution and finally with cold water
thoroughly for theremova of chemicalsand loosely held dyesfromthe surface. If
required , thedyed materid isto beafter treated with chemica reagentstoimprove
variousfastnessproperties.

Various after treatments given to the direct dyed materials
1. Toimprove fastness to light — After treat with copper sulphate
2. Toimprove fastness to wash — After treat with potassium dichromate

3. Toimprove fastness to light & wash — After treat with copper sulphate and
potassium dichromate

4. Toimprove fastness to perspiration — After treat with formaldehyde.
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Thethoroughly washed dyed materid istreated with therequired quantity of reagents
aongwithwater a required temperature. After 15 minutes, the material istaken out
sgueezed, and washed thoroughly.

4.3.3  Describe the properties of Reactive dyes

Inall the casesof colouring mentioned above, dyeingisthe physical absorption of
dyeor chemicalsrequired for producing the colour. But in the case of reactivedyes,
the dye moleculesreact with thefibreand form abond of fibreand dye. The dyes
are solubleand therefore, these dyesare very fast. They produce brilliant shades
and arerecommended for dyeing cotton,other cellulosic fibreswool and silk. The
reaction between fibre and the dye stuff takes place only in the presence of areective
agent —an alkali. The alkalies used are sodium hydroxide and sodium phosphate.
Thedyebathischarged with sodium chloridein order to obtai n sufficient absorption.
Thefirst reactive dyewas marketed intheyear 1956 by I.C.1 under thetrade name
"Procion". Other compani es have started manufacturing the dye and have given
different nameslike- reactive, navictiveand so on..
Characteristics of Reactive dyes

» Powder orliquidform

* Haveexcdlent sability

» Havegood solubility

* Lowtomedium substantivity

»  Good compatibility

» Gooddiffusonandleveling properties

* Rapidfixation

» Highdegreeof fixation

* Excdlent washingfastness

Application of reactive dyes on cotton textiles
1. Disolvingthedyeguff

Taketherequired quantity of dyestuff based onthewe ght of thematerid tobe
dyed. Pasteit wel using awetting agent and littlewater. Add required quantity
of lukewarm water and boil thewhole solution until the dyeiscompletely
dissolved and aclear solution isobtained.
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2. Preparation of dyebath.

Cal culatetherequired quantity of dye solution, sodium carbonate and sodium
chloride. Takethe quantity of dye solutionin adye pot. Add the calcul ated
quantity of sodium chlorideand sodium carbonate. M aketherequired volume
by adding water.

3. Dyengprocess.

Heset thedyebath after immersing thematerid to bedyed and gradudly increase
the temperature. Treat the material for about and hour. Constant stirringis
required to get an even shade. The maximum temperaturerequiredis100°C.

Assistantsused for dyeing with reactive dyes
1. Salt:
NaCl iswidely used for the dyeing reactive dyes.
Saltisusedtoincreasetheaffinity of dyetofibre.
It decreasesthe hydrolysisrate of dyes.
It neutralizesthe el ectro negativity of fibre surfacewhen immersed in solution.
It putsan extraenergy to push the duefibre polymer, ie, increasesthe absorption.
Theamount of salt used depends upon the shadeto be produced.
For light shade-10-20 gm/litre saltisused.
For medium shade-30-50 gm/litreisused.
For deep shade-60-100 gm/litreisused.
2. Alkali
Alkali isused for thefollowing purposes.
Alkdi isused tomaintain proper pH indyebath & thusto createan akainecondition.
Alkali isused asadye-fixing agent. Without alkali, no dyeing takes place.
Thestrength of akali used dependsup on thereactivity of dyes.

Asastrong dkali, caustic soda(NaOH) isused to create pH 12-12.5 whenthedye
isof lower reactivity.

Asamedium akai sodsash (Na,CO,) isusedto create pH 11-12 whenthedyeis
of mediumand high reectivity.
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3. Urea:

Ureaisused in continuous method of dyeing .1t helpsto get required shadesof dye.
To get adark shade, moreureaisused and for alighter shade, lessamount of urea
isused.

4. Soaping:

By soaping, theextracolour isremoved from thefibre surface thuswash fastnessis
improved.

Soaping increasesthe brightnessand stability of dye.

Chemistry of reactivedyes

Reactive dyesdiffer from other colouring mattersin the sensethat they enter into
chemicd reactionswith fibre during dye ng and thusbecome part of fibre substance.

Reaction between cellulose & reactive dyes:

Dyeing of cellulogcfibreswith reactive dyes consists of two phases:

1. Exhaustion phase, wheredyeisabsorbed by materia in neutral medium.
2. Fixation phase, wherereaction between the dye and fibre takes place.

4. Washing and after treatment

After completion of dyeing, thematerid istaken out from the dye bath and squeezed
well. Thematerid isthenwashed well with sogp solution and finally with cold water
thoroughly for theremova of any chemicdsand loosaly held dyesfrom thesurface.

434  Describe the properties of Vat dyes

Vat dyeshavevery high fastness properties. Hence, these dyesarevery costly and
areemployed only for dyeingand printing high qudity  textiles. These dyes are
insolubleinwater. To dissolvethedye, two chemicalsarerequired. Thechemicas
required are

1. Astrong reducing agent-so dium hydrosulphate (Na,S,0,) and
2. Analkali —sodium hydroxide (NaOH)

TheVat dyesreact with reducing agent (Sodium hydrosul phate (Na,S,0,) ) and

form thereduced form of dyeknown astheleuco compound. Thisleuco compound
issolubleinakali (sodium hydroxide (NaOH) ). The conversion of theVat dyeinto
theleuco compound and the dissol ving of leuco compound i sacombined process.
Thisiscarried outinaspecid typeof vessd, known asVAT and hencethe name Vat
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dyes. Vat dyesaremainly used for dyeing and printing cellulosicfibres, especially
cotton. They givebright shadesand requiredifferent methods of application according
tothetypesof vat dye being selected. Vat dyesare availablein three classes.

They are:-
AnthraguinoneVat dyes
Indigoid Vat dyes
Sulphidevat dyes.

Themostimportant natura colour Indigo belongsto Indigoid vat dye. Some sdlected
vat dyes can be used for dyeing animal fibres- wool and silk without fibre damage.
Theimportant vat dye manufacturesare CIBA,SANDOZ,ICI and IDI.

Study the application of vat dyes on cotton textiles

1. Dissolving the dye stuff

Taketherequired quantity of dye stuff based on theweight of material to be dyed.
Pasteit well withturkey red oil. Add required quantity of sodium hydroxide and
water. Heat it up to required temperature. Then add sodium hydro sulphatesand
heat until the solution becomeclear.

2. Preparation of dye bath

Therequired quantity of water asper ML ratio.

Therequired quantity of vat dye solution isadded to the dye bath containing the
required amount of caustic sodaand sodium hydrosul phate and water. Keep the
bath at the recommended temperature.

Thereducing and dye ng temperatures vary from dyestuff to dyestuff.
3. Dyeing process

Thewell scoured wet yarnisentered into the dye bath and turned several times, so
that the affinity of the colour remainsuniform. Theyarnisthen kept completely
immersed under the dyeliquor and the dyeing iscontinued for onehour. Theyarnis
turned from time to time. Care should be taken to keep the bath at required
temperature and a so to keep theyarn thoroughly immersed under theliquor.

Required exhaustion agents or retarding agentsare added to the dye bath depending
upon thedyestuffstaken, during theentire dyeing period. Excessquantitiesof both
sodium hydroxide (NaoH) and sodium  hydrosulphate (Na,S,0,) should be present
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inthedyebath in order to keep the dyein the solubleform. At theend of thedyeing
the partly or completely exhausted dye bath must be kept in adistinctly reduced
condition; otherwise oxidation of theresidual vat dyetakes place in the dye
bath itself leading to the appearance of turbidity. Thisisensured by adding sufficient
sodium hydro sulphate. The dyed goods may then be removed from the dye bath
and excess unexhausted vat dye, sodium hydroxide, sodium hydro sulphate are
removed asfar as possiblefrom the goods.

4. Washing and after treatment

Thedyed goodsarerinsed with cold water and then subjected to oxidation trestment
by exposure to atmospheric oxygen. This is called “air oxidation” or “airing”. But
the oxidation may be accel erated by using stronger oxidizing agent such assodium
per borate or hydrogen peroxide or sodium dichromatein the presence of acetic
acid. Thisprocessisusuadly referred to aschemical oxidation.

5. Oxidation process

During the oxidation step, the sodium salt of leuco vat dye absorbed by thefibreis
oxidized and converted into insolubledyein thefibre. At the sametime, thevatted
dyecontainedintheresidual liquor inthe goods being dyed d so getsconvertedinto
theinsolubleform, whichisloosely deposited on thefibre surface. Thisloosely
deposited dye on the surface of thefiber hasto beremoved for achieving optimum
fastness properties, especialy rubbing and washing properties. Thisisachieved by
soaping process. Thedyed material istreated in hot soap solution or asynthetic
detergent solution for 15— 30 minutes. After the soaping treatment the dyed goods
should berinsed thoroughly and finally thedyed materia isdried.

4.4 Textile printing

Textileprintingisthe processof producing definite patternsor designsinfabricusing
textiledyes. In properly printed fabrics, the colour isbonded with thefibre, so asto
resist washing andfriction. Textileprintingisrelated to dyeing but if dyed properly
thewholefabricisuniformly covered with one colour, whereasin printing one or
morecoloursareappliedtoit incertain partsonly, and in sharply defined patterns.

In printing, wooden blocks, stencils, engraved plates, rollers, or silk screenscan be
used to place colours on the fabric. Colourants used in printing contain dyes,
thickenersto prevent the col our from spreading by capillary attraction beyond the
limitsof thepattern or design.
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Traditional textile printing techniques may be broadly categorised into four styles:

»  Direct printing: Indirect printing, col ourants contain dyes, thickeners, and
mordantsor substances necessary for fixing the colour ontheclothto beprinted
inadesired pattern.

* Intheprinting of mordant inthe desired pattern prior to dyeing cloth, the colour
adheresonly wherethe mordant is printed.

* Resistdyeing: Inresist dyeing, awax or other substanceisprinted onto the
fabric whichisto be subsequently dyed. Thewaxed areas do not accept the
dye, leaving un coloured patternsagainst acoloured background.

»  Dischargeprinting: Indischarge printing, adischarging agent isprinted onto the
previoudy dyed fabricto remove someor all of the colours.

Res &t and di scharge techniques were particul arly fashionablein the 19th century, as
were the combination techniquesin whichindigo resist was used to create blue
backgrounds prior to block-printing of other colours. Modernindustrial printing
mainly usesdirect printing techniques.

The printing processdoesinvolve severa stagesin order to preparethefabric and
printing paste, and to fix the impression permanently on thefabric.

* Pre-treatment of fabric

*  Preparation of colours

»  Preparation of printing paste

» Impression of pasteon fabric using printing methods
* Dryingof fabric

e Fixingtheprintingwith seam or hot air (for pigments)
»  After treatment process

Formerly, col ourswere always prepared for printing by boiling thethickening agent,
colouring matter and the sol vents, together, then cooling and adding variousfixing
agents. Inthe present time, however, concentrated sol utionsof the col ouring matters
and other adjunctsare often simply added to the cold thickenings of which large
quantitiesare kept in stock.
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44.1. Describe styles of textile printing; direct style, mordant style,

1.

resist style and discharge style
Styles of Printing

Textile Printing

Textile printing i sthe process of applying colour to fabricin definite patternsor
designs.

In properly printed fabrics, the colour isbonded with thefibre, so astoresist
washingandfriction.

In printing, wooden blocks, stencils, engraved plates, rollers, or silk screens
can be used to place colourson thefabric.

Colorantsused in printing contai n dyesthickened to prevent the colour from
spreading by capillary attraction beyond thelimitsof the pattern or design.

For cotton printing, vat and reactive dyesare general ly used.
Silk isusudly printed with acid colours.

Wool isprinted with acid or chromedyes, but before printing itistreated with
chlorineto makeit more receptiveto colours.

Manmadefibresaregenerdly printed with disperseand cationic dyes.

All Styles of Printing

Direct printing

Resd printing

In Heat-transfer printing, the design printing on aspecia type of paper & is
transfer to thefabric under heat and pressure.

Dischargeprinting

Mordant printing

Direct Printing

It isthe most common approach to apply acol our pattern on fabric.

It can bedone on white or acoloured fabric.

If done on coloured fabric, it isknown as overprinting.

Thededred patternisproduced by imprinting dyeonthefabricinapasteform.
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*  Topreparetheprint paste, athickening agent isadded to alimited amount of
water and dyeisdissolvedinit.

»  Earlier corn starch was preferred asathickening agent for cotton printing.

e  Most pigment printingisdonewithout thickenersasthemixing up of resins,
solventsand water itself producesthickening.

Resist Printing

* Inthistechnique, aresist pasteisimprinted onthefabricand thenitisdyed.

*  Thedyeaffectsonly thosepartsthat are not covered by the resist paste.

*  Afterdyeng, theress pasteisremoved leavingapattern onadark background.

Heat Transfer Printing

Transfer printing istheterm used to describetextileand related printing processesin
which the design isfirst printed on to aflexible non textile substrate and | ater
transferred by aseparate processto atextile

Sublimation Transfer

Thismethod depends on the use of avolatile dyein the printed design. When the
paper is heated the dyeis preferentially adsorbed from the vapour phase by the
textilematerial withwhichthe heated paper isheld in contact. Thisiscommercialy
themost important of thetransfer-printing methods.

Melt Transfer

Thismethod has been used sincethe 19th century to transfer embroidery designsto
fabric. Thedesignisprinted on paper usingawaxy ink, and ahot iron appliedtoits
reverse face pressesthe paper against thefabric. Theink meltsontothefabricin
contact withit. Thiswasthebas sof thefirst commercidly successful transfer process,
known as Star printing, developed in Italy inthelate 1940s. It isused in the so-
called *hot-split’ transfer papers extensively used today in garment decoration.

Film Release

Thismethodissimilar to met transfer withthedifferencethat thedesignisheldinan
ink layer whichistransferred completely to thetextilefrom arel ease paper using
heat and pressure. Adhesion forces are devel oped between thefilm and thetextile
which are stronger than those between thefilm and the paper. Themethod hasbeen
developed for the printing of both continuousweb and garment panel units, but is
used almost exclusively for the latter purpose. In commercia importanceit is
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comparablewith sublimation transfer printing.
Wet Transfer

Water-solubledyesareincorporated into aprintingink whichisused to producea
design on paper. The designistransferred to amoistened textile using carefully
regulated contact pressure. The dye transfers by diffusion through the aqueous
medium. Themethod isnot used to any significant extent at the present time.

Discharge Printing

* Inthisapproach, thefabricisdyedin pieceand thenit isprinted with achemica
that destroysthe colour inthe designed areas.

»  Sometimes, the base colour isremoved and another colour isprintedinits
place.

*  Theprintedfabricissteamed and then thoroughly washed.
*  Thisapproachison declinethese days.

Mordant Printing

* A mordant is asubstance used to set dyes on fabrics or tissue sections by
forming acoordination complex with the dyewhich then attachesto thefabric
or tissue.

* It may beused for dyeingfabrics, or for intensifying stainsin cell or tissue
preparations.
442  Describe Methods of printing;

Handblock printing

Wood blocksfor textile printing are commonly made of wood. They vary insize
considerably, but must alwaysbe of two for threeinchesthick, otherwisethey are
lidbletowarping.

Thewooden block, being plane, quite smooth and perfectly flat, next hasthe design
drawn upon, or trandferred toit. Thisiseffected by rubbing off, uponitsflat surface,
atracing in lampblack and oil, of the outlines of the masses of the design. The
portionsto beleftinreief arethentinted, between their outlines, with ammoniacal
carmineor magentafor the purpose of distinguishing them from those portionsthat
haveto be cut away. Asaseparate block isrequired for each distinct colour inthe
design, aseparate tracing must be made of each and transferred (or put onasit a
termed) to itsown special block.
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Having thusreceived atracing of the pattern, the block isthoroughly damped and
kept in thiscondition by being covered with wet clothes during thewhol e process of
cutting. Theblock cutter commences by carving out thewood around the heavier
massesfirst, leaving thefiner and more delicatework to be donelast so asto avoid
any risk of injury it during the cutting of the coarser parts. When large masses of
colour occur inapattern, the corresponding parts on the block are usualy cut in
outline, theobject being filled in between the outlineswith felt, which not only absorbs
thecolour better, but givesamuch moreevenimpressionthanitispossibleto obtain
with alarge surface of wood. When finished, the block presentsthe appearance of
flat relief carving, thedesign standing out likeletterpresstype.

The printer commencesby drawing alength of cloth, fromtherall, over thetable,
and marksit with apieceof coloured chalk and aruler to indicatewherethefirst
impression of theblock isto be applied.

Hethen applieshisblock intwo different directionsto the colour onthesieve and
finally pressesit firmly and steadily on the cloth, ensuring agood impression by
grikingit smartly on theback withawooden malet. Thesecondimpressionismade
inthe sameway, the printer taking careto seethat it fitsexactly to thefirst, apoint
which hecan make sure of by meansof the pinswithwhich theblocksare provided
at each corner and which are arranged in such away that, when those at theright
sideor at thetop of the block fall upon those at theleft side or the bottom of the
previousimpression, thetwo printingsjoin up exactly and continuethe pattern without
abreak. Each succeeding impressionismade precisdy inthe samemanner until the
length of clothonthetableisfully printed. When thisisdoneitiswound over the
dryingrollers, thusbringing forward afresh length to betreasted smilarly.

If the pattern contains several colours, the clothisusudly first printed throughout
with one, then dried, re-wound and printed with the second, the same operations
being repeated until dl thecoloursare printed.

Screen printing

Screen printing isa printing technique, whereby amesh isused to transfer ink onto
asubstrate, except in areas made impermeabl eto theink by ablocking stencil. A
blade or squeegeeis moved acrossthe screen to fill the open mesh apertureswith
ink, and areverse stroke then causesthe screen to touch the substrate momentarily
adongalineof contact. Thiscausestheink to wet the substrate and get pulled out of
the mesh apertures, asthe screen springs back after the bladeis passed.
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Screen printingisa so astencil method of print makinginwhich, adesignisimposed
on a screen of polyester or other fine mesh, with blank areas coated with an
impermeabl e substance. Ink isforced into the mesh openings by thefill blade or
sgueezee and by wetting the substrate, transferred onto the printing surfaceduring
the squeegee stroke. Asthe screen reboundsaway from the subsirate, theink remains
onthesubstrate. It isalso known as silk-screen, screen, serigraphy, and serigraph
printing. Onecolor isprinted a atime, so several screenscan be used to producea
multi colouredimageor design.

Printing technique

A screenismade of apieceof mesh stretched over aframe. A stencil isformed by
blocking off parts of the screeninthe negativeimage of the design to be printed; that
is, the open spaces arewheretheink will appear on the substrate.

Before printing occurs, the frame and screen must undergo the pre-press process,
in which an emulsion is ‘scooped’ across the mesh and the ‘exposure unit” burns
away theunnecessary emulsion leaving behind a clean area in the mesh with the
identical shapeasthedesiredimage. The surfaceto be printed (commonly referred
to as a pallet) is coated with a wide “pallet tape’. This serves to protect the “pallet’
from any unwanted ink leaking through the screen and potentially staining the “pallet’
or trandferring unwanted ink onto the next substrate. Next, the screen and frameare
lined with atape. Thetype of tape used infor this purpose often dependsupon the
ink that isto be printed onto the substrate. These aggressivetapesare generaly
used for UV and water-based inks due to the inks’ lower viscosities. The last process
in the “pre-press’ is blocking out any unwanted “pin-holes’ in the emulsion. If these
holesareleftintheemulsion, theink will flow through and leave unwanted marks.
To block out these holes, materials such as tapes, speciality emulsions and “block-
out pens’ may be used effectively.

The screenisplaced atop asubstrate. Ink isplaced on top of the screen, and aflood
bar isused to push theink through the holesin the mesh. The operator beginswith
thefill bar at therear of the screen and behind areservoir of ink. The operator lifts
the screen to prevent contact with the substrate and then using aslight amount of
downward force pullsthefill bar to thefront of the screen. Thiseffectivelyfillsthe
mesh openingswithink and movestheink reservoir to thefront of the screen.

The operator then uses a squeezee (rubber blade) to move the mesh down to the
substrate and pushesthe squeegeeto therear of thescreen. Theink thatisinthe
mesh opening is pumped or squeezed by capillary action to the substrate in a
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controlled and prescribed amount, i.e. thewet ink deposit is proportional to the
thickness of the mesh or stencil. Asthe squeegee movestoward the rear of the
screen thetens on of the mesh pull sthe mesh away from the substrate (called snap-
off) leaving theink upon the substrate surface.

8. Detailing of practicals
8.1 Grey cotton fabric desizing with rot steeping

Desizingisaprocessof removal of szematerial from thefabricfor printing/dyeing.
In weaving preparatory, the yarns (especially warp) are sized to increase the
weavability. Theadded items are removed from thefabric for better result. There
aremany typesof desizing methods. Most important isrot steeping.

8.2  Grey cotton yarn/fabric scouring process in open bath

Scouring/aikali boilingisthe process of removal of insolubleimpuritiesfromthe
textilematerid usngdiluteboiling dkdies. Theadkai convertstheinsolubleimpurities
into solubleat boiling temperaturewhich are easily washable. Intextileindustry, a
vessel known asKierisusedfor dkali boiling/ scouring, Hencethe processisaso
known asKier boiling.Generally twotypesof Kiersare used:

1. OpenKier
2. ClosedKier

8.3. Cotton textile bleaching with bleaching powder, peroxide
and permanganate

Bleachingisaprocessof removal of natura colouring matter from textilematerias
using suitabl e bleaching agents. Bleaching agentsare classified into two categories
namdly:

1. Oxidisngbleachingagents
2. Reducing bleaching agents
Bleaching agents are also classified into —
Chlorinated bleaching agent and non-chlorinated bl eaching agents.
Steps in bleaching:
Preparethe bleach solution
Takerequired quantity of prepared solution and add suitable chemical reagents.
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M ake the sol ution with sufficient quantity of water asper ML rétio.

Treat themateria with the solution

Maintainthetemperatureasrequired

Keeptimefor each type of materia

After completion, the material istaken out, squeezed well, washed and finally
neutralized withmild acid.

Final wash

8.4. Dye application on cotton yarn sample with direct dyes and
after treatment

Dissolving thedye stuff

Preparation of dyebath

Dyeng

Washing

After treatments

a r w D> PE

8.5. Dye application on cotton yarn sample with reactive dyes
Dissolving thedye stuff

Preparation of dyebath

Dyeing

Washing

A w D

8.6. Dye application on cotton yarn sample with vat dyes
Dissolving thedye stuff

Preparation of dyebath

Dyeing

Weashing

> w D

8.7  Printing of cotton fabric with hand block printing method
1. Preparation of hand blocks
2. Preparation of tablefor printing
3. Preparation of printing paste
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4. Printing
5. Dryingand after treatments
8.8. Printing of cotton fabric with screen printing method
Preparation of screensfor printing
Preparation of tablefor printing
Preparation of printing paste
Printing

o &~ W DdpPE

Drying and after treatments

8.9. Printing of cotton fabric with Batik printing method
Méelting of wax in suitableviscogty

Preparation of printingtable

Placing of clothesonthetable

Drawing of design

Dyeing with cold brand dyes

Removal of wax

Weashing

N o a k~ wbd e

8.10. Study of tie and dye on cotton yarn
Itisaresist styleof printing.
In printing, tiethe desired position where the col our isnot required.
Dyethetied materia with suitabledye
26. At the end of the module 4
1. Extendedactivities
Fddvists
Samplecollection
Preparation of Bleached, Dyed and printed samplerecord
Chart preparation




Reference Book [ |

2. Listof practica
Scouring
Bleaching

Application of Direct dyeson cotton with minimum four colours (light, medium and
dark shades)

After treetment toimprovefastnesstolight

After treatment toimprovefastnesstowash

After treatment to improvefastnesstolight and wash
After treatment to improvefastnessto perspiration

Application of reactivedyeson cottonwith minimum four colors(light, mediumand
dark shades)

Application of Vat dyeson cotton with minimum four colors (light, medium and dark
shades)

Preparation of printing tablefor block printing
Preparation of printing pastefor block printing.
Print the samplecloth with direct dye (minimum four colors)
After treatment to materia printed with direct dye.
Preparation of silk screenfor textileprinting
Preparation of screen printing paste.
Preparation of printing tablefor screen printing
Print the sampl e cloth with screen
After treatment for printed material
27. On -the- Job Training
To exposestudentsto industria/organi zationa experience and knowledge
To apply themanagement theoriestaught inlectureroomsinred industrid Stuations
To get afed of work environment
Toimproveverba /written skill withtheinteraction of industria colleagues
Toincrease studentsjob aspects




Activity
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Onefaculty can be appointed asadvisor for thisindustrid training.

Advisor canidentify appropriateindustry and co- ordinate the programme.

Report

Attheend of thetraining, individua report shall be prepared and submitted by each
student. Thereport shal includeNaureand activity of industry/inditution/collaborative
work Knowledge gained from theindustrial exposure Contribution to industry/
indtitution/society, if any, through the programme Experience gained after theindustria
exposure
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