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INTRODUW ION T0 FABRIC STRUW URE AND DESIGN

Woven fabrics are composed of longitudinal or warp threads and transverse or weft threads,
interlaced with one another according to the class of structure and form of design that are desired.
The terms chain or twist are applied to the warp and the warp threads are known individually as
ends, while the terms picks and filling are applied to the weft threads.

In the following the term threads is used in referring to warp and weft collectively, but in order to
distinguish clearly one series from the other the warp threads are mostly described as 'end' and the

weft threads as 'picks'.

According to weave structures woven fabrics may be conveniently divided into two principal

categories, as follows:

Simple Strudure:
In which the ends and the picks intersect one another at right angles and in the c10th
are respectively parallel with each other. In these constructions there is only one
series of ends and one series of picks and aII the constituent threads are equally
responsible for b0th the aspect of utility or performance in a fabric and tbe aspect of
aesthetic appeal.

*

Simple Structure Compound Structure

lI. Compound Strudures:
ln which there may be more than one series of ends or picks some of which may be
responsible for the body of the fabric, such as ground yarns, whilst some may be
employed entirely for ornamental purposes such as 'figuring', or 'face' yarns. ln these
cloths some threads may be found not to be in parallel formation one to another ih
either plane, and indeed, there are many pile surface constructions in whicb some
threads may project out at right angles to the general plane of the fabric.
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Warp (End) and WeR (Pick / Filling) Yarn:
Warp and weft yarns have different demands placed on them and may differ in their structure or
fibre type. Thus, a fabric may not have the same performance characteristics for warp and weft. The
warp must withstand the high tensions of the loom and the abrasion ef weavipg, sn the warp yarns
are stronger and more uniform with higher twist. Fillipg yarns at'e more pften fancy or special-
fundion yarns such as high-twist crepe yarns, Iow-twist napping yarns, or boucle yarns.

Identification of warp and weft:

Differentiating between warp and weft is possible by carefully examining botb the fabric and the
length-wise and crosswise yarns.

1. The selvedge always runs in the lengthwise (warp) direction of aI1 fabrics.
2. Most fabrics have Iower elongation in the warp direction.
3. The warp yarns Iie straighter and are more parallel in the fabric because of Ioom tension.
4. Fancy or special-fundion yarns are usually in the filling direction.
5. Fabric characteristics may differentiate between the warp and weft directions. For

example, poplin has a weft rib and satin has warp floats.
6. W arp yarns tend to be smaller, are more uniform in structure and appearance, and have

higher twist.
7. Fabric crimp is usually greater for weft yarns since they must bend or flex over or under

warp yarns due to the way the loom operates.

Grain:

Grain refers to the geometry or position of warp yarns relative to filling yarns in the fabric. A fabric
that is on-grain has warp yarns parallel to each other and perpendicular to the filling yarns tbat
move straight across the fabric. Lengthwise grain is parallel to the warp yarns. Crosswise grain is
parallel to the weft yarns. Fabrics are almost always woven on-graill. Handling, finishing, or stress
due to yarn twist, weave, or other fabric aspects may cause fabrics to distort and Iose their on-grain
characteristic. These fabrics are off-grain. Fabric quality has increased significantly and it is rare tn
find fabrics as badly off-grain.

off-grain fabrics: These create problems in production and use. During finishing, off-grain causes
reruns or repeating finishing steps and Iowers fabric quality. Products do not drape properly or hang
evenly and printed designs are not straight.

There are two kinds of off-grain. Skew occurs when the weft yarn is at an angle other than 90
degrees to the warp. It usually occurs in finishing when one side of the fabric travels ahead of the
other. Bow occurs when the weft yarns dip in the center of the fabric; it usually d:velops when the
fabric center lags behind the two sides during finishing.

Fabrics should always be examined for grain. On-grain fabrics usually indicate high quality standards
and minimize problems in matching designs or patterns, in cutting and sewing.
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Structure:

In the manufadure of a fabric, by weaving on a loom, the technique - how the two series of thread
are interlaced at right angles to each other is called strudure. Or the interlacements of warp anl
weft threads are known as strudure.

Texture:

A term referring to the appearance or hand of a fabric and especially such features as strudure
coarseness, openness. This signifies the general quality of a fabric, developed by the interlacemen
of yarn used weight, bulk, how it feels when handled etc. are also express by the term texture
Materials, count of the yarns relative density of threads are its main fadors.

Sett:

A term used to indicate the spacing of ends and/or picks in a woven c10th this is usually expressed a
threads per inch, centimeter or other convenient unit. The state of the c10th of the time should bl
described, eg. Grey, finished woven fabric setts are commonly given in a pare

warp x weft, as for example handkerchief - 36 x 36

Thread density in warp and weo:

Warp (ends) density is expressed in Ends per inch (EPl) Or Ends per cm (EPC)
Weft (picks) density is expressed in Picks per inch (PPI) Or Picks per cm (PPC)

W oven fabric Specification:

W oven fabric construdion or specification as follows:

EPI x PPl x Fabric width OR
Warp count x Weft count

Warp count x Weft count
x Fabric Width

EPI x PPI

For example:

110 X 52 ,,X 56 
,20 X 16

30 X 30 ,,X 57 
- 58130 X 70

Fabric weight calculation:

Thjre are two way of fabric weight calculation. 0ne is weight per unit area such as, GsMtgrams per
' 

2square meter) or oz / yd and another way is weight in running Iength.



GSM taltulation:

Calculate.the GSM of the following fabric
120 x 70 ,,

x 58
40 x 30

For warp weight calculation

Here, EPI = 120
.
'
.TotaI number of ends = 120x39.37

Length of each end = lm + lm x 0.03 (warp crimpo,zt = 31$)
= 1.03m

.
'
. Total Iength of warp yarn = 120 x 39.37 x 1.03 m

We get from the yarn numbering system,
L x w

Ne =
W x I
L x w

' W =
N x le

120 x 39.37 x 1.03x 453.6
= gm40 

x 840 x 0.9 l44

For W eft weight calculation

Here, PPI = 70
.
'
.TotaI number of picks = 70x39.37

Length of each pick = lm + lm x 0.05 (weft crimpL' = 594)
= 1.05m

.
'
.TotaI Iength of weft yarn = 70 x 39.37 x 1.05 m

We get from the yarn numbering system,
L x wN 

e =
W x I
L x w' W =
N e x I

70 x 39.37 x 1 .05 x 453.6
= gm30 x 840 x 0.9144

l20 x 39.37 x 1 .03 x 453.6 70 x 39.37 x 1 .05x 453.6
.
'
.TotaI weight of the fabric per square meter = +

40 x 840 x 0.9 l44 30 x 840 x 0.9144
120 x 1.03 70x l .05 39.37 x 453.6

= ( + ) x40 30 840 
x 0.9144

120 x 1 .03 70 x l .05
= ( + ) x 23.2540 30

EPI x l .03 PPI x 1.05 xGS
M = + 23.25

Newa Newe
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2 be calculated by the following formula:Similarly oz/yd can

z EPI x 1.03 PPI x 1.05
oz/yd = + x 0.686

Newa Newe

1.03 = For warp crimp (warp crimp % = 3%)
1.05 = For weft crimp (weft crimp % = 5%)

The crimp % for warp and weft can be changed. These two values normally applicable for most

common fabrics, altbough crimp% mainly depends on fabric structure.

Weight calculation in running Ienlh (Yarn consumption calculation):
Calculate the weight of warp and weft yarn in kg to produce 2000 m of the following fabric

150 x 100 ,,
x 58

50 x 50
For warp weight takulation

Here, EPI = 150
.
'
.TotaI number of ends = 150x58
Length of each end = 2000m + 2000m x 0.03

= 2060m

.
'
.Total length of warp yarn = 150 x 58 x 2060 m

We get from the yarn numbering system,
L x wN

e =
W x l
L x w

*
. h/s/ zz' 

N x 1e
150 x 58 x 2060 x 0.4536 j total weight of warp

.= kg 1 20% Wastage Of t e
50 x 840 x 0.9144

From the above system a simple formula is developed to calculate the weight of warp yarn in kg to

produce a particular Iengtb of a fabric as follows:

(warp crimp% = 3%)

Weight of warp yarn in kg. =

EPl x Fabric width in inchx (Fabric length in m-i- Fabric length in mx crimp%lxc
octssx sslz

Newam

+ Wastage % of total weight of the warp (about 20%)

For W eft weight talculation

Here, PPI = 100
.
'
.TotaI number of picks = 100x39.37x2000
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Length of each pick = (58// + 58/' x 0.05)/39.37
= 1.547m

.
'
.TotaI Iength of weft yarn = 100 x 39.37x 2000 x 1.547 m

W e get from the yarn numbering system,
L x wN

e =
W x I
L x w' W =
N x le

100 x 39.37 x 2000x 1.547 x 0.4536
= kg +15% wastage of the total weight of weft.

50 x 840 x 0.9144

(weft crimp% = 5%)

From the above system a simple formula is developed to calculate also the weight of weft yarn in kg
to produce a particular Iength of a fabric as follows:

Weijht of weft yarn in kg. =

PPI x Fabric length in mx (Fabric width in inch+ Fabric width in inchx crimp%lxc
.cx sx sslz

Neweft

+ Wastage % of total weight of the weft (about 15% although it depends on selvedge, loom type)

Similarly weight of the warp and weft yarn in pound (lblcan be calculated by the following formula:

W eight of warp yarn in Ib. =

EPI x Fabric width in inchx (Fabric Iength in yds+ Fabric Iength in ydsx crimp%) + wastage
Newarp x 840

% of total weight of the warp (about 20%).

W eight of weft yarn in Ib. =

PPI x Fabric Iength in ydsx (Fabric width in inch+ Fabric width in inchx crimp%) + wastage
Neweft x 840

% of total weight of tbe weft (about 15%1.
Problem:

Calculate the weight of warp and weft yarn in Ib to produce 2500 yds. of the following fabric

120x 90 ,,
x58

16x 14

The weight of warp and weft yarn in Ib. can be calculated directly from the fabric
specification by using the above formula. It will be very easy and it safe Iot of times.
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Solution:

W eight of warp yarn in Ib. x

E?I x Fabric width in inchx (Fabric length in yd5 + Fabric Iength in ydsx crimpqbl + wastage
Newarp X 840

% of total weight of the warp.

l 20 x 58 x (2500 + 2500 x 0.03)= + 20 %
1 6 x 840

= 1333.48 'F 1333.48 x 0.2
= 1333.48 'F 266.696

= 1600.176Ibs, Or 725.84 kg (1600.176x0.4536)

W eight of weft yarn in Ib. =

P?I x Fabric Iength in ydsx (Fabric width in inch + Fabric width in inch x crimptlkll .j. waytage %
Ne,veft tk 840

of total weight of the weft.

90x 2500x (58 + 58x 0.05)= + 15 %
14x 840

= 1165.18 'F 1165.18 x 0.15

= 1339.961bs. Or 607.804 kg (1339.96x0.4536)

Foundation of woven c10th strudure:

Variation of woven c10th structure depends on follcwing foundational factors:

The nature of yarns used
The cotznt or relative thickness of the yarns used as warp and weft
The relative setting, or the number of ends or picks, which are placed side by side in a
given width and Iength of the c10th
The order of interlacing the ends and picks

* Modifications produced by finishing

Elassiscation or parts of a com plete design for a woven fabric:

A complete design for a woven fabric consists of three par'ts as follows:

* The weave plan:

It illustrates the interlacing of ends and picks in the fabric under consideration. ln
the weave plan, space between two vertical lines indicates as warp yarn and space Letween
two horizontal Iines indicates as weft yarn.
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* The drafting or Iooming plan:

A draft indicates the number of heald, used to produce a given design and the order in
which the warp threads or ends are threaded through the mail eyes of the healds. In the
drafting plan, Space between two vertical lines indicates as warp yarn and space
between two horizontal Iines indicates as heald Shaft.

Drafting plan

W eave plan Lifting plan

The Iifting or peg plan:

Lifting plan defines the selection of healds to be raised or Iowered on each successive
insertion of the pick of weft to produce the pattern.

Denting plan:

This indicates the order of drawing-in the warp threads or ends through the dents of
reed,

Pnint paper diagram in textile design:

To illustrate a weave either in plan view and/or in cross-section, as the following figure, takes a Iot
of time, especially for more complicated weaves. A type of shorthand for depicting weave
structures has therefore been evolved and the paper used for producing designs is referred to as
squared paper, design paper or point paper. Generally the spaces between two vertical lines of
graph or design paper represent one warp thread or end and the spaces between two horizontal
Iines of graph or design paper indicates one weft thread or pick. If a square is filled in it represents
an end passing over a pick whilst a blank square represents a pick passing over an end. If ends and
picks have to be numbered to make it easier to describe the weave, ends are counted from Ieft to
right and picks from the bottom of the point paper design to the top. The point paper design shown
in the following figure (a) is the design for a plain weave fabric . To get a better impression of how a
number of repeats would look, four repeats of a design (two vertically and two horizontally) are
sometimes Shown. When four repeats are shown the first repeat is drawn in the standard way but
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for the remaining three repeats crossing diagonal Iines may be placed into the squares

, which in the
first repeat, are filled in. This method is shown for a plain weave in following figure (b).

. y2
One repeat

Plan view - 3x3 repeats

X  X
X  X

X
X

(a) (b)

Point paper diagram (a) 1- repeat (b) 4- repeat

Methods of fabri: representation:

lnterlacing type 'a':

In this type the warp yarn is up over the weft yarn. In the graph or design paper, it is represented by
putting any type of sign such as cross, circle, or colour shade in the square space of the design
paper.

R -----> warp up

R -----'> Weft up

lnterlating type 'b':

ln this type the wek yarn is up over the warp yarn. In the graph or design paper
, it is normally

represented as empty square space of the design paper.

R -----> weft up
R ----+ warp up

One repeat of weave:

A number of interlacings combined together in both diredions produce a unit of design
, or one

repeat of the weave. In the above figure (a) represents one repeat of the design.
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Some important factors or terms:

The weave shows the
parts or fields

interlacing pattern of warp and weft. Each weave consists of the following

3

2

1

1 2 3

Contact fields:
These are the contact points between warp and weft crossing at right angle. The number
of contact fields always equals the product of the number of warp and weft threads.
Contact field = RNwa x RNwe = 3 x 3 = 9

Interlacing field:

These are the points where a yarn of one system of threads changes its position in
relation to the other system. A distinction is made between single and double interlacing
fields.

Single interlacing field:

The yarn bends from the top of the fabric to the bottom and covers two or more yarns.

contact fieldsinterlacing field

free field

Double interlacing field:

The yarn bends, cover a following yarn,
side.

bends again and reappears at the same fabric

interlacing field

Interlacing fields are adive fields since they provide the fabric cohesion.

Free field:

These are the zones where the warp and weft yarns do not touch and do not change
fabric side. Because of the free field floats are formed and the yarns in the weave may
shiû.
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@ Open field:

These are zones where neither warp nor weft threads occurs. The number of open field
is important, for example for air and water permeability.

Open field = RNwa x RNwe = 3 x 3 = 9 , same as contact field
Where, RN = Repeat number

Wa = warp and We = weft

Formula number:

It is a kind of short-hand system representing the waving of warp or weft yarn. It gives
the successive floats. The number of floats always equals the number of figures in the
formula number. The warp floats coming up are put above the fraction Iine, the warp
floats going down are put under the fraction Iine.

FN = .. 1 -2 .1wa
1

Where, FNwa = formula number for the warp &

FNwe=--2--1- -t-
1 1 4

FNwe = formula number for the weft.

Repeat number:

It indicates the number of warp and weft yarns in the repeat. The repeat number for the
warp equals the sum of the figures in the formula number for the wef't and vice versa.

* Interlacing ratio:

The interlacing ratio of a fabric is the ratio between the actual number of interlacing
fields and the maximum number of interlacing fields. The degree of interlacing is the
interlacing ratio expressed in percentage.

Draoing:

Various methods of indicating drafts may be employed as for instance -

% %N tulih: lihet
ln which the horizontal ïines represent the healds and the Merticaî hnes the warp threads,
while the marks placed where the lines intersect indicate the healds upon which the
respective threads are drawn.
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b) By numbering:
As shown by the numbers below the designs, which refer to the number of the healds (the
front heald is number one). ln this case the threads are successively drawn on the healds in
the order indicated by the numbers.

h I I

1 2 34 3 2 1 4 1 2 3 4 3 2 1 4 1 2 3 4 5 6 7 8 1 2 34 5 67 8

By the use of design pae r:
In which the horizontal spaces are taken to represent the healds, and the vertical spaces the
warp threads. Marks are inserted upon the small squares to indicate the healds upon which
the respective threads are drawn. This method is usually the most convenient.

01 -0 ' t t
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Systems of drafting / classifiçation of drafting:

1. Straight draA
The warp ends are threaded through the

(or g):

A distinction is made between
and can be used with 4ny number

i i d on the first shàft the.kecond thread on the secondsuccessive shafts, t e firs! yh 4, ,
. 

'

shaft, and so on. The Iajt thr#àd of the warp repeat is drawn on the Iast shaft. Thus
the number of shafts equalj the warp repeat. and the rvpeat of draft equals the warp
repeat.

heddles according to their numerical order.
S- ?nd Z- entering. Straight draft is the most common

of shaftsf Eaih stkcessive thread is drawn on

3
2
1 .
l 2 3 4

S3
2

S-entering

4r t=
3 I '
2 '
1.. 2
1 2 3 4

Z

Z-entering

2. Pointdeah:
Point entering is obtained by straight entering of a number of 'yarns followed by
reverse eritering of the same 9r a different numbér of yarns. Ppint drpfts are used for

'. 1 ' .1 .

weaves, whiéh are symmetrlçal about tbe center, and isey are fryj iitp?ly employed
èd or diamorid effects. The main. advantae' qtjtàis jy'lièih is that itto produce wav

Il' èh if a'ttem/ ed on thealfows the produciion of quite farge effects economically, w i
straight drafts would reqtlire almost twice the number of healds. The method used to
construct these drafts and it will be seen that to achieve a well defined point in the
design the ends are drawn in straight order starting with heald 1 and finishing with
the last heald in the number employed, where upon the order of drawing-in of the
consecutive ends is reversed. The first and the Iast healds carry only one end each,
whilst aII the healds in the middle carry two ends each per repeat of the draft. As a
result, using this system of drafting the number of ends per repeat of the design is : 2

x number of healds - 2.

1 2 3 4 3 2 1 4

#

i
j '

i

1 2 .' 3 4 3 2

!

5 ' !
4 '

k j '3

2 E; . j

' 

.1l
1 2 3 4 5 6 7 8

5
4
g
2 . . .
1

5 d I '
. I !

4 I i J
3 : 1 i
2 , '

i

' 

1 : ) :1 ' ...-f
1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4.

y ; '
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3. Skip drafts:

The warp ends are threaded inan irregular way. W arp ends with the same action are
threaded through the same jh. aft. This.system is 'particularly useful in weaving very
densely set fabrics where normally a small nnumber of healds is required. In order that

jthe mails will not be too crowded on the s af't and to reduce friction and
between the ends it is custèmàr. 1.0 tlsé rn4 r,è healds than the minimum necessary

w .i ' . . . è.. . . .. @: u ; ' .'7 ' $.'':f the plàinkeake
, may be drawn on two healdsfor the weave. For example, irl case ö. >. , . , , ,

.. .s 
' (7' l:.-Jf ; -- -k 1' L'i' . :if the c10th is coarse; or on fpùr 

.

'
xheax, 1ds, ifit.hqt ç10th, ij of medium fineness; or on six7 ' ) ) ' ' . .y

' 

'

y 
' ' 
.' - ; ( $ ï' ..g ; L; . ! êi ' ?.k ),jy j .healds

, if the c10th is very f ine. ,. ..... . n,. ;. . & ymltï..o.-, y âq .'. s 'k .,,. )(; . .. * . . j . 7. .
-: '-- -r l i 777- 7y 

v k + : =*-+-*sy.y , f7 m-
.: : : . o.= 

y;. I ; I . j ; . , .. j + 
i. , y , j jj . ; , ,! ! I ' i 1 ,

' 
j . :

( 1 ' l i
I I : r

r . , '

rubbing

4. Broken draft:
It can be considered as a modified pointed draft. Again it is a combination of straight
drafts with different directions of constructing. But the direction is reversed not on
the Iast or the first shaft. W hen the direction is reversed the first thread of the next
group is started higher or Iower than the last thread of the preceding group. This
small modification changes considerably the design by breaking the axis of symmetry.
The order of interlacing of the Iast thread of the first group is opposite to that of the

first thread of the preceding group. This draft is applied for producinj herringbone
twills, diaper design and etc.

( .

( '

$

'

h
tk
r

'

1.
1,.

. Dlvided draft:
This draft is employed for derived weaves, double warp weaves, two pIy weaves, pile weaves, and

t Some others. The shafts are divided into two or more groups. A suitable type of draft is chosen for
)t: each group. The divided draft is employed for double-warp fabric. There are two systems of warp';
'/,ïlt 'threads: the face and back ones.)( 
,

.:k i: -' -

q-lt. t..,t.
.io

U '
F- +-! ' . l

! .1
1 f 7 -t-r- -

= 'x11 ' t

' 

...,@ k i . 1p- . . ..

1 j : I ; j-Z
: I

r- r- 1
r- . : , j r

l .1k .1
# # #
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#1a2b3c4d1e2f3a4b1c2d3e4f

6. Grouped drahs:
These drafts are employed for production of check and stripe designs, in which the
stripes have different weaves or their combinations. A typical draft is used for
producing the fabric with two different stripes containing 15 and 12 threads,
respectively. The warp repeat of the first stripe equals 3 and the second 4. The weave
of the first stripe requires 3 shafts, and that of the second stripe 4 shafts. AII the
threads of the first stripe are drawn on 3 first shafts with straight draft, and the
threads of the second stripe are drawn on shafts 4, 5, 6, 7 of the second group. The

repeat of the draft is 27.

7. Cuwed draœ :
These drafts are applied for fancy weaves having a Iarge warp repeat with the
purpose of reducing the number of shafts. Note, that the minimal number of shafts
equals the number of threads in warp repeat with different order of interlacing. The
drawing-in is done applying the rule: aIl warp threads which works alike are drawn on
the same shaft. Curved drafts are irregular and cannot be classified.
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8. Combined draft:

Various methods of drawing-in can be combined in one draft for producing a certain
type of fabric. Two or more drafts described above can be applied simultaneously, for
example, straight and skip or sateen, grouped and curved, and so on. Com bined draft
is the most com plicated and can be chosen only if there are some technological or
economical reasons.

The basic weaves or strudures of woven fabric:

0 I to eachWoven fabric Structure is defined as the interlacement of warp and weft yarn at 90 ang es
other. It is also called weave structure. The number of weave structures that can be produced is
practically unlimited. Three types of weave structure form the basis of even the most complex
weaves. Known as basic weaves, these are the plain weave, the twill weave, and the satin weave. In
the following section basic structures, from which aII other weave structures are developed, are
discussed. AII structures can be derived from the three basic weaves: Plain, Twill and Satin /
Sateen. Most two-dimensional woven fabrics are constructed from simple weaves and of these at
Ieast 90 % use plain weave.
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PLAIN W EAVE

The plain weave is the simplest of the weaves and the most common. It consists of interlacing warp
and weft yarns in a pattern of over one and under one. Imagine a small hand Ioom with the warp
yarns held firmly in place. The weft yarn moves over the first warp yarn, under the second, over the
third, under the fourth, and so on. In the next row, the weft yarn goes under the first warp yarn,
over the secondy.under the third, and so on. In the third row, the weft moves over the first warp,
under the second, and so on, just as it did in the first row. Plain weave is obtained by raising aII

d ' d t one pick and raising aII the odd numbered ones at the other pick. lteven-numbere warp en s a

means threads interlacinj in alternate order.

@
Plain weave Close-up photograph of plain weave

W' 7- ;&
.

1
1

Graph paper example with
draûing and Iifting plan

Main features of plain weave:

@

@

@

@

@

Threads interlacing in alternate order.
The repeat contains two ends and two picks.
Both sides of the weave are identical.
Each thread gives maximum amount of support to the adjacent threads.
Texture is stronger and firmer than any other ordinary c10th.
Made from aII kind of textile raw materials and yarns i.e. cotton, Iinen, jute, man-made
fibres, both spun and continuous filament yarns.
It comprise a high production of the total output of woven fabrics.
Two heald shafts are sufficient to produce plain weave, when the number of ends/inch i6
Iarge (more than 50), four or six heald shafts are used with skip draft.
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Classification of plain c10th:

There are at Ieast two ways of approaching such a classification. The simplest is in terms of warp
and weft cover factors.

a. Approximately square tloths:
The cloths in which the warp and weft counts, the ends and picks per inch, and therefore
the warp and weft çover factors are approximately equal, so that warp and weft are
equally prominent, or nearly so, on both sides of the c10th. The crimps are also usually
approximately equal.

1 50 X 1 50

40 X 40
X 560

b. Warp fated tloths:
The cloths in which the warp cover factor substantially exceeds that of the weft, and in
which the warp predominates on both sides of the c10th. A warp faced effect is obtained
by increasing the warp count i.e. warp yarn is finer than the weft yarn.

$ 1so x 30
k x s6''
q so x 8

t. W eR fated doths:
The cloths in which the weft cover factor substantially exceeds that of the warp, and in

' 

which the weft predominates on b0th sides of the c10th. A weft faced effect is obtained if:

t the weft yarn is finer than the warp yarn.

i
..gl

y
'# 32 x 1 48
.!: 

1, j;X 577 7 x 6o

F;'

t
èa
LkLï'

'

nother method of classification, more Iogical in some respects, distinguishes between balanced' rn

nd unbalanced structures:
-('.
..) j )
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Balanted cloths: àa

. 1The cloths in which the warp and weft counts are similar, and Iikewise the ends and picks per (
inch. The yarn crimps are usually equal. è

140 X 140
X 59''

45 X 45

b. Unbalanced tloths:
The cloths include aII those which do not conform to the requirements of balanced cloths.
They are grouped under three headings:

' 

)L1
. The ends and picks per inch are similar (square sett), but the warp and weft

' cpùnts are different, so the warp and weft cover factors are also different.
' 

(2 .

. 
, x s8''

. ) ' ,. 50 X 42
,( t. x . .

11., The warp and weft counts are similar, but the ends and picks per inch are
l . '' .

different, so again the warp and weft cover factors are different.

1 50 X 140 '
X 57''

42 X 42

111. The ends and picks per inch are different, and so are the warp and weft counts.
The warp and weft cover factors will usually be different, but in a special case
they may be similar.

120X 90
X 58''

20 X 16

Derivatives of Plain weave:
Weaves developed on the basis of plain weave principle is called derivatives of plain weave. AII the
weaves those are based on plain weave principle are classified as follows:

Plain weave derivatives

Rib weave Matt or Hopsack weave

Warp rib W eft rib Regular matt
Irregular matt
Stitch matt

Regular warp rib Regular weft rib Fancy matt

lrregular warp rib Irregular weft rib
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Rib W eave:

Ribbed or corded effects are variations of the plain weave. Interesting and attractive fabrics can be
obtained with the rib variation of the plain weave or by making a rib-weave construction. The rib
may be produced in the warp or in the weft by alternating fine yarns with coarse yarns, or single
yarns with doubled yarns. There are two types of rib weave, such as warp rib and weft rib.

Warp Rib weave:

In the warp rib, the warp ends float over two or more picks. At the change of shed which
occurs simultaneously across the whole warp, the picks in the same shed are bunched
together and form the rib effect which characterizes this weave. Usually, only the warp ends
can be seen on the b0th face and back surfaces because they are very closely set and tend to
cover the weft which only acts as a weft material. Thus, while one uses good quality, fine
yarn for the warp, the weft can be a cheap, coarse material. So the main features of warp rib
fabrics are as follows:

Warp yarns are used as a single yarn and weft yarns are used as group or bundle

yarns.
Rib or cord effects are shown horizontally i.e. weft-way rib effects.

2 4The formula number of a typical warp rib weave is warp rib, y warp rib etc.2

In the repeat size, the number of warp yarn is always two and the number of weft
yarn is depends on the formula number, it is the sum of warp and weft floats.

There are two types of warp rib weave, such as regular warp rib and irregular warp rib.

Regular Warp rib weave:

ln this weave the number of picks in the bundle should be same, i.e. in the formula number,
the number above the fraction Iine and below the fraction Iine are same. The thickness of aII
ribs are same. So the same size of ribs are produced on the surface of the fabric. The regular
warp rib weaves are shown in the following figure.

7#.
r - * )

I!@
N - -
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Irregular W arp rib weave:

In this case the number of weft yarns in the bundle are different, i.e. in the formula number,
the number above the fraction Iine and below the fraction Iine are not same. The thickness
of aII ribs are not same. So the different size of ribs i.e. thick and thin ribs are produced on
the sudace of the fabric. The irregular warp rib weaves are shown in the following figure.

t
, !
# #

x- M  (..,p1:)(wa
rp rlbl j

,1,,1,1,1I
i1: -:ItI-;I:.
k 
1 (1 1 '1

' 

j-.,j;:j:;jt,kj:;
4Close-up view of warp rib fabric with weave, drafting and lifting plan1

W eft Rib weave:

These are opposite to warp rib weaves, and result from extending the plain weave
horizontally. This weave may be described as plain weave in which two or more ends weave
together as one. In the weft rib which is frequently called cord, the picks float over several
warp ends which are bunched together to form a rib in the warp direction. W ith these
fabrics, the pick spacing is usually so close that the weft completely covers the warp. Here,
one uses a fine, high-quality yarn as weft and a cheaper, coarser yarn as warp. The first
following figure shows a two-end weft rib (cord). The draft is shown for four heald shafts.
The short-hand or formula number used for the warp rib is inadequate for the wek rib
because it only indicates the Iength of the warp floats. For characterizing the weft rib, the
Iength of the float must be added. Thus, the weave shown in the first following figure is

1described by: 2
. So the main features of weft rib fabrics are as follows:1

W eft yarns are used as a single yarn and warp yarns are used as group or bundle
yarns.
Rib or cord effects are formed warp-wise i.e. in the direction of warp.

1 1The formula number of a typical weft rib weave is 3
, (4+2) etc.1 1

In the repeat size, the number of weft yarn is always two and the number of warp
yarn is depends on the formula number, it is the sum of group yarns.
The prominence of the ribs can be increased by suitable use of coarse and fine
yarns.

There are two types of weft rib weave, such as regular weft rib and irregular weft rib.
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Regular W eft rib weave:
In this weave the number of warp ends in the bundle should be same, i.e. in the formula
number, there is single number at the right side of the fraction Iine. The thickness of aII ribs
is same. So the same size of ribs is produced on the surface of the fabric. The regular weft
rib weaves are shown in the following figure.

.é o . '< '!p.'?: . .-:jjc.. -. --. .-... -t:jj-... i .- ...J? . 11èr'... -' 7-kp ' z . . s . j. y-. '1 .1 . + .j...--j4 wj 4 .. .l . . : .. V' .! 21 'Ju . . - c ...J à. 'jï k . . . u. .N.
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-. . . . j j j. . . j . g j : . . s !li 1 
! y ) ; !' . i! o ! 1 ) 11 . l ,, ! a . i j ). 
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1Close-up view of 41 weft rib fabric with weave, drafting and Iifting plan

lrregular W eft rib weave:
In this case the number of warp yarns in the bundle is different, iae. in the formula number,
there is two different numbers at the right side of the fraction Iine. The thickness of aII ribs is
not same. So the different size of ribs i.e. thick and thin ribs are produced on the surface of
the fabric. The irregular weft rib weaves are shown in the following figure.
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Hopsatk Basket or Matt Weave:
The hopsack weave, a variation of the plain weave, uses two or more warp and / or two or more
weft yarns side by side as one yarn. The resultant c10th is fairly loose in weave. The hopsack weave
is obtained by doubling or otherwise multiplying the interlacing points of the plain weave in b0th
the warp and weft direction. Basket weaves are made with two or more adjacent warps controlled
by the same harness, and with two or more weft yarns placed in the same shed. The interlacing
pattern is similar to a plain weave, but two or more yarns follow the same parallel path. Basket
weave fabrics are more flexible and wrinkle resistant because there are fewer interlacings per
square inch. The fabrics Iook flatter than comparable regular plain weave fabrics. However, Iong
floats snag easily. The matt weave c10th has a greater resistance to tearing. Matt weaves tend to
give smooth-surfaced fabrics. ln the repeat size of the matt weave the numbers of warp and weft
yarns are equal. There are four types of hopsack or matt weave such as regular matt, irregular matt,
stitch matt and fancy matt.

Regular Matt weave:

Most regular matts are woven with the Same number of ends and picks and the same yarn
coun. Equal warp floats exchange with equal weft floats. So the regular matt weave is
produced by the combination of regular warp and weft rib weave. The regular matt weave is
represented by the formula number of '' A A '' where 'A' indicates the warp or weft floats.A '

Denting plays an important part in achieving a correct matt weave. Ends that work alike
should be separated by the reed as the ends tend to roll or twist round each other when
weaving. The following figures show close-up view of some regular matt weave with drafting
and Iifting plan.

U z

2Close-up view of 22

j. .I
x  x11--

matt fabric with weave, drafting and Iiûing plan

VV. , 5 i
f 1 4 matt fabric with weave

, drafting and Iiftink planClose-up view 0 j
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Irregular Matt weave:
W arp and weft floats are different in one repeat of irregular matt weave. So the irregular
matt weave is produced by the combination of irregular warp and weft rib weave. The

.. A ,, jere zA'irregular matt weave is represented by the formula number of (A + B) 
, wB

indicates the warp floats and 'B' indicates the weft floats. The following figures show close-
up view and interlacing diagram of some irregular matt weaves with drafting and Iifting plan.

uy j
3l

nterlacing diagram of (3 1 1) matt fabric with weave, drafting and Iifting plan1

*
. ) '

V, 
s .

3 (3 + 2)
2

IW
eave, drafting and lifting plan of (4 + 2) with close-up view2

Stitch Matt weave:
Matt or basket structures are Iiable to slippage, especially in coarser weaves or when woven
with worsted yarns. To produce a firm c10th with Iower setting, the centre ends in each
square can be stitched. In case of warp float area the central warp yarn goes down and of
weft float area the central warp yarn comes up. The following figures show the weave plan
of some stitch matt fabric with drafting and Iifting plan.
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Fancy Matt weave:

Fancy matt is one kind of stitch matt. In case of stitch matt, the stitch or stitching thread is
does not affect the prominence of actual regular matt effect. The stitching thread is hidden
by the neighbouring threads, so it does not visible on the fabric surface. But in the fancy
matt the stitching threads are not hidden, they are visible. The stitching system affects the
design of tbe regular matt weave. They produce decorative appearance on the fabric
sudace. It can be com pared with ''katha'' and ''nokshi-katha''.
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Ornamentation of plain c10th:

A plain weave is ornamented without deviating from the true principles of plain weave as follows:

@

The threads in b0th warp and weft vary in colour, raw material, types of construction
and in thickness.
Threads of different colours are combined in check form.
By using fancy slub yarns.
By combining different orders of denting.
By using two warp beams, which are differently tensioned, is produced seer-sucker
stripe.

Seer-sucker stripe

t
S

$

1
1
$

% $ Z 1 $ S

Crepon effect

By using different twisted yarns (such as hard twisted weft yarn is produced crepon
effect).
By using different Textile materials, such as wool and cotton is produced union fabric.
By using a specially shaped reed, which rises and falls the threads are caused to form zig-
zag Iines in the c10th.
By using extremely fine or coarse yarn.
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End uses:

It is used for structures, which range from very heavy and coarse canvas and blankets made of thick
yarns to the Iightest and finest cambries and muslins made in extremely fine yarns.

Advantages and disadvantages of plain weave fabric

Advantages:

@

Wears well
Offers appropriate background for printing, special finishes, and applied surface designs.

Is snag-resistant
Has good dimensional stability if of high fabric count, i.e. high thread density.
Is reversible if not printed or finished with special esects.@

Disadvantages:

. Ravels

@

Appears uninteresting
Shows wrinkling
Has Iower tear Strength than some other weaves
Shows soil readily.
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TW ILL W EAVE

The second basic weave pattern used in manufacturing fabrics is the twill weave. This weave is
characterized by diagonal Iines or ribs (twill Iines) on the face, and often on the back, of the
fabric. The face diagonal can vary from reclining twill, with a Iow l4-degree angle

, to steep twill,
with a 7s-degree angle. A twill angle of 45-derees is considered to be a medium diagonal or a
regular twill; it is the most common.

The angle of the twill Iine is determined by the closeness of the warp ends, the number of yarns
per inch, the diameters of the yarns used, and the actual progression forming the repeat. These
twill Iines are produced by letting aII warp ends interlace in the same way but displacing the
interlacing points of each end by one pick relative to that of the previous end. W hile the plain
weave can only be woven in one form, there exist several options with regard to twills.

Twill Iines are formed on both sides of c10th. The direction of diagonal Iines on the face side of
c10th is opposite to that on the wrong side coinciding respectively with the weft and warp floats
on the other side. Thus, if warp floats predominate on one side of the c10th, weft floats will
predominate in the same proportion on the other side.

Twills differ from plain weaves in the increased number of picks and ends needed to complete a
repeat pattern. W hereas a plain weave requires two ends and two picks for a repeat, the
simplest twill requires three picks and three ends. At Ieast three heald-shafts are needed to
make a twill weave. Normally straight drafting system is used to produce regulai' twill fabric

.

The smallest possible repeat for a twill weave is 3- ends x 3 picks, and there is no theoretical
upper Iimit to the size of the repeat.

N
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The designation of the design of a twill fabric describes the placement of the warp yarns over

2and under the weft yarns. In a fabric described as a twiql, four warp and four weft yarns are
2

used to form the design repeat.

Classification of Twill weave:

Twill weaves can be classified from four points of view:

a) According to the way of construdion
3W arp-way twill weave: warp-way twill, etc.
1

2
W eft-way twill wèave: weft-way twill, etc.

3

b) According to the direction of twill Iines on the face of the fabric
2

S - Twill or Left-hand twill weave: S, etc.1
3

Z - Twill or Right-hand twill weave: Z, etc.2

c) According to the face yarn (warp or weft)
4

W arp face twill weave: z S, etc.
1

W eft face twill weave: Z, etc.3
3 .

Double face twill weave: Z, etc.3

d) According to the nature of the produced twill Iine
1 3

Simple twill weave: S, :
. 
Z, etc.

2
4 3

Expanded twill weave: S, z Z, etc.3
2 3 3 2 1

Multiple twill weave; S, l z a Z, etc.3 1

*1 * - - * ' '--'
- '- - In warp way twill weave warp float run in the warp direction.

!

j

i

I 2i
# t3 ?

warp way twill j
2 l;

W arp way twill

!
1.

' )

'

?
l

. l
j
1

#-- E
3

t ' weft way twill1à 2

W eft way twill



148
Formula number of every yarn is same i.e. aII warp ends interlace in the same way but
displacing the interlacing points of each end by one pick redative to that of the previous
end. In this case any sign or colour in the square of graph or design paper represent
warp up and empty square represent weft up.

e-- +- . . geN T

In weft way twill weave weft float run in the weft direction
. Formula number of every

yarn is same i.e. all weft ya.rn interlace in the same way but displacing the interlacing
points of each pick by one end relative to that of the previous pick

. ln this case any sign
or colour in the square of graph or design paper represent weft up and empty square
represent warp up. This is exceptional than other normal system

.

#. ** . . ..e . . + œ .N *.. .. .- *. - Y . . . + #.* O .K. -

The Iines created by this pattern are called iwill Iines or diagonal Iines or wales
. W hen

the c10th is held in the position in which it was woven
, the diagonal Iines will be seen to

run eitber from the lower left corner to the upper right corner or from the lower right to
the upper Ieft corner.

$ . yp Aj .  jj - eu X . . 1: g% gji

W hen the twill runs from the lower right to the upper Ieft corner
, the twill is known as a

Ieft-hand twill. It is produced by downward displacement of the interlacing points
, if the

starting point is bottom Ieft corner or upward displacement of the interlacing points
, if

the starting point is bottom right corner
. For example it is expressed by the formula

1/ 3 ,, 
f twjjj jjne. rhe following figuresnumber S , where S - indicate the direction o

2

show the weave plan of different left hand twill fabric
. The alignment of twill Iine is

parallel to the middle portion of 'S', so it is called S - twill.

 ;Ir---1Ik::qIIl Cl,r 111- 71i11iIIi:
 'When the diagonat line runs from the lower left corner to the upper right corner, the twill is
 known as a right-hand twill. About 85% of aIl twill-woven fabrics are right-hand
 twills

. lt is produced by upward displacement of tbe interlacing points. For example it is 
.'

j
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.. ;! ,,expressed by the formula number Z , where, Z- indicate the direction of twill line.

2
The following figures show the weave plan, with drafting and Iifting plan of different
right-hand twill fabric. The alignment of twill Iine is parallel to the middle portion of 'Z',

so it is called Z - twill.

, 

' 

,

'

#

z- z K 1
#y,

c) Ae- iY o thefu -  lwarporwe l:

4 2 2
The description of twill weaves is notated as , z , a , and so on. The top digit ol

the fraction Iine refers to the number of weft y&rns crossed over by the warp and thE
bottom digit to the number of weft yarns the warp passes under before returning tc
cross the filling again. W hen the crossing is over and under the same number of yarns
the fabric is called a double-face or even or even-sided twill. W hen warps pass over ë
Iarger or smaller number of weft yarns than they pass under, the fabric is called ar
uneven twill. Uneven twill fabrics have a right and a wrong side and therefore are no'
considered reversible. The traditional denim fabric used in blue jeans is an uneven
warp-faced twill; the warp yarns are dyed blue and the weft yarns are undyed, so th(
fabric appears blue on the face and white on the back. There are two types of unever
twill, such as warp-face twill and weft-face twill.

:

W arp-faced twills have a predominance of warp yarns on the face of the fabric, witl
2 3 3 4

patterns of , j
. 

, ; , -z , and so onThe top digit of the fraction Iine is higher thar
, 1
k

the bottom one, so it is called warp-face twill. Since warp yarns are made with highe
twist, these fabrics are stronger and more resistant to abrasion and pilling. Tht
following figures show the weave plan and interlacing diagram of warp-face twill.
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w eh-face Twill:

W eft-faced twills have a predominance of weft yarns on the surface of the fabric
, with2 3 1 2

patterns of , a , z , u, and so on. The top digit of the fraction Iine is smaller3

than the bottom one, so it is called weft-face twill. W eft yarns are generally weaker than
are warp yarns, so that relatively few weft-faced twills are m ade. The following figures
show the weave plan of weft-face twill.

Q' v . :,''' . 'r .1 * .&'+ . *'. a. . . &> . . .. .x r.
. , : ! ( . .. . ' ï. k ? , . . . .i 

, i 't i i mt . .
. 

' 

! ( ! t . .J l ' 
. 

' ', . . 
' 
. . . ..3 , ' i . .. ..... .. . . . 

' 
. 
' ' 

. .. ..

: . . ) ) l 7 . . , , . ,
. j y . y . '. . 'j y . ' 

.j

' 

. . . 

. ,: 2 . f. . - - ' . . 

'
, .q jj . ., . . .' : . ; . - è 

,1 .i - -. ' . - - - .
, 

$ k ( j w , . . . .. y .( ' ' S 1' ' ' ''* ' 'j . j ... . . y y . s . y ys s. . . ... . . . . .
. . . y . . . .2 s sys .go. . . 

. 
. .

- 
' 
. ë l . . ' .. . ' ' ' ' ' '! 

. . 

' ( ( x . .. . .. . . .. .) 1. 

i ' ' ' ' ' , ' 

. # ' > ' 4''-i' ' ' .

 7 # . ''*

' 

. ir q ..z '. . . . . .

q 3 . '' - ' ' '
k 3 s ' '

' 4 . . #. . ' . .. . . .
. '

k
: n--.ble face Twill or Even-sid-M - iII:

 Even-sided twills expose an equal amount of warp and weft yarn on each side of a
' fabric. They are also known as reversible twills because they Iook alike on both sides

,

although the direction of the twill Iine differs. Better quality weft yarns are used in these
fabrics as com pared w ith warp-faced tw ills because both sets of yarn are exposed to

They are m ost often 2 twills and have the best balance of aIl the twill weaves.wear. ;
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3 4 ., 4 , etc. are also the double-face twill. In this case the top and bottom both dig
3 )'

of the fraction Iine are same, so it is called double-face twill. The following figures sho
the weave plan of some double-face twill.
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There are two types of simple twill, such as simple warp twill and simple weft twillf
Each warn end is raised over or Iowerid under onlv one oick in the repeat, with pattern

1 - 1 1 2 3 4 1 ' 1 ' l
Of , a , 4, 1 , 1 , y , and so on. z , a , 4 , etc. are the simple wef

2
2 3 4twill and , 1, y, etc. are the simple warp twill. The following figures show th.
1

tweave pfan with draftlng and Iifting plan of some simple warp and simple weft twi

fabrics.
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Expanded Twill:

Each warp end is raised over or Iowered under more than one adjacent pick in the
repeat. lf the warp and weft twill Iines are of equal width, the fabric is double-faced. It is

a a 4 2
represented by the formula number of , z , 4 , 4 , and so on. The following3

figures show the weave plan of some expanded twill weaves.

j '

1
1

t

'

#

3
- Z

2

#

2
- S

4

#

4
- Z

4

lk! tlltillltq 1r!âlilI: u.x
Yx

U twill Iines or two weft twill Iines of differentIn each repeat, there are at Ieas tFo warp
width. If the prominency of warp yàrn is more than it is called warp-face m ultiple twill
and the prominency of weft yarn is more than it is called weff-face multiple twill. If the
prominency of both warp and w- eft yarns are same than it is called double-face multiple

4 1 .' 3 1 2 1 3 1twillalt is represented by the form ula number of , , and
1 1 1 1 2 1 1 5
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ù on. The following figures show the weave plan with close-up view of some multiples
twill wkaves. .
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Derivatives of Twill weave:

W eaves are developed on the basis of principle of twill weave or from a regular twill, these are
called derivatives of twill weave. The common twill derivatives are listed below:

Zig-zag or waved or pointed Twill weave
Herringbone Twill weave
Diamond design
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4. Diaper design
5. Broken Twill weave
6. Re-arranged Twill weave or Transposed Twill weave
7. Stepped Twill weave
8. Elongated Twill weave
9. Combined Twill weave or com bination of twill weave
10. Shaded Twill weave or shaded design
11. Curved Twill weave

1. Zig-zag or Pointed or W aved Twill weave:

In zig-zag twills the diagonal Iine proceeds either to the Ieft or right. W here two Iines
meet they create a point, forming a continuous zig-zag effect in the fabric. If one takes a
twill weave and reverses the drafting order in the heald shafts regularly after a certain
number of ends, the twill Iines will run across the width of the fabric in a zig-zag
configuration. The reversing of the draft can occur after a repeat or after any number of

warp ends. Each reversal produces a point.

Selecting the right twill weave when constructing zig-zag or waved effects is of great
importance. Short warp or weft floats should be used so as to avoid Iong floats when
the weave is reversed. So zig-zag weave is produced by the combination of S-twill and Z-
twill weave. According to the change of twill direction there are two types of zig-zag

weave, such as:
Horizontal zig-zag, and
Vertical zig-zag weave.

Horizontal Ng-zag weaw :
lf the direction of twill Iine is change depends on the warp yarn than horizontal zig-zag
twill weave is produced. The repeat size of horizontal zig-zag is calculated from the
regular or base twill weave. ln one system, the number of warp yarn in zig-zag weave is
double of the num ber of warp yarn of base twilf and the number of weft yarn is same as
base twill weave. For example, if the repeat size of basic regular twill is 4 x 4, than the
repeat size of horizontal zig-zag is 8 x 4. In other system, the number of warp yarn in zig-
zag weave is two Iess from double of the number of warp yarn of base twill and the
number of weft yarn is same as base twill weave. For example, if the repeat size of basic
regular twill is 4 x 4, than the repeat size of horizontal zig-zag is 6 x 4. In general, the
direction of twill Iine is changed after the completion of repeat of regular twill weave
and the point is created at the changing time. Normally warp-way twill is used as regular
basic twill. Returning a straight draft in the opposite direction will create a pointed draft
and does result in a horizontal waved effect if programmed with a peg plan of the twill
weave. So pointed or V - draft is used to produce horizontal zig-zag weave. It is possible
to produce this weave from any type of regular basic twill weave. The following figures
show the weave plan with drafting and Iifting plan of some horizontal zig-zag weaves.
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The following figures show the close-up view of some horizontal zig-zag fàbric.
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Vedical zig-zag weave:

If the direction of twill line is change depends on the weft yarn than vertical zig-zag twill
weave is produced. The repeat size of vertical zig-zag is calculated from the regular or
base twill weave. ln one system , the number of weft yarn in zig-zag weave is double of
the num ber of weft yarn of base twill and the num ber of warp yarn is same as base twill
weave. For example, if the repeat size of basic regular twill is 5 x 5

, than the repeat size
of vertical zig-zag is 5 x 10. In other system, the number of weft yarn in zig-zag weave is
two less from double of the number of weft yarn of base twill and the number of warp
yarn is same as base twill weave. For exam ple

, if the repeat size of basic regular twill is 5
x 5, than the repeat size of horizontal zig-zag is 5 x 8

. In general, the direction of twill
line is changed after the com pletion of repeat of regular twill weave and the point is
created at the changing time. Both weft-way and warp-way twills are used as regular
basic twill. Straight draft is used to produce vertical zig-zag weave. It is possible to
produce this weave from any type of regular basic twill weave

. The following figures
show the weave plan with drafting and lifting plan of some vertical zig-zag weaves.
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Zig-zag twill is used for figured or ornamented design,
curtain, various house hold items.

upholstery, wall-covering, screen,
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These weaves are generated by introducing a step into the design after a certain
num ber of ends or picks. At the step, every thread changes from up to down or vice
versa. lf the original w eave is not double-faced, this means that, at every step, a warp
twill changes into a weft tw ill or vice versa. It is also produced by the com bination of S -
twill and Z - tw ill like zig-zag weave but it is not create a point. It is also divided into two
groups depending on the change of the direction of twill Iine

, such as:

Horizontal herringbone twill weave, and
Vertical herringbone twill weave.

g: * .- . -'* .- 1 ** - .I T- 'M =

lf the direction of twill line is change according to the herringbone princi4le depends on the
warp yarn than horizontal herringbone twill weave is produced. The repeat size of horizontal
herringbone is calculated from the regular or base twill weave Iike as horizontal zig-zag weave.
In this case the number of warp yarn in herringbone weave is double of the number of warp
yarn of base twill and the number of weft yarn is same as base twill weave

. For example, if the
repeat size of basic regular twill is 4 x 4, than the repeat size of horizontal herringbone is 8 x 4

.

In general, the direction of twill Iine is changed afler the completion of repeat of regular tw ill
weave. Norm ally warp-way twill is used as regular basic twill. Broken draft is used to produce
horizontal herringbone w eave, if double-face tw ill weave is used as base twill. W hen uneven
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draft istwill such as warp-face or weft-face twill is used as base twill then straight

used to produce horizontal herringbone weave.
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It is possible to produce this weave from any type of regular basic twill weave. The
vertical stripe effect is produced on the sudace of this fabric. The just previous figures
show the weave plan with drafting and Iifting plan of some horizontal herringbone
w eaves.

Vertical HerringO ne TM II w eave:

If the direction of twill Iine is change according to the herringbone principle depends on
the weft yarn than vertical herringbone twill weave is produced. The repeat size of
vertical herringbone is calculated from the regular or base twill weave like as vertical
zig-zag weave. ln this case the num ber of weft yarn in herringbone weave is double of
the number of weft yarn of base twill and the number of warp yarn is same as base twill
weave. For exam ple, if the repeat size of basic regular twill is 4 x 4, than the repeat size
of vertical herringbone is 4 x 8. In general, the direction of twill Iine is changed after the
com pletion of repeat of regular twill weave. Normally weft-way twill is used as regular
basic twill. Straight draft is used to produce vertical herringbone weave from aIl type of
base twill. lt is possible to produce this weave from any type of regular basic twill
weave. The horizontal stripe effect is produced on the surface of this fabric. The
following figures show the weave plan with drafting and lifting plan of some vertical
herringbone weaves.
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3. Diamond design:

This is a derivative of twill weave. Diamond design is developed on the basis of pointed

principle. It is build-up by the combination of vertical and horizontal zig-zag wqave. The repeat
size of diamond design is also calculated from the regular or base twill weave. In
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this case the number of both warp and weft yarns in diamond weave are double of the number

of warp and weft yarn of base twill respectively. For example, if the repeat size of basic regular
twill is 4 x 4, than the repeat size of diamond design is 8 x 8. Diamond is a reversible design. So

it may be divided into two equal parts in both vertical and horizontal axis. Pointed or V -
drafting system is used to produce diamond design. 11
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The construction principle of diamond as follows: there is several system to build up
diamond design. At first select the repeat size according to the basic twill. Then repeat
size is divided into four quadrants. Now the basic twill is put in every quadrant by the
change of direction of twill Iine in this way that the opposite twill Iine of every twill
should be parallel and they produce an angle at the changing point. Both sides of some
diamond design are equal but some diamond designs are not equal although they are
developed on the sam e basic tFill. It depends on the construction principle, w hich is
shown in the following figures.

' . ' ; ,; I ..

: , ! I I I I t. j4 . - .. , -
. ; , . ' I I

I j ' I

; i
. ::' il i I

i l E5

'

1 . . '

' 

$

'

. I . I . .! . 'i . j
i h l I I ,1 (
. : . r

' 

.yI .1 ' . , r

' 

!

' 

(. .j- 
j

# : I l f! I ! I I 1 i
E

' 

2 ' ' I I ! ' ' ii.

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''d

!

' 

I : ! : I '

' 

: . (.E

. . .- - ..- -  I I ..i.. i -,. w- =  .j .
j I : ! : ! ! @

' 

1 I .. - . -  =  . = - . .2

k ' 7 j 1 . ! ! .
? :A i ! ; '''- . . I i
4 7- : I r
5 I --! ? I I i-.-.. i

' i I I I '
4 . I ,

. j g ' ; g . jl.- .. ' - .
; 2 ! : . . I ,- . -. . -+- j . - .- .

. - 1 . . l l ' -- .t- - .
-- - -I- . - -- - -

# #3 3
Z 12X12 Diamond design based on Z twill weave

3 3 '

* , .. c.- , . . :

. . v-x !; I ' ; ;
' I 1 iu. .+. ! , ; I , )' 

- .. )
' ..;.-... - '.I 1 ..;. I j

' 4- .l . t 8
--- #I I , ! g

). . . q E l. .. j
! . . ( j

1. 2 l I :
r- l 1

. . !
j 'F ':

..- . --  ' ' '' ! . : . ' 1
- ' ..- -.-a-.4. -.-. v v... . .4--4 kl I ' ' ' ' l '

i r z-  RV
..= . . .=-  -  - - - - v. j

. I ' L' .. j.2 4 4 ' . . , i
I I 1 . . . I , I

I 
-7- g = ' . ) jI . . . . I

g . . 1
.. ..-, - . I - 1
. 4 ' ! . ' '-. .a .--. . .-..t.- . ..@:-

, ! 5 . . i ! ! ' ' j
--v- . 4.. .. . jj . I ' ' ' I ! y

'

' .. .
! i I 4 , I 'f . - p-- - . : . '. . m.. $ j. 3 ! 1 l ' .....k .-- g

I ' 2 : . I ) p
. 1 . ë 1 . t

l -r- 6 , l.. . .x -.- .-.- .. I ' . . . p# g #
' :.) )' '- '- - Z 12X12 Dlamond design based on Z tWill weave i

3 '3



165
4. Diaper design:

This derivative of twill weave is developed on the basis of herringbone principle. It is
build-up'by the combination of vertical and horizontal herringbone weave. The repeat
size of diaper design is also calculated from the regular or base twill weave like as
diamond design. In this case the number of both warp and weft yarns in diaper weave
are double of the number of warp and weft yarn of base twill respectively. For example,
if the repeat size of basic regular twill is 4 x 4, than the repeat size of diaper design is 8 x
8. Diaper is not a reversible design like diamond. It may be divided into two parts in
diagonal axis. Broken draft is used to produce diaper design; if double-face twill weave is
used as base twill. W hen uneven twill such as warp-face or weft-face twill is used as
base twill then straight draft is used to produce this design.
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The construction principle of diaper design as follows: there is several systems to build
up diaper design. At first select the repeat size according to the basic twill. Then repeat
size is divided into' four quadrants. Now the basic twill is put in every quadrant by
changing direction of twill Iine on the basis of herringbone principle in this way that they
do not produce point Iike as diam ond. For every change of twill direction a warp twill
changes into a weft twill or vice versa Iike as herringbone principle.

11 # 12:12 
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Close-up view of diaper design based on twill with weave, drafting and Iifting plan3
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her house hold fabrics can be made by this weave.
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5. Broken or reversed Twill weave:

A broken twill is formed by a break in the continuation of the twill iine at predetermined
intervals. There is several systems to produce broken twill. Usually the break will be at
the centre of the repeat, with only one reversal, but more complicated breaks can be
made. One divides the original weave into two halves and copies the first half
unchanged, starting from the first warp end. The second half is copied in reverse order,
starting from the Iast end. Broken twills are also produced by dividing three or more
parts. Normally straight draft is used to produce this weave. The pattern can be broken
either in the warp or in the weft direction and no twill Iine will be generated. The
following figures show the close-up view with weave, drafting and lifting plan of
different types of broken twill weaves.
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6. Re-arranged Twill weave or Transposed Twill weave:

Rearranging a weave means taking single thread or group of threads of the base weave
and arranging them in a different order. lf the rearrangement does not exceed thi
repeat of the base weave, the same straight draft can be used. The pattern can be
rearranged either in the warp or in the weft direction. By this rearrangement the
different types of novelty and attractive designs can be developed in the fabric. The
appearance of some rearranged twill is same as broken twill. This twill weave is created

by the following different methods.
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Rearrangement of individual threads:

One can rearrange weaves by changing the sequence of the warp ends
. The following

2figure represent 5 - end expanded weft twill 
, rearranged as a steep or elongated. 3

iII b changing the warp sequence to every 2nd end
.
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# 1 2 3 4 5 # 1 3 5 2 4
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Z 2
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. g jj yased on ZRearranged twi
3

. 

4The following figure represents a 8 - end double-faced twill , rearranged Iike satin
4

with step 3. This weave is also called a ''mock satin'' but
, unlike the real satin, is double-

faced.
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2 2The following figure represents a 8 - end multiple twill where the warp ends are3 1

rearranged in the sequence 1,5; 2,6; 3,7,. 4,8; 5,1; 6,2; 7,3; 8,4.

* *

* >
* 1

* *
* ** 
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NN * 'N
%%N u  

x . . a# 1 2 3 4 5 6 7 8 # 1 5 2 6 3 7 4 8 5 1 6 2 7 3 8 4
2 2 v 16X8

& d twill based on 2 2 z3. 1 Rearrange
3 1

Rearrangem ent of groups of threads:

W ith this type of rearrangement
, one divides the original weave into groups of two or

more ends and changes their sequence
, e.g. by reversing it or arranging them in satin

2 2fashion. The following figure represents 8 - end m ultiple twill 
, divided into1 3

groups of two ends which are placed in reverse sequence
. The sequence within the

group remains unchanged.
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171The following figure represents the rearranged weave of the just previous figure is
divided into groups of two picks each and these are also arranged in reverse order.

. J ' . . .

* * .l , 14 :
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3 I 2

l a2
j . 

' .

1 1 4

d c b a ' 8X8
2 2Rearranged twill based on Z1 3

Corkscrew W eave:
Corkscrew weaves are a variety of rearranged twill. These are characterized by a some
what subdued twifl formation with either warp or weft face. These weaves, also called
diagonal ribs. The peculiar feature of corkscrew weaves is the com bination of two or
more distinct twil. Iines, w hich may be of different colours. Corkscrew fabrics, which are
usually made of fine worsted, should be set close in the warp, otherwise the twidl will

Iook thin and ragged.
They are used either alone or in combination with other weaves for variety of purpose.
They are used for garment for which they are capabîe of producing firm and compact
textures of greater strength, warmth and durability. They are of two kinds, such as -

Odd number corkscrew weave, and
Even number corkscrew weave.

Odd num ber torkscrew weave:
Odd num ber corkscrew weave is created by rearranging any type of regular twill weave
in a sateen order. Both warp and weft face types are available. W arp-face - warp floats
are one thread Ionger that weft floats. Same in the case of weft face. They are
developed from odd number of ends and picks. The following figures show the odd
number corkscrew weave from respective regular twill weave with drafting and Iifting

plan. Straight drafting system is normally used to produce this weave.
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Even num ber Corkscrew weave:

Even num ber corkscrew is produced from two different regular base twill of the same
repeat size. In this case the num ber of warp yarn in the repeat size of the resultant
corkscrew weave will be the sum of the num ber of warp yarn of the base twill weave
and the number of weft yarn is equal to the base twill

. For exam ple, if the repeat size of
the base twill is 6 x 6 then the repeat size of the resultant even number corkscrew
weave is 12 x 6. Straight drafting system is normally used to produce this corkscrew
weave. The following figure show the even num ber corkscrew weave from respective
regular twill weave with drafting and Iifting plan.
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7. Stepped Twill weave:

These weaves are generated by introducing a step into the design after a certain
number of ends or picks. At the step, every thread changes from up to down or vice
versa. If the original weave is not double-faced, this means that, at every step, a warp
twill changes into a weft twill or vice versa. There are three types of step twill weave,
such as -

W arp-way step twill
W eft-way step twill, and
Both warp and weft-way step twill weave.

W arp-way step twill weave:

There are two types of warp-way step twill. One is created in the same twill direction
and another one is created by reversal of the twill direction.

Same twill direction:

In the same twill direction step may be occur after the repeat or any desired number of
2

thread. The following figure represents 4 - end double-faced twill with step after
2

every four ends and same twill direction.
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2

4 1The following figure represents 8 - end multiple twill with a step after every four1 2

and two ends alternately and same twill direction.
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ff lzxg4 
1 Z 

I direction based on 4 1 z twill weave1 2 Step after every four ends with same twil
1 2

Reversal of the twill direction:

Same as horizontal herringbone twill weave. It already discuss in the previous section.

W eft-way step twill weave:

There are also two types of weft-way step twill like as warp-way step twill weave
. One is

created in the same twill direction and another one is created by reversal of the twill
direction.

Sam e twill direction:

ln the same twill direction step may be occur after the repeat or any desired num ber of
thread like as warp-w ay step tw ill w eaveThe follow ing figure represents 4 -end
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2double-faced twill with step after every four picks and same twill direction. Straight
2

drafting system is normally used to produce this weave.

Reversal of the twill diredion:

Same as vertical herringbone twill weave. It already discuss in the previous section.

Both warp and weft-way s'e/ twill weave:
Same as diaper design. These are also discussed in the previous section.

:

r  P

# #
2 4X16

Z2 
2Step aherevery four picks with same twill direction based on Z twill weave2

8. Elongated or Reep Twill weave:

A peculiar form of twill, known as an elongated or steep twill, is obtained when the
warp float of each thread rises two or more picks instead of one pick above the float of
the preceding thread. A steep twill can be made by drafting in succession the alternate
threads of a regular twill.

This is a term applied to a regular twill which has been altered to achieve a steeper or
0 b 450 These areflatter angle

. The angle of elongated twill is either below 45 or a ove .

based on a square sett (same number of ends and picks per one inch and an identical
yarn count). Any deviation from this will automatically influence the angle. The angle of



the twill Iine is determ ined by the step num ber
interlacing point to the next).

There are two types of elongated twill, such as warp way elongated twill i.e. warp-way
elongation and weft way elongated twill i.e. weft-way elongation. There are two
methods by which elongated twills are developed.

176

(the rate of advance from one

M ethod - 1: By using step num ber:

The angle of the elongated twill is determined and this also decides the step number
.

Assuming the step number required is two, then starting with the first end and using
only odd num bered ends will automatically achieve a step of two.

M ethod - 2: By selecting a base line:

Only a base Iine is selected with a step number divisable through the repeat of this Iine
.

Repeat of base line: 12 + 2 = 6 ends repeat, 9 + 3 = 3 ends repeat, 15 + 3 = 5 ends repeat,
15 + 5 = 3 ends repeat, etc. This is a more efficient m ethod

, eliminating drawing out the
base weave in full.

W arp way elongation:

W arp way elongated twill is developed from the warp-way regular twill weave. If the
repeat size of regular twill is even number, then the number of warp yarn in the repeat
size of the elongated twill is half of the regular twill and the number of weft yarn is same

J' ii e of regularas regular twill weave, when the step number is two. When the repe t s
twill is odd number then the repeat size of elongated twill is same as regular twill

.

Straight drafting system is used to produce this weave. The following figures show the
weave plan with drafting and Iifting plan of som e warp way elongated twill fabric

.
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W eft way elongation:

W eft way elongated twill is developed from the weft-way regular twill weave. If the
repeat size of regular twill is even num ber, then the num ber of weft yarn in the repeat
size of the elongated twill is half of the regular twill and the number of warp yarn is
same as regular twill weave, when the step number is two. W hen the repeat size of
regular twill is odd number then the repeat size of elongated twill is same as regular
twill. Straight drafting system is used to produce this weave. The following figures show
the weave plan with drafting and Iifting plan of some weft way elongated twill fabric.
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The object of combined twill is to produce useful and new weaves of greater variety and
interest. Combined twills are those produced by arranging the tbreads of two
continuous regular twill weaves alternately with each other. The repeat size of two
regular twill weaves may be equal or different. This combination may occur in warp
direction or weft direction. According to this combination, there are two types of
combined twill, such as warp-way com bined twill and weft-way combined twill.

For the construction of combined twill, the repeat sizes of two regular base twills play
an important role. The repeat size of the combined twill depends on the repeat size of
the regular base twill. If the repeat sizes of two base twills are same, then the number of
warp yarn in the repeat size of the warp-way combihed twfll is twice of regular base twill
and the number of weft yarn is same as regular twill. Similarly for the weft-way
combined twill, the number of weft yarn in the repeat size is twice of regular base twill
and the nùmber of warp yarn is same as regular twill. But if the repeat sizes of tbe base
twills are not same, then it is important to calculate their (repeat sizes of the base twills)
Iowest tommon multiple (LCM). In this case the selection of repeat size depends on this
LCM value. For warp-way com bined twill, the number of warp yarn in the repeat size is
twice of LCM value and the number of weft yarn is same as LCM value. Similarly for
weft-way com bined twill, the number of weft yarn in the repeat size is twice of LCM
value and the number of warp yarn is same as LCM value.

* ** -*@ . ..

W hen the repeat sizes of the base twills are same then the construction principlç as

follows:
2 4

At first select base twills, such as Z and Z .a 1

Mark the repeat of twice the number of ends of the base twills and same as
the number of picks of the base twills. In this case the calculated repeat size
will be 10 x 5.

2 .
Transfer alI ends of the base twill Z to the odd numbered ends and

3
4

transfer aII ends of base twill Z to the even numbered ends.
1

The following figure show the weave plan of the above mentioned warp-way combined
twill with drafting and lifting plan. Divided drafting system is normally used to produce
warp-way combined twill fabric.
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W hen the repeat sizes of the base twills are different then the construction principle as
follows:

2 3At first select base twills
, such as z Z and a Z .

Calculate the LCM value of the repeat sizes (4 x 4 and 6 x 6) of base twills. In
this case the LCM value of the mentioned base twills is 12 (LCM of 4 and 6)

.

M ark the repeat of twice the number of ends of the LCM value and same as
the number of picks of the LCM value. In this case the calculated repeat size
will be 24 x 12.

2Transfer aII ends of the base twill Z to the odd numbered ends and2
3transfer aIl ends of base twill Z to the even numbered ends.3

The following figure show the weave plan of the above mentioned warp-way combined
twill with drafting and lifting plan. Divided drafting system is also used to produce this
W eave.
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W eft-Fay com bination:
W eft-way com bined twill normally developed from the weft-way twill. W hen tbe repeat
sizes of the base twills are same then the construction principle as follows:

. a 2
- At first select base twills, such as Z and Z weft-way twill.a 3

M ark the repeat of twice the num ber of picks of the base twills and same as
the number of ends of the base twills. In this case the calculated repeat size

will be 5 x 10.
3 d icks andTfansfer aII picks of the base twill Z to the odd numbere p
2

2transfer aII picks of base twill Z to the even numbered picks.
3

Thçxfollpwing figure show the weave plan of the above mentioned weft-way combined
ith drafting anà Iifting plan. Straigbt drafting system is normally used to producetwill w

weft-way combined twill fabric.
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W hen the repeat sizes of the base twills are different then the construction principle as
follows:

3 . 2 1At first select base twills
, such as Z and Z weft-way twill

.l 2 1

Calculate the LCM value of the repeat sizes (4 x 4 and 6 x 6) of base twills. ln
this case the LCM value of the mentioned base twills is 12 (LCM of 4 and 6).
M ark the repeat of twice the number of picks of the LCM value and same as
the number of ends pf the LCM value. ln this case the calculated repeat size
will be 12 x 24.

3Transfer aII picks of the base twill Z to the odd numbered picks and1 
x.

2 ltransfer aII picks of base twill Z to the even numbered picks.2 1

The following figure shows the weave plan of the weft-way com bined twill with drafting
and Iifting plan. Straight drafting system is also used to produce this weave

.
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* .- > III- œr* * A
Shade effect can be produce in different way on the sudace of the fabric. This shade
effect çan be introduced in any type of cross-over or stripe or figure design. There are
mainly two types of shading effects, such as single shading and double shading effect.
W hen these shading effects are produce by the use of twill weave, then it is called
shaded twill weave. The base twill may be either warp-way or weft-way twill. So there
are two types of shaded twill, such as single shaded twill and double shaded twill weave.
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In this case the shade effect is gradually decreasing from deep to Iight by decreasing the
number of warp or weft floats and vice versa. These effects are produced from the
regular multiple twill. In these m ultiple twills, the warp and weft floats are arranged in a

6 5 4 3 2 1 5 4 3 2 1 4 3 2 1 3 2 1regular order. Such as , , 
:j g a 4 , j z a1 2 3 4 5 6 1 2 3 4 5

etc.

The follow ing figure show s the w eave plan of the single shaded tw ill fabric.
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The following figure shows the weave plan of the double shaded twill fabric.
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'Fos ifàè construction of shaded twill, there is no special system; it is same as regular twill
'àns'tiiuction. only specialty is that, the arrangement of warp and weft floats in thec

'ttkréiù' ia number.
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Advantages and disadvantages of twill weaves:

Twill weaves usually make fabrics closer in texture, heavier, and stronger than do plain weaves.
This is why twills are so suitable for men's clothing fabrics. Also, it is possible to produce more
fancy designs in twills than in plain weaves. In addition to their distinctive appearance and high
strength, twill fabrics tend to show soil Iess readily than plain-weave fabrics. However, twills are

more expensive to produce than plain-weave fabrics because Ioom productivitf is frequently
reduced by the increased complexity of shed formation with additional heald-shafts.'

The major advantages of a twill fabric are that it is durable and wears well, resists spiling, and
disadkantàges are that, bnce soileà, it ij m6rk d' iMlculf tthas good resistance to wrinkling

. lts
clean than plain weave fabrics an8 it usually has a right and wrbng sidè, whith ràa#' màke

' . , 
'' 

. 

' J ' ' ' ' '2

garment design difficuit. Unîess given speciaî irèatments, some uneven twtlf tabrics krodùte
'à fi t ti deilng ' Z ' ' ' ' ' ' ' 6 'garments that are prone to twisting or skewing on the bo y a ér a n .
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O n N W EAW

lntroduction:

Satin is the third basic weave of the woven fabrics. ln basic construction, the satin weave is
similar to the twill weave but generally uses from five to as many as twelve harnesses

,

producing a five to twelve-shaft construction. lt differs in appearance from the twill weave
because the diagonal of the satin weave is not visible; it is purposely interrupted in order to
contribute to the flat, smooth, Iustrous surface desired. There is no visible design on the face of
the fabric because the yarns that are to be thrown to the sudace are greater in number and
finer in count than the yarns tbat form the reverse of the fabric.

Satin weaves produce a smooth, even and glossy fabric surface. This is due to the interlacing
points being covered up by the floats of the neighbouring threads. The smoothness of the fabric
surface can be improved by:

Higb thread density
5m00th yarn with Iow twist
Filament yarn from man-made fibre.

Close-up view of Satin weave Close-up view of Sateen weave

Each end and each pick makes one, and only one intersection and the intersections are
distributed in an orderly manner. Uniformly separated from each other

, and nowhere adjacent.
Satin is more Ioose structure fabric, when compare with plain and twill fabrics. Satin is widely
used for the foundation of jacquard design.
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Classification of satin weave:

0ne distinguishes between warp and weft satins depending on whether the fabric face shows
the warp or the weft. Weft satins are also called satçens. W ith the most common simple warp
satin, each warp end is Iowered only on one pick in the repeat while, with the weft satin, it is
only raised on one pick. The smallest regular satin weave is the 5 - end satin which can be

1 4represented either by (2) or by (3) where the figure in the bracket shows the size of the
4 1

Step.

A , zSo the warp satin is denoted by the formula number (B), where A indicates the number of
1

warp floats and 'B' indicates the step value of satin weave. Similarly the weft satin is denoted

1 : # t , djcatesby the formula number (B)
, 
where A indicates the number of weft floats and B in

A

the step value of satin weave. lt is important to note that when the face side of a fabric
composed by the warp satin weave then the reverse side of this fabric should be composed by

the weft satin weave.

Both warp and weft satins are divided into two groups, such as

Regular warp satin and irregular warp satin
Regular weft satin and irregular weft satin.

There is a step value or move number for regular warp or weft satin weave but there is no step
value for the irregular warp or weft satin weave. In general 4 - end and 6 - end satin weaves
are irregular, because they have no step value. Other 5 - end to 16 - end satins are regular,

because they have step values.

M ove num ber or Step value selection for Satin weave:

W ith the satin weave, the distance between consecutive interlacing points is always the same
and is referred to as the step or step values or move numbers of the satin. The weaves are
developed with the help of this move or count number. To establish this number certain rules
have to be considered. The number must be larger than one and must not be one Iess than the
number of tbreads in the repeat, as this would create a twill. The number must not be a factor.
The move number can be applied by counting warp-ways or weft-ways.

The value of the step indicates by how many picks the interlacing point on the next warp end to

the right moves upward. One obtains the value of the step by dividing the repeat number (i.e.
the number of ends or picks in the weave repeat) into pairs of numbers. Of the two numbers of
a pair, either both or none can be used as a step value. Usable steps must mèet the following

conditions:
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Neither number must be unity.

None of the numbers must be a factor of either the other number or of the
repeat number.

- The two numbers must not have a common factor
.

For example, in case of 8 - end satin
, 1 and (8 - 1) or 7 does not accepted as step value

.Consider any two numbers but the sum of this two numbers should' b
e equal to 8 and 8 is notdi

vided by this selected number i.e. there is no common factors of 8
. So 3 or 5 can be choosing

as a step value.

Usable step values for satin weaves:

Repeat size of the weave
4 - end 4 x 4
5 - end 5 x 5
6 - end 6 x 6
7 - end 7 x 7
8 - end 8 x 8
9 - end 9 x 9
10 - end 10 x 10
11- end 11 x 11
12 - end 12 x 12
13 - end 13 x 13
14 - end 14 x 14
15 - end 15 x 15
16 - end 16 A 16
etc.

Usable step vabues
N o
2,3
No
2, 3, 4, and 5
3 a nd 5
2, 4, 5, and 7
3 and 7
2, 3, 4, 5, 6, 7, 8, and 9
5 and 7
2, 3, 4, 5, 6, 7, 8, 9, 10, and 11
3, 5, 9, and 11
2, 4, 7, 8, 11, and 13
3, 5, 7, 9, 11, and 13

Construction Principle of Satin W eave:

weft sl n (sateen weave):

In thîs construction, tbe weft yarn lies on the surface of the fabric as it passes regularly over andunder the warp yarns. For instancq
, a weft yarn may pasj over four warp yarns and under one

.The floats are consequently made up of the weft yarns
, and tNe Iuster appears in the weft

direction. There are two types of weft satin
, such as regular and irregular sateen weaves

.

Re lar WG  saNn (sateen weave):

Designing,a weft satin construction = An eight-shaû construction i
.e. 8 - end sateen illustratesh

ere the rules that must be followed to select a suitable interval
.

i

1
1



190

Arrange in pairs the num bers that will add up to the desired repeat num ber. For an
eight-end weft satin, the shaft or repeat num ber is 8. The pairs are 1 and 7, 2 and 6,
3 and 5, 4 and 4.

@ Eliminate the pair that contains the um ber 1 and the num ber below the repeat
number, which is 7 (8-1) in this case. A contiguous diagonal would result if these
intervals were used, producing the conventional twill weave.
Next, elim inate the pairs that have a common divisor and those that are divisible
into the shafl or repeat num ber. This step eliminates 2 and 6, 4 and 4. The pair 3 and
5 remains. These num bers are the only intervals that can be used in an 8 - end
construction. lf any of the elim inated num bers were used as an interval, the fabric
would show no interlacing whatever for one or m ore warp yarns; in fact, there
would be no fabric because it would fall apart.

#
8X8

1
-  jm .-y g)7

8 - end sateen move num ber 3

x.- y *x<  
J

f
(.

+

- >  -' '-

m  <
/

.=  <  e

.>r2722

w..'xw -

1-  m -+ 57

8 - end sateen move
num ber 5

* Now that the only possible interlacings have been worked out, the design can be

constructed (in above figure). For convenience, here the interlacing begins in the
Iower Ieft square. The horizontal rows of squares represent weft yarns - that is, the
successive picks on the weaving machine. The vertical columns represent the warp

yarns.
* The interval to be used for this particular design could be 3 or 5; in this case 3 has

been selected. As this is to be an 8 - end construction, the interlacing on the first

pick will be 7 squares (warp yarns).
* To find the warp yarn that will interlace on the second pick, count 3 to the right,

beginning with the square above the interlacing that is already started at the
starting point. Adjacent interlacing on the same Iine will be similarly 7 squares apart.
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@ To find the warp yarn that will interlace on the third
above interlacing point of previous
plotted. Adjacent interlacings will be 7 squares apart

.

This same procedure determines the interlacing points on successi
ve

pick. Count 3

*

additional interlacings always being 7 squares apart
.

* On the ninth pick, the design starts to repeat
, which proves the accuracy of the

construction of an 8 - end weave.

picks,

W here it is not possible to plot subsequent interlacing by continuing to count to the
right, because of the small area of the design

, interlacings on successive picks can be
determined by counting 5 to the Ieft instead of 3 to the right

. If the interval 5 had
been used to count to the right

, 3 would have been used to count to the Ieft.

pick, start with the square
to the right, and interlacing point is

The following figures show the weave plan
, draûing plan, Iifting plan, interlacing diagram and

close-up view of different regular sateen fabrics
.
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j e t-* œ- ,-*1 j v j:

There is no step value or move number to construct the irregular sateen. So the above
mentioned rule is not applicable for the construction of irregular sateen. Only 4 - end and 6 -
end sateens are irregular. The following figures show the weave plan with draûing and Iiûing
plan of these two irregular sateen fabrics. Straight draûing system is used to produce this
W eave.

4 - end irregular sateen
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Warp satin is woven so that the warp may be seen on the surface of the fabric. For example, in
a five-end construction, the warp may pass over four weft yarns and under onepin a 12 - end
construction, the warp may pass over 11 weft yarns and under 1. Since the warp Iies on the
Surface and interlaces only 1 weft yarn at a time, the Iengths of warp between the weft yarn are
called floats. These floats Iie compactly on the surface with very little interruption from the
yarns going at right angles to them. Reflection of Iight on the floats gives satin fabric its primary
characteristic of Iuster, which appears in the direction of the warp.

Designing a satin construction - W hen making a design for a satin construction, the interlacings
on successive Iines must be separated by a proper interval to avoid forming the contiguous
diagonal. When the proper interval for any shaft or repeat construction is selected, the design
will not repeat itself until the number of successive picks that make up the desired shaft have
been interlaced. ln a five - end construction, for example, the deslgn begins to repeat on tke

%
sixth Iine; in an eight - end, on the ninth Iine; in a nine - end, on the tenth Iine.

The following figures show the weave plan, draûing plan, Iifting plan, interlacing diagram and
close-up view of different regular satin fabrics.
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9 - end satin move number 4
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Irregular Warp satin (satin weave):
There is no step value or move number to construct the irregular satin like as sateen. So the
above mentioned rule is not applicable for the construction of irregular satin. Only 4 - end and
6 - end satins are irregular. The following figures show the weave plan with drafting and Iifting
plan of these two irregular satin fabrics. Straight drafting system is used to produce this weave.
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6 - end irregular satin

Advantages and disadvantages of satin weave:

These constructions produce smooth, Iustrous, rich-looking fabrics that give reasonably good
service if they are not subjected to excessive hard wear. Short-float fabrics are more durable
than Iong-float fabrics, for the former have Iess exposed yarn to catch on rough objects; Iong
floats, although they increase the sheen of a fabric, snag and pull if there are any protrusions or
splinters on furniture.

W hen style calls for Iuxurious fabrics for formal wear, satin is often chosen. It is an especially
suitable fabric for coat Iinings because its smooth surface allows coats to be slipped on and off
very easily. In jeneral, it sheds dirt well, but a bright rayon in a Iong-float satin weave will often
have a metallic sheen that may appear greasy after continuous wear.

Satin weave usually requires more shafts in the weaving than do the plain or twill weaves,
thereby increasing the cost of production.

Materials that are made in the satin weave include antique satin (millions of yards per year),
bridal satin, charmeuse, cotton satin, dress satin, satin bengaline, satin crepe, satin faille,
slipper satin, and Venetian satin.

Derivatives of Satin W eave:

Weaves are produced on the satin base is called derivatives of satin weave. Lot of jacquard
designs based on this satin weave. In this case the following simple structures those are based
on satin weave will be discussed.
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1. Crepe W eaves:

The characteristic feature of crepe fabrics is one of texture. Their surface exhibits an all-
over, random, small-scale pattern in low relief. There are two ways of obtaining this kind
of texture:

By using a special 'crepe' or 'oatmeal' weave in conjunction with ordinary,
normal-twist spun or filament yarns, and
High-twist crepe yarns in conjunction with plain or othçr simple weaves such
as twill or satin.

The fabric should have a rough irregular sudace without any prominent features. This is
generally achieved by having approximately equal disposition of warp and weft on the
surface of the c10th, and also by avoiding any floats which exceed three.

The characteristics of crepe-weave fabrics depend Iargely upon the kind of yarn used. If
ordinary yarns are used and the crepe weave is employed to give a crepe appearance,
then the fabric will have Iittle drapability, Iow strength, and Iimited durability. Some
crepe fabrics tend to stretch, and some may shrink when subjected to wetting. On the
other hand, combinations of yarns and weave construction can produce fabrics of
interesting appearance and texture that have good drapability, resilience, stretch, and
serviceability.

There are four basic methods of producing crepe weaves:

a. On a sateen base
b. By reversing
c. By superimposing
d. On a plain weave base

The m ethods of tonstruuion are:

a. Sateen base:

Construct a sateen weave
Construct a twill weave on the same repeat size
Using the sateen base as the starting point of each Iift of the twill, rearrange
the twill weave on the sateen .base. This new weave is called sateen base
crepe weave. '

The following figures show the weave plan with drafting and Iifting plan of different
sateen base crepe fabric. Normally straight drafting system is used to produce this
W eave.
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b. Reveuing:
Make a small motif, as at 'a?;

' ' b turning it over, so that the warp Iif'ts of the 4th end become theReverse a y
th thweft Iifts of the 5 end and those of the 4 end become the warp lifts of the

th tb th th rd nd5 end; similarly the 6 
, 7 , and 8 ends are the converse of the 3 , 2 and

St I d the design is now on 8 ends x 4 picks;1 , respective y, an
Reverse this by turning it over in the weft direction and using the same
technique as described. The final design is thus produced, which is called

crepe weave.
The method of constructing this weave may Iead to a tendency to create grouping of
threads, which is generally undesirable in crepe weaves. The following figures show the
weave plan with drafting and Iifting plan of different crepe fabric. Normally straight

drafting system is used to produce this weave.
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# a # a
8X8 ,
BY Reversing or Transposing
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t. Superlm posing:

Construct two different weaves with same repeat size. As sateen weaves are
m ainly used in this method, there is always a predominance of weft over
warp.
Superim pose one weave on the other to give the final weave.

)èi
!
r

f

The following figures show the weave plan with drafting and lifting plan of different
crepe fabric. Normally straight drafting system is used to produce this weave.
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t !
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Superimposing
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' - --. .-.. -- . -.w .1..1 . . . ... ..1. . .

#' # . # #
8X8 8X8 Superimposing8X8 ' 4X4

d. Plaln base:

Design a sateen on half the num ber of ends and picks required in the final
design - a 6-end sateen will be used for a design to be produced on 12 ends x
12 picks;
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Expand this weave so that the sateen base appears on alternate ends and
picks only, and use this base as the starting point of each Iift of a twill, in this

1 1 3 1case , as shown in the following figure;3 1 1 1

On the rem aining ends insert alternate ends of plain weave, i.e. aII of these
ends will weave the same tabby; care should be taken to Iift the warp on the
picks opposite to those on which the sateen base appears;
Now combine these to give the final design, which is repeated in the
following figure.

This method provides the most successful attempt to cover pattern formation, but it is
always difficult to give an allover effect when the repeat size is small.

6

5

4
6
s ' 3
4
3 2 '
2
l 1
# 1 2 3 4 5 6 # l 2 3 4 5 6

l 1 3 1
z Plain base crepe weave

3 1 1 1

1 I :

' : :
r '

. 
- 

j

1 '

. I

6 I .

5 ' 'I . (

4 ' 1 ' '

3 , . i
.- p- >

2 i '

l : . u ..
2 3 4 5 6

Plain base crepe weave
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2. Corksceew W eaves:

There are two types of corkscrew w eave
, such as odd number corkscrew weave and

even num ber corkscrew weave. 80th are discussed in previous chapter
. ln this case onlj

odd num ber corkscrew weave will be discussed
, because this is a sateen derivatives.

0dd number tork Rrew weavel
The construction principle of odd num ber corkscrew weave i

s sam e as satin base crepe
weave. For the construction of this weave it is im portant to select odd n

um ber repeat
size. Then construct a sateen and a twill weave with the same selected repeat size

.Using the sateen base as the starting point of each lift of the twill, rearrange the twill
weave on the sateen base. This new weave is called odd num ber corkscrew weave

. Thefollow ing figures show the w eave plan w ith drafting and lifting plan of different odd
num ber corkscrew fabric. Norm ally straight drafting system is used to produce this
Feave.
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3. Shaded W eaves:

W ith a weft satin, one can gradually add interlacing points until it turns into a warp
satin. The gradual change-over produces a shaded effect in the fabric, particularly if
warp and weft have different colours. There are two types of shaded design like shaded
twill weave, such as - Single shaded design, and Double shaded design.

Single Shaded design of weaves:

In this case numbers of weft satins are developed side by side at first. Then these sateen
units are divided into the number of groups. W ith each group of sateen one can
gradually add warp floats with the interlacing points until it turns into a warp satin. After
this the resultant weave will be a single shaded design. The following figures show the
different single shaded design.

' K K

( -'--# #

Single shaded design based on 5-end sateen
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, j ; ' k #' j j

.- - -. .. --
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! . j j j I - j j ! :t j : j j g j*  
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Single shaded design basedon 5 - end sateen
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Single shaded design based on 7-end sateen
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Single shaded design based on 7 - end sateen

Double Shaded design or w eaves:

Like as single shaded design at first num bers of w eft satins are developed side by side.
Then these sateen units are divided into the num ber of groups as per requirem ents.
W ith eacb group of sateen one can gradually add warp floats w ith the interlacing points
until it turns into a w arp satin. From this warp satin w ith each group of sateen one can
gradually m inus w arp floats w ith the interlacing points until it turns into the previous
w eft satin or sateen. After this the resultant w eave w ill be a double shaded design. The
follow ing figures show the different double shaded design.
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Double shaded design based on s-end sateen
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W arp shading in an 8 - end satin which is divided into groups of six ends each. At the beginning
of a new group, an interlacing point is added in the warp direction, i.e. on the picks following
the warp Iifts. In order to achieve adequate fabric strength, it is advisable to add plain weaving
ends (after each group). These are additional to the satin ends in the denting of the front reed.
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FANCY DESIGN OR STRUW URE OF FABRICS

The interlacing of the threads in a form which varies from that of the basic weaves already
described, is accomplished with a view to producing a fabric which is decorative in appearance
and may also utilize the characteristic features of the weave for some useful purpose. The
important features and construction principle of some decorative fabrics will be discussed in

this chapter.

Huckaback W eaves:

Main featutes:

These weaves are generally applied in the manufacture of non-pile towels. The main features of

this weave are as follows:

This weave is characterized by a rough surface, which is produced by floating

threads in groups arranged on a plain weave basis.
A more balanced huckaback is produced if the weave-repeat size is twice an odd

number (i.e. 2 x 5 = 10; repeat size = 10 ends x 10 picks), but it is by no means
impossible to produce the weave on a repeat which is complete on twice an even

number of threads.

*

* With these constructions
fabrics are produced.

hardwearing and extremely thick, moisture absorbing
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* Groups of plain weave are exchanged with groups of 0ne end plain weave and one
end floating. To achieve a more prominent raised effect in the area where the
threads are floating correct denting plays an important part. W henever possible the
long floating ends should be drawn into the same dent.

* 10 x 10 is the widely used repeat size.
* This weave can be divided diagonally into equal two parts.

Construction principle:

The following figure shows the stages in constructing the huckaback weave:

Mark out the repeat size, divide into quarters and fill in plain weave in two
opposite ones as shown at first;
Fill in a motif in the other two quarters, which is preferably produced by taking
plain weave and adding or removing some lifts, as at second one; care should be
taken to ensure that the motif and the plain weave bind together effectively;
The final weave is produced by combining first and second one.

MM

#
10Xl0

10 x 10 Huckaback design
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Drafting system :

Different draûing systems are used to produce this fabric. The draft which is generally used is
so arranged that the odd number threads are carried by the two front heald-shafts and the
even number threads by the back two heald-shafts.

Uses:

Linen and cotton yarns are commonly used, and in coarser qualities they are particularly
suitable for hand towels, glass cloths, roller towels and quiltings. Shirtings, dresswear and table
Iinen are produced in the finer qualities.

The following figures show the weave plan with drafting and Iifting plan of diferent types of
huckaback fabrics:

K K

10X6
Devon huckaback

10 x 6 Huckaback design(Devon huckaback)
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K K K.- * - -* *

#

14 x 14 Huckaback design

14 x 10 Huckaback design
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M ock Ieno weaves:

Main features;

This weave is also referred to as imitation gauze weave. The main features of this weave are as

follows:

It is an open perforated weave Iike as Ieno fabrics.
@ It is produced in the ordinary way without special Ieno shafts.

The similarity of this weave to the huckaback is quite obvious, but the method of
denting is different, as it is necessary to encourage thread grouping.
The weave is arranged in groups of equal or unequal sizes. Threads working in plain
weave alternate with threads floating on the face or back of the fabric. The ends
from each individual group are whenever possible drawn into the same dent; this
bunches the floating ends together and causes a slight gap or opening in the fabric
giving an appearance similar to a gauze or leno weave, hence the name 'mock

Ieno'
Even number repeat size is normally used to produce this weave,
This weave can also be divided diagonally into two equal parts.

@ The smallest repeat size of this weave is 6 x 6.

Close-up view of Mock Ieno fabrics

Eonstruction printlple:
The stages in producing the weave are illustrated by the following figure:

@ Mark out the repeat size, divide into quarters and fill a small motif in opposite
quarters, as in first step;

@ Completely reverse this motif in the two remaining quarters, by substituting warp
Iifts for weft Iifts and vice versa, as in second step;

@ Combine first and second steps to give the final weave.

The following figures show 'the weave plan with drafting and lifting plan of different types of

mock Ieno fabrics:
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12 x 12 mock Ieno weave

End uses:
Because of the decorative all-over effects, the end uses range from curtains to table Iinen and
apparel fabrics. Fabrics produced with this weave are used for embroidew cloths, canvas cloths
and Iight-weight window curtains, but it is also popular in combination with other weaves,
particularly plain, in tablelinen, brocades, blouses and dress-wear.

HoneyEomb weave:

The term is applied to weaves which resemble honeycomb cells. The cellular formations appear
square in the c10th. They are formed by some ends and picks interlacing tighter than others and
therefore developing a higher tension. Usually single cloths made by progressively Iengthening
and shortening both warp and weft floats to form ridges and hollows on a square pattern, to
give a cellular appearance. Sometimes called waffle or waffle piqué.

There are two types of honeycomb weave, such as - ordinary honeycomb and brighton

honeycomb.

Ordinary Honeycomb:

Main features:

The main features of ordinary honeycomb are as follows:

* The characteristic features of this weave are alternate raised and sunk diamond-
shaped areas which giye the effect of a honeycomb.

* 80th sides of the fabric Iook the same and the surface of the fabric is rough.

* It has Iong floats of warp and weft yarns.
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In the repeat size the number of ends and picks may be equal or unequal and
multiple of two.
In the Iarger repeat size, a double row of binding has been constructed by using a
1 1

twill weave at first stage, so that a firmer structure will be produced.
1 %

* The Iong floats in the centre of the diamonds are not equal, and if the fabric is being
produced with a square sett, this can be detrimental to the appearance of the c10th
as they will produce a rectangular pattern instead of a square one. Two methods are
available for improving the appearance when this occurs: adjust either the sett or
the weave.

Close-up view of Ordinary honeycomb fabric

* W hen equal floats are required in the construction, it is necessary to construct a
honeycomb in which the shorter of the two Iong floats is the same as the required
float length in the final design. For example, the original 10 ends x 10 picks
honeycomb with the first end having a float of seven. The two indicated centre ends
are removed to give the final design on 8 ends x 10 picks, with equal Iongest floats
of seven in both the warp and weft directions. Similarly the two indicated centre
picks are removed to give the final design on 10 ends x 8 picks, with equal Iongest
floats of seven in both the warp and weft directions.

* Pointed drafting system is normally used to produce this weave.

ea-  , -. ao' . x' ' y w :
The stages of constructing an ordinary honeycomb weave are as follows:

1
* Construct a - Z twill starting in the bottom leû-hand corner, then a similar one

J.

running in the opposite direction and starting one square in or one square down
from the top Ieft-hand corner, so that there will be a clean intersection of the twill
Iines, as at first stage;

 * ln one of the two diamonds produced, Ieave a row of stitching points and then Iift
 ' the remainder of the diamond solid. This is the final weave.
r.
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The following figures show the weave plan with drafting and lifting pdan of different equal and
unequal repeat sizes of ordinary honeycomb weaves.
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*
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6 x 6 Ordinary honeycomb weave
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8 x 8 Ordinaw honeycomb weave
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The following figure (Ieft-one) shows a honeycomb produced on a Iarger repeat
, and with the

warp Iift designed in the opposite diamond
, whilst the right-side figure shows a honeycomb

weave on an even Iarger repeat size; in this case, a double row of binding has been constructed
1 1by using a twill weave at first stage, so that a firmer structure will be produced

.1 a.

.... .. . .y.. ' ... 
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.u.uyv .-  , .

- = w- ..=u- .N r ! I . I :; ; ., ...+ ..u., , ,' 

s .12X10 'T
. 16X16

Ordinary honeycomb weave Ordinary boneycomb weave

Ordinary honeycomb weave
End uses:

This weave particularly suitable for hand towels
, glass cloths, dispensed roller towels and bath

mats, where moisture absorption properties are particularly desired
, but in similar coarse

cotton qualities it is also used for quilts and soft furnishings
, and in finer qualities for shirts and

brocades. In conjunction with the newer textured yarns
, it is produced in very coarse qualities

for cellular blankets,
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Brighton Honeycomb:
- - . e . e .- . --.- -

Brighton Honeycomb is a complex structure. The main features of brighton honeycomb are as
follows:

* More honeycomb cells of varying size are produce in this weave.
* The fabric surface is also rough like as ordinary honeycomb.
* W hen making the weave, the number of threads per repeat should always be a
multiple of four (i.e. 12 ends x 12 picks), whilst the Iongest float should always be

!.!. - 1 . s) .one Iess than half the number of threads in the repeat (i.e.2

Both sides of the fabric Iook the same Iike as ordinary honeycomb.
Straight draûing system is used to produce this brighton honeycomb weave.

rnnen- ' n Y nn'ple:
The construction, more complicated than the ordinary honeycomb, is illustrated by figures

below, with the following stages:

Z Z twill
, starting in the bottom Ieft-hand corner, and then construct aConstruct a

a

1 1 'S twill
, starting with the first warp Iifts in the squares to the right and below1 a

the square in the top Ieft-hand corner, and indicate the points on the double row of
binding which are immediately adjacent to those of intersection that will allow
extensive floats in the weft direction, as illustrated in first stage;
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@ Using the points indicated in first stage as the extreme Iift of the Iongest float, lift
the remaining adjacent ends, as in second stage;

* Each of these warp floats now form the centre float of a diamond which can be
completed. This is the final weave.

The draft of the brighton honeycomb is straight, thus producing a Iifting plan which is identical
with the design; therefore, there is no saving of heald-shafts as is the case with the pointed or
V- draft of the ordinary honeycomb.
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12 x 12 zrighton honeycomb weave Close-up view of Brighton honeycomb fabric

The following figures show the weave plan with drafting and Iifting plan of different Brighton
honeycomb weaves.
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24X24 Bri hton hone comb weave

End uses:
Although the weave is not as popular as the ordinary honeycomb, it is used in similar qualities
for more decorative end uses such as quilts and brocades and, in some cases, hand towels and
glass cloths. It is also suitable for crockery towels.

Distorted Thread Effect:

Main features of distorted thread effed:

Leno weave can also be used to create a figured appearance by causing a coarse
ends to cross a number of standing ends.
In this weave, the crossing end is made to Iie at an angle to the normal direction of
the warp and weft threads.
Imitations of this effect can be produced by other weaves designed to cause certain
selected threads to be distorted.
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@ The Iatter must float freely on the surface of the fabric; a firm ground weave (e.g.
plain) helps to develop the effect.

Types of dikorted thread efed:

There are two types of distorted thread effect. Such as - distorted warp effect and distorted
weft effect. The construction principles of these weaves are described as follows:

a. Distorted W arp efed:

The frequency of the distorted threads should be decided and shown as in the following
figure, where the design is constructed in stages:

After indicating the threads in the warp and weft direction which are
essential for forming the distortion, fill in plain weave on aIl the remaining
ends and picks, as at first stage;

@ For a warp distortion, Iift the preselected warp threads of first stage except
where they cross the preselected weft threads, and then Iift aII remaining
ground ends over the preselected weft threads in one group on the first pick
and in the other group on the second pick, as at second stage;

@ The completed design, third stage, is then formed by combining first and
second stage.
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W hen the fabric is relaxed after weaving, the floating ends are distorted and assume
approximately the zigzag conformation.

b. Distorted W eft effect:

The frequency of the distorted threads should be decided and shown as in the following
figure, where the design is constructed in stages:

* After indicating the threads in the warp and weft diredion which are
essential for forming the distortion, fill in plain weave on a11 the remaining
ends and picks, as at first stage;

* For a weft distortion, lift the preselected weft threads of first stage except
where they cross the preselected warp threads, and then Iift aIl remaining
ground picks over the preselected warp threads in one group on the first end
and in the other group on the second end, as at second stage;

* The completed design, third stage, is then formed by combining first and
second stage.
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fabric is relaxed after weaving, the floating picks are distorted and assumeWhen the
approximately the zigzag conformation.
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Fabrics produced with this characteristic are used in ornamental dresswear and shirting fabrics
when produced in Iight-weight cotton and spun rayon qualities. ln heavier qualities they serve
for soft furnishings in cotton, for suitings in worsted and for coats in woolen fabrics. The above
close-up view clearly shows distorted weft threads Iying on the surface of a c10th which is

popular for ladies' dresswear.

Cord weave:

The main characteristic of this weave are cords running in warp or weft direction. They have
some similarity in appearance to the preceding weft or warp rib weaves but they are not
reversible. The end use is mainly for apparel fabrics.

W u *. . - xk. . .k - œ1 w
- By using of thick yarns
- Weave produces cord effects

a. Bedford cord weave,
b. Pique weave.

a) Bedford Cord weave:

Me e a-

The Bedford cord class of weaves produces Iongitudinal warp Iines in the c10th with

fine sunken Iines between the cords.
* W arp face c10th.

In one repeat two or more cords are produced.
* Wadding or padding are used to give greater prominence of the cord effect.

Ends and picks are always even number. In special cases ends may be odd number.

Picks number always 4. ie. 12X4, 16X4, 20X4 etc. (for plain-face Bedford cord).
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Cords running down the piece in the warp direction form the main characteristic of this weave
.

The face of the c10th is usually plain weave and the corded effect is produced by allowing
alternate pairs of weft threads to float on the back of the fabric behind each cord

. These
threads interweave in plain order with the outside ends of each cord and are known as the
cutting ends (sunken line).

Types of Bedford cord:

There are five types of Bedford cord design
, such as -

1. Plain face Bedford cord
2. W added Bedford cord
3. Crepon Bedford cord
4. Bedford cords, arranged with alternate picks
5. Twill face Bedford cord.

Construction principles of plain-face Bedford cord weave:

The stages of building up a Bedford cord weave
, illustrated by the following figure are:

* Indicate the width of two cords (in this example, each cord has six ends)
, and then

show the outside ends of each cord
, known as cutting ends, weaving plain

throughout, as at first and second stage;
* The first pair of picks float under the warp ends in the first cord and weave plain in

the second cord. The second pair of picks weave plain in the first cord but float
under the warp ends, and thus on the back of the c10th on the second cord

. This
fourth stage is the final design.
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In order to increase the prominence of the cord effect, wadding ends may be introduced, as
illustrated in the following figure. In the following figure, one wadding end in each eight-end
cord; it can be seen that it lies between the plain weave face and the floating weft on the back
of the fabric. The weave for a Bedford cord with 12 ends in each cord and 3 extra wadding ends

is also shown in the next figure (30 x 4 repeat size).

The draûing and Iifting plan of these designs are shown in the figure also; it can be seen that
the cutting ends are always controlled by the front shafts and the wadding ends by the back
shafts. When arranging the order of denting, the cutting ends should be placed on either side of
a reed wire, so that they are in adjacent dents of the reed, in order to give uniformity to the
edges of the cords.

f . # j. .

# . # . . g . .l c c w c c J cc w c c w c c w c c
18X4

18X4 Wadded Bedford Cord design

# '
18X4 W added Bedford cord design
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Fabrics produced with this weave may be made in medium-weight cotton or spun rayon fabrics
for Iadies' blouses and dresswear, sportswear and ornamental trimmings. In heavier qualities, it
is suitable for soft furnishing when produced with cotton yarns or for trouserings when made of

worsted yarns.

b) Pique Weave:

* '*W* '* '

A typical pique structure consists of a plain face fabric composed of one series of
warp and one series of weft threads, and a series of back or stitching warp threads.
Continuous sunken lines or cuts i.e. cords are run horizontally in the c10th.

* One cord produces per repeat.
* Normally skip drafting system is used to produce this weave.

Y * @'* œ- *,'

There are four types of pique weave such as -
1. Ordinary pique or welt structure / Loose back without wadding picks.
2. Weft wadded welts / Loose back wadded welt structure.
3. Fast back welt or pique structure.
4. W aved pique structure.

The special features of these welts are as follows:

@ The number of face picks in the width of a cord is varied according to requirements,
but usually the number of consecutive picks that are unstitched should not exceed

twelve.
* The order of the warp thread arrangement, which is always one face or ground, one

stitching or back end and one ground or face end, in each split of the reed, or in the
proportion of two face to pne stitching end.

e- .*4m# e #*e e - e :

The following figure shows a cross-section of the weave through the weft and indicates the

stages in the construction:
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* Indicate the order of the warp thread arrangement

, which is always one
ground, one stitching end and one ground end, then fill in plain weave on the
ground ends as at first stage;

@ The stitching warp is lifted over the required number of picks
, as determined

by the requirements of the final fabric appearance; at second stage a two
pick weave is illustrated;

* The final weave is produced by combining first and second stage
.
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When making the draft for pique it is preferable to control the ground ends from the front shaft
(skip-draft) and back two shafts are used for stitching ends. Fœ example, plain weave, may be
drawn on two healds, if the c10th is coarse

, or on four healds, if the c10th is of medium fineness,
or on six healds, if the c10th is very fine. Same ground ends are arranged in different heald
shafts for reducing fridion.
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W added welts:

In order to increase the prominence of the unstitched portions of the c10th, i.e.
horizontal cords and to make the c10th more substantial, it is customary to insert
wadding picks between the tight back stitching ends and the slack face fabric.
Usually the wadding weft is thicker than the ground weft, and is inserted two picks
at a place, the Iooms being provided with changing shuttle boxes at one side only.
Sometimes, however, thè same kind of weft is used for both the face and the
wadding, Iooms with a single box at each side being employed; and, in such a case,
one wadding pick at a place may be inserted.
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6 x 14 wadded welt design with 6x18 wadded welt
Iongitudinal section design

* Again, in some cloths thick wadding picks which are inserted in pairs, are
supplemented by single wadding picks of the face weft. AII the face ends are raised
when the wadding picks are inserted, as indicated by the different colour in the
designs, while the stitching ends are Ieft down.

* The stitching ends are placed on a separate beam which is very heavily weighted,
whereas the face ends are kept at moderate tension.

* At intervals the tight stitching ends are interwoven into the plain face texture, with
the result that the Iatter is pulled down and an indentation is formed on the surface.

Fast - back welts:

In each of the foregoing designs, the stitching ends are only Iifted to form the
indentations, the term ''loose-back'' being applied to this type of structure.

@ The term ''fast-back'' is applied to cloths in which the stitching ends are interwoven
in plain order with all, or some wadding picks. The reduction of the float length of
the stitching ends on the back of the fabric which results from this interlacing helps
to produce a more serviceable c10th Iess liable to accidental damage.
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6 x 14 fast-back welt design

A waved pique is a simple modification of the welt structure in which the
indentations are not in a horizontal Iine but are arranged in alternate groups, as
shown at first in the following figure, the marks in which indicate the Iifts of the
stitching ends on the face picks.

The group of marks does not overlap horizontajly, as one commences on a face pick
immediately following that on which the other has finished.
Between succeeding groups two wadding picks are inserted, as indicated by the
arrows at the side of first figure.
The complete design to correspond with first figure is given at second figure, in
which the ends are arranged in the same order as in a welt, while there are ten face
picks to two wadding picks. The Iifts of the tight stitching ends force the wadding
picks first in one direction and then in the other, so that waved Iines are formed
across the c10th. The following figures show the weave plan with drafting and Iiûing
plan of a typical waved pique or welt design.
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24 x 24 waved pique design

End uses:

lt is now used only to a very Iimited degree, mainly for trimmings and other ornamental uses. lt
is also used for neckties, Iadies Iight summer holding costume etc.

Sponge V/eave:

Any one of a variety of weave arrangements that groups ends and picks together in order to
form a cellular structure and to create a soft spongy effect in the fabric. Examples include spot
weaves, diamond effects, honeycombs and sateen-based structures with Iifts added.

Sponge weave considered as the result of honeycomb effect and also form the cell Iike
honeycomb weave. The ch4racteristics features of this weave are as follows:

* The number of ends and picks are always equal;
10 x 10 is the smallest repeat size of this weave;
Straight drafting system is used to produce this weave;
Low twisted and coarser yarns are used to produce this fabric. So the fabric
produced by this weave is very soft and absorbent;
For the construction of this weave it is important to calculate the Iongest
float of diamond. This float is depends on the repeat size of the design. The
following formula is used to calculate this Iongest float:

Longest float of diamond = Number of ends or picks in the repeat-l

* lt is a reversible c10th Iike honeycomb;
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Honeycomb weave produce one cell on both sides but in this case number of
produced cell on both sides of the weave depends on the number of repeat
size;

* This weave produce on the sateen base.

10 x 10 Sponge weave

r

# 26X26
Sponge weave

26 x 26 Sponge weave
E:d Qses:

Uses include fancy woolen shawls, bed-sheet, towel, counterpanes, drapes, bathing wraps and
dress fabrics. It is also used as ground of jacquard design.
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COLOUR AND W EAVE EFFECTS

Y Iain
, 
Z matt and Z twill may be used in conjunction with two -Simpie weaves such as 

1 p 2 2
colour warp and weft patterns to produce small geometrical designs in two colours. The
particular design which results depends both on the weave and on the arrangement of the two
colours in the warp and weft. These patterns are called colour-and-weave effects. They are very
frequently used in woolen and worsted fabrics for costumes, sports jackets and ladies' coats.

There are two types of colour and weave effects, such as -
* Simple colour and weave effects, and
* Compound colour and weave effects.

Order cf colouring / Arrangement of threads:

There are two types of order of colouring, such as -
@ Simple order of colouring, and
* Compound order of colouring.

Both simple and compound order of colouring again divided into two types, such as- regular

order of colouring and irregular order of colouring.

Simple order of colouring:

In this order of colouring, only one ratio of colour is used either for warp or weft, such as -

* Regular order of colouring -
4 dark, 4 Iight; 3 dark, 3 medium, 3 Iight etc. same for both warp and weft.

@ lrregular order of colouring -
2 dark, 1 light; 3 dark, 2 medium, 1 Iight etc. same for b0th warp and weft.
By arranging the weft in a different order from the warp, for example - 2 and
2 warping crossed with 1 and lwefting

Compound order of colouring:

In this case more than one ratio of colour is used either for warp or weft, such as -
2 dark - 2 light and 4 dark - 4 Iight; 6 dark - 6 Iight and 3 dark - 3 light etc.
same for both warp and weft.
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* In the combination of compound order of colouring, it also may be regular or
irregular order Iike as simple order of colouring.

Order of colouring for warp yarn is called warping and order of colouring for weft yarn is called
wefting.

A convenient classification of the orders of colouring for the threads is as follows:
* Simple warping and simple wefting

Compound warping and simple wefting
Simple warping and compound wefting
Compound warping and compound wefting.

ln the above combinations the order of warping may be the same or different from the order of
wefting. To each order of colouring, simple, stripe and check weaves may be applied. The style
of pattern which is produced by the combination of each order of colouring with each type of
weave is given below:

Pattern chart for colour and weave effects:

Weave Simple Stripe Ehetk
Order of tolouring W eave W eave W eave
Simple warping and Simple Stripe Check
Simple weAin Pattern Pattern Pattern
Compound wam ing and Stripe Stripe Check
Sim Ie weAin P/ttern Pattern Pattern
Simple warping and Cross-over Check Check
Compound weAing Pattern Pattern Fattern
Compound waming and Check Check Check
Eompound weAin Pattern Pattern Pattern

Construdion principle of colour and weave effect:

Order of colouring and weave structure is fixed for a particular pattern. The stages in producing
the pattern are illustrated below:

* Mark out the repeat size of pattern according to the order of colouring and repeat of
the weave;
Fill-up the repeat size by particular weave structure with crosses;
Indicates order of colouring by shade, the shades indicate the dark yarns;
For warp colouring, colour i.e. shade is put only warp-up position of the particular
warp yarn and for weft colouring, colour i.e. shade is put only weft-up position of
the particular weft yarn;

@ This final pattern is produced by combining the colour and weave structure.
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Simple colour and weave effects: j

1
In what follows it is assumed that dark and light yarns are used, although any sufficiently '
contrasting colours are possible. The following designs are the example of simple colour and
weave effects:

End and end toloufing Pattern:

The effect of arranging the warp and weft end and end dark and Iight (i.e. 1 dark : 1 Iight) in a
plain weave c10th is shown in the following figure; the shades indicate the dark yarns. The
weave and colour arrangement produce the pattern, which consists of fine horizontal Iines
alternately dark and Iight.

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

X X X X X X X
M  X M#

End and end colourin:

1W eave: plain
1

Order of colouring: 1:1 for both warping and wefting

Continuoes line efed:

2
The effect of arranging the warp and weft a 2:2 order of colouring in the twill-weave c10th is

2

shown in the above right figure; similarly the shades indicate the dark yarns. The weave and
colour arrangement produce the pattern, which consists of coarse horizontal Iines alternately
dark and Iight but it is not sharp Iine Iike previous end and end colouring pattern.

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 X X
X X X X X X X X X X

X X X X X

j x x jX X X X X

2W eave: twill
2

Order of colouring: 2:2 for both warping and wefting.

Hair lines or Pin stripe:

2
The effect of arranging the warp and weft a 2:2 order of colouring in the 2 matt-weave c10th

2

is shown in the following figure; similarly the shades indicate the dark yarns. The weave and
colour arrangement produce the pattern, which consists of thick or coarse horizontal Iines
alternately dark and Iight Iike as previous end and end colouring pattern.

In the following right side figure the weave is same as in the Ieft one, but the warp and weft
colour arrangement has been changed: the result in vertical Iines. Similarly the pattern can be
changed by changing the starting of the weave with same colour arrangement of both warp and
weft yarn.
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X K K X X K X 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 y
X X X X X
X X X X E X 7

X X .
X X X X X X X X X X

j X X M œ X X X X XX X 1 1 X X X X X# #
X  W  W

HAIR LINES OR PIN STRIPE

2W eave: 2 matt
2

Order of colouring: 2:2 for b0th warping and wefting.

Crowsfoot pattern:

1The effect of arranging the warp and weft 2:2 order of colouring in the plain-weave c10th is
1

shown in the following Ieft figure; similarly the shades indicate the dark yarns. The weave and
colour arrangement produce the pattern, which is the well-known crowsfoot design.

2A similar but Iarger crowsfoot pattern results from using a 4:4 colouring with a 
z 
2 matt-weave

represent in the following middle figure. The close-up view of a fabric using this weave and
colouring is shown in the following right side figure.

2Other
, Iess useful, patterns result if the footing i.e. the starting point of the 2 matt-weave is2

altered, the order of colouring remaining the same. The reader might work these out for
himself.

X X x X xx xx
XX XX t

X X j
x x )( )( jX X j .

X X j
x x

)( x X )(
x x x x x x x x jx x x x x x tx 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 ' )11 x x x x x x x x ),
4 i.  1

Crowsfoot Design Crowsfoot Design 1l

Dog's t00th or Hound's t00th Pattern:

2The most popular weave for colour-and-weave effects is twill. With a 4:4 colouring, arranged as
2

in the following figure, it gives a distinctive and decorative pattern known as dog's t00th when a
relatively fine construction gives a small, and as hound's t00th w hen a coarser construction gives a
Iarger pattern. A fabric made with this weave and colouring is shown actual size in the following
right side figure.
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Altering the footing of the weave changes the character of the effect produced, but none of the !
alternatives are as effective or as useful as the one shown. Here again the reader may
experiment with alternative arrangements.

X X X X X X
X X X X X X ' '

X X X X X X
X X X X X X k

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 X X X X X '

X )( )( X X XX 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 X X X X X X h(

X X X X X M 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 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 X

# # '

Dog's t00th or Houpd's t00th '

Close-up view of dog's t00th

shepherd's Check Pattern:

2 #A 6:6 order of colouring with a twill weave gives an effect similar to, but bolder than, dog s
2

t00th. A woolen coating woven in this way from black and white yarns, known as shepherd's
check, is shown in the following figure.

X X X X X X X X : . -. . .
X X X X X X ** '' ' 7 U ' * ''tv ' '$' J Y ib %'<*.X X X X ' ' '
XX X XX X

X X x x X X xx ?
x x x x x x . .. ' ' . 1.. Jk

x x x x
x x X x x x

x x x )( x x x x ap. . a... ) . j . aX X X X X = ;--:' ' '
X X X X

XX X XX X
XX X X X X . X X X X XX XX t

X X X X X X X X X X )( X ' ' F . ' V' '' ..
X X X X X X z 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 . ' kX X X X X X X X X X X X ' ' '< ' :Z1'* 6
XX X X XX XX XX
X X X xx X xx X Xx X

XX xx XX xx XX xx XX '. ( . a.s .. j u- .X X X X X X X X X X X X .I6 + ' . . 'x ; - '
X X X X X X X X X X
X X X X X X X X X X X X# # ' * ' ' ' ? Q ' ' 5 i. . -...j . ; . y ; .'. . -# - %. . L3

Shepherd S Check

Close-up view of shepherd check

Allover effect:
4A 6:6 order of colouring with a 4 twill weave gives an effect, known as allover efect, is shown

in the following figure.
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Allover effct

Birdseye effect:

A useful type of colour-and-weave effect is known as birdseye, defined as '/a fabric having a
pattern of very small and uniform spots, the result of a combination of weave and colour/'. The
development of the pattern and of another pattern of the same type, but having Iarger spots, is
given in the following figures. Both these patterns use simple fancy weaves. Other fancy weaves
used with suitable orders of colouring provide a considerable range of patterns, some of which
are distinctive enough to be useful.

2B4

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 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 X

X X X % X X X X X X X X X X

j x X X X X R X X X X 8 X X X X 8 X X % XX X X œ X X X X œ X X X X œ 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 x X X X X X X X X

j X X X x R X X X X 1 x x x X 8 )( X )( XX X X x œ x X x X œ x X X X œ x X X X
X X X X X X X X X X X X X X

Birdseye effect or pattern Birdseye effect or pattern

Stepped twill Pattern:

A 1:1 order of colouring with a 2: twill weave (for finer effect) or 1:2 order of colouring with a
twill weave (for finer effectlor 2:1 order of colouring with a twill 3a weave (for coarser effect)
gives a useful effect known as stepped twill. Its development is shown in the following
figures. The following right side figure shows a worsted suiting fabric made with this weave and
colouring.

Fabrics such as this in which the warp and weft are end-and-end and pick-and-pick in contrasting
colours require uniform yarns, accurately spaced. Yarn irregulariiies, or variations in yarn spacing,
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show up very markedly. Even the highest-quality fabrics of this type tend to exhibit some
irregularities.

XXX

XXX 1M XXX @ Xx
x y x . j x .X X X @ XY 
X XX 1 1 X X 1# #

Stepped twill Stepped twill or pattern

Com pound colour and weave effects:

In this case different types of check and stripe patterns are produced. The following figure
shows a stripe pattern, which is produced by simple weave and simple wefting with compound

iwarping. As a weave 2 matt is used, For warp colouring 1:1 and 2:2 order of colouring and
2

for weft colouring simple 1:1 colour arrangement are used here. The repeat size of this pattern

is 32 x 16.
X X X X X X X X

X X X X X X X X

g: X X X X XX X x X X x X X

X X X X X X X X

(# X X X X XX X X X x X X X

X X X X X X X X
(# X X X X XX X X X X X x X

X X X X X X X X

g: x x x x

X X X X X Y X X X X X X X X X X

X

X

X

X

X

X

X

X

X
#
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Glen check:

Distinctive patterns are often made in 2woolen and worsted fabrics in twill weave
, with2

alternating blocks of ends and picks arranged 4:4 and 2:2. ln those parts of the fabric where
both warp and weft are coloured 4:4, we obtain a dog's t00th effect. W here both warp and
weft are coloured 2:2, either vertical or horizontal Iines result. W here the warp is coloured 4:4
and the weft 2:2, and vice versa, we obtain two new effects. A woolen fabric embodying these
effects is illustrated actual size in the following figure. This type of design is called glen check.
The warp and weft patterns are both - 4white : 4black; 4white : 4red; 4white : 4black; 4white :
4black; zwhite : zblack x 8; 4white : 4green; 4white : 4black; 4white : 4black; 4white : 4green;
zwhite : zblack x 8. The colour and weave effect repeats on 64 ends x 64 picks, but because of
the double overcheck in red and green, the design repeats on 128 ends x 128 picks. It requires
only four heald shafts to produce this fabric. The following figures show the close-up view of
glen check fabric with weave plan.

Close-up view of Glen check fabric
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W eave plan of Glen check fabric



238
FIGURING W ITH EXTRA THREADS

Main Features:

A distinguishing feature of fabrics in which extra materials are employed is that the withdrawal
of the extra threads from the c10th Ieaves a complete ground structure under the figure. The
formation of a figure by means of extra threads thus does not detract from the strength or
wearing quality of a c10th, except so far as the extra threads are Iiable to fray out, whereas in
ordinary fabrics, in which the figure is formed by floating the weft or warp threads Ioosely, the
strenmh of the c10th is reduced somewhat in proportion to the ratio of figure and ground.

One of the advantages of figuring with extra materials is that bright colours in sharp contrast
with the ground may be brought to the surface of the c10th in any desired proportion. Pleasing
colour combinations may thus be conveniently obtained, since the extent of surface allotted to
the figuring colour may be readily proportioned in accordance with the degree of its contrast
with the ground shade, without the Iatter being affected.

Methods of inte uting extra sguring threads:

The extra threads may be introduced either as weft or warp, or the two methpds may be
employed in combination. W hen the extra material is introduced as warp then a separate beam
is required for each warp on account of the different take - up rates between the extra and the
ground ends. For extra weft figuring the weaving machine must have the capacity to insert
more than one colour or kind of weft. The form of the design may render it necessary for the
extra threads to be inserted in continuous order with the ground threads, or in intermittent
order, while where they are introduced the arrangement of the figuring and ground threads
may be l-and-l, l-and-z, 1-and-3 etc. according to the structure of the c10th and solidity of
figure required. ln extra weft figures, for Iooms with changing boxes at one side only, similar
results to the l-and-l order may be produced by wefting 2-and-2; while the 2-and-4 order may
be substituted for the l-and-z, with, however, Iess satisfactory results as regards the solidity of
the figure.

In this case extra warp and extra weft designs are presented by the following figures:

rame non' n of oO  warp with extra weA Y ring:

In extra warp figuring there are two or more series of warp threads to one series of weft
threads, and the method has the following advantages and disadvantages, as compared with
the extra weft principle.
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Extra warp design

AAante :

* The productivity of a Ioom is greater because only one series of picks is inserted,
and a faster running loom can be used.

* No special picking, box, and uptake motions are required.
@ There is theoretically no lim it to the number of colours that can be introduced.
. In an intermittent arrangement of the extra ends either spotted or stripe patterns can be

form ed, whereas a sim ilar arrangement in the weft can only be used to form
spots (except in special cases) because of the objectionable appearance of
horizontal Iines.
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Extra weft design

Disadvantages:

Two or more warp beams may be required instead of one.
If an ordinary jacquard and harness are employed a smaller width of repeat is
produced by a given size of machine, because the sett of the harness requires to be
increased in proportion to the number of extra ends that are introduced in a design.

* In dobby weaving the drafts are usually more complicated.
Stronger yarn is required for the figure, and the threads are not so soft, full, and
Iustrous; extra ends are subjected to greater tension during weaving than extra
picks, and as a rule, there is Iess contraction in Iength than in width, and the result is
that extra warp effects usually show Iess prominently than extra weft figures.
lf the extra threads have to be removed from the underside of the c10th, it is more
difficult and costly to cut away extra ends than extra picks.
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COM POUND FABRICS

Some cloths are produced on the double c10th principle of construction but due to the
deliberate absence of stitching between the Iayers become single cloths upon their removal
from the Ioom. Two such constructions, the double width and the tubular c10th are described
respectively in the following stages.

Tubular C10th

Basic Principle:

A tubular fabric consists of two distinct face and back fabrics in which selvedges are joined,
because the shuttle flies from left to right, inserting the face pick and then flies in the opposite
direction, inserting the back pick. W hen the pick is inserted into the face fabric aII the threads
of the back warp should be lowered, and when the pick is inserted into the back fabric all the

face warp threads should be raised.

W hile producing seamless bags, the shuttle inserts two face picks passing from left to right and
from right to Ieft. Then two back picks are inserted. As a result, only the Iek selvedges of the
face and back fabrics are joined, forming the bottom of the bag. The sides of the bag are
formed by making a short Iength of the double fabric and then again a whole width of the bag.

Uses of Tubular fabrics:

Tubular fabrics are used for making fire hoses, seamless bags and sacks, technical drying cloths,

decorative and other cloths.

Typical weaves:

For constructing the tubular fabrics, the following weaves can be used as the bases:

2 2 2 2Plain weave, hopsack - 2, weft rib-  , twill -  and twill -  . The plain weave is most widely
2 2 1 2

used.

Construdion:

To construct this weave, two systems of warps, face and back ones, and two systems of wefts
are necessary. Both warps are often wound on the same weaver's beam and the face and back

picks are inserted by the same shuttle.
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Tubular C10th
Ie -1 th cloth'OU .

If a tubular fabric is woven with a sequence 2 top picks - 2 bottom picks, a folded or double
width fabric is produced where the two fabrii Iayers are only joined together by the weft on
one side. The other side remains open. W hich is the open side depends on the pick sequence.
herefore, the point paper presentation of aII folded fabrics must specify the sequence of weft
insertion. At the edge where the weft passes from one fabric Iayer to the other, the continuity
of the weave must be preserved.

Foided or Double width c10th

M ulti-ply Fabrics

*  . .2 .

The multi-ply fabric consists of three or more fabrics woven one above the other and stitched
ogether. From three to eight Iayers are used. A narrow eight-ply fabric is applied for making
he Industrial belts.

r - .- -œ... . -œ8 - .- * 4*

he multi-ply weave can be constructed, if either longitudinal section or cross section is given.

he Iongitudinal section of a three ply weave is shown in the following figure. The warp repeat
f this weave is 6 and the weft repeat, 12.

l'he sequence of warp threads at the diagram corresponds to that in the reed. The numbers of
the picks correspond to the sequence of their insertion in the fabric. Thus there are three
systems of warps, i.e. the face, the centre and the back, and the same number of the weft
ystems. The multi-ply fabric consists of three fabrics, the weave of which is plain.

e

he stitching without using extra systems can be effeded by the following five methods:
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*

From face to centre and from centre to back.
From back to centre and from centre to face.
From back to centre and from face to centre.
From centre to face and from centre to back,

* Combination stitching.

In the example of figure A the stitching is effected from back to centre and from centre to face.
The stitching of the face and centre fabrics is done by interlacing the centre warp thread 3 with
the face weft thread 4, and the stitching of the centre fabric and the back one, by interlacing
the back warp thread 6 with the centre weft thread 8.

11
@ '

@

7

#

1

*

î
* I % i

Figure - A

The diagram of weave at B is constructed by studying the position of each weft thread relatively
to the warp threads. For example, the warp threads 1,2,3,4 are placed above the weft thread 1
and the warp thread 5 is placed below this weft thread at A. That is why, 5 warp overlaps are
marked at B by painted squares, they are 1,2,3,4,6 and one weft overlap, by a blank square. In
such a manner the diagram of weave at B has been constructed.

12
11
10
09
08
07
06
05
04
03
02
01
# 1 2 3 4 k 6

Figure - B

For producing this fabric six heald shafts are necessary with straight draft of warp threads.
More often 6 threads are drawn in one dent of the reed.
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STITCHED DOUBLE CLOTHS

Introductipn:

Double cloths are fabrics in which there are at Ieast two series of warp and weft threads each of
which is engaged primarily in producing its own Iayer of c10th

, thus forming a separate face
c10th and a separate back c10th. The two layers may be only loosely connected together in
which case each may be readily identified as a different entity or they may be so intricately
stitched or tied together that they appear to form a complex single structure

.

The purpose of the construction may be entirely utilitarian
, such as the improvement of the

thermal insulation value of a fabric in which a fine
, smart face appearance is necessary; or it

may be aesthetic in intention for which purpose the existence of two series of threads in each
direction improves the capacity for producing intricate effects dependent upon e' ither colour

, or
structural changes.

Classification of Double cloths:

Most of the double cloths can be classified under well defined headings and the following Iist
gives the principal structural types with the simple schematic diagrams in the figure illustratin

gthe basic principle of each construction.

1. Self-stitthed doeble tloths:

These fabrics contain only the two series of threads in both directions and the stitchin
g

of the face c10th Iayer to the back Iayer is accomplished by occasionally dropping a fa
ce

end under a back pick, or, by lifting a back end over a face pick, or, by utilizing both of
the above systems in different portions of the c10th

. This type of structure and the three
different methods of stitching are illustrated at the following figures

,

2. Centre-stltthed dooble tloths:

ln these fabrics a third series of threads is introduced either in the warp or in the weft
direction whose entire function is to stitch the two otherwise separate Iayers of c10th
together. The centre threads Iie between the face and the back c10th and for the
purpose of stitching oscillate at regular intervals between the face and the back thus
achieving the required interlayer cohesion as shown at the following figure

.
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3. M uble dols seeehe W th--o Inoah:nm:
Tbese structures are similar to the first category in as much as they do not contain an
additional series of stitching threads. However, they are distinguished from the self
stitched fabrics by the fact that the stitching of the face and the back c10th is achieved
by frequent and continuous interchange of some tbread elements bçtween the two
c10th Iayers. Thus, in some portions of the c10th the face ends may be made to inter-
weave with the back picks and the back ends with the face picks as illustrated
schematicaîly at the following figure. The point at which the threads interchange

represents the stitch point.

W
In this class of constructions the principle of the interchange is taken one stage further
than in the third category and complete c10th layers are made to change places as
shown at the following figure. As stitching between the two fabrics occurs only at the
point of c10th interchange the degree of cohesion in thîs type of c10th depends on the

frequency of the interchange.

ln some fabrics the constituent thread covponents are occasionally merged together
into a heavily set single c10th and occasionally are separated into distinct Iayers to form
figure areas of open double c10th on the firm single c10th ground. Usually, the effect
depends upon a degree of distortion as the crammed single c10th areas tend to spread
out, thus affecting the appearance of the double c10th 'pockets'. A c10th of this type is

shown at the following figure.

Polnts to be considered before going to construction a double c10th as follows:

V - x. % . - Y - . . ..* - œ * k . - - - - - r  ... - . ..* K. ...X. > k. . . .*t M *  '

These are decided mainly by the weight to be added to the face texture, but the order
of arrangement of the weft threads is determined partly by the weft insertion of the
Ioom. The most com mon varieties of double cloths are arranged in warp and weft 1
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face, 1 back and 2 face, 1 back. For looms with boxes at one side only, and when the
back weft is different from the face weft, similar effects may be obtained in many
weaves by changing the wefting to 2 face, 2 back and 4 face, 2 back, respectively. Cloths
which require a very fine face are sometimes arranged 3 face, 1 back in warp and weft.
The threads may also be arranged in a mixed order, i.e. 1 face, 1 back in warp and 2
face, 1 back in weft and vice versa. Or 2 face, 1 back in warp and 2 face, 2 back in weft.
Irregular arrangements such as 5 face to 4 back (FBFBFFEFB) and 7 face to 5 back
(FBFFBFBFFBFB) are also employed, and these are occasionally useful as they admit of
relative proportions of face backing threads being used which cannot be obtained in any
of the regular bases.

In deciding on the relative thicknesses of the face and back yarns, a good rule to follow
is to have the relative counts about proportionate to the relative numbers of the
threads per unit space. In a 1 face, 1 back double c10th the back yarn should be similar
to, or not much thicker than the face yarn. In 2 face to 1 back, the back yarn may be
proportionately thicker, or say, from 2/3 to X thicker than the face yarn. If the same
weave is used on both sides of the c10th the back threads may be 3 or 4 times as heavy
as the face threads in the 2-and-1 arrangement, especially when centre threads are
employed for stitching.

2. R lettion of the fate and back weaves:

W hen the threads are arranged in equal proportions the back weave is usually the same
as the face weave, or contains about the same relative number of intersections, as, for
instance, the 2-and-2 twill is suitable for backing the 3 up, 2 down, I up, 2 down twill. In
other arrangements the backing weave is, as a rule, made with a relatively greater
number of intersections than the face weave in order to compensate for the reduced
number of threads. In the 2 face, 1 back arrangement, the plain weave is suitable for
backing the 2-and-2 twill and the 2-and-2 hopsack; the 2-and-1 twill for backing the 3-
and-3 twill; and the 2-and-2 twill for backing the 4-and-4 twill. In the making of cloths
with a fine, smart face and soft back, the same weave may be used, in the 2-and-1
arrangement, for both the face and back textures. For a similar type of c10th in a l-and-l
arrangement of the threads, a Iooser back than face weave may be employed. The most
regular effect is obtained by having the repeats of the face and back weaves equal, or
one a multiple of the other. For example, the 1-and-3 twill is unsuitable for backing the
2-and-3 twill unless the threads are arranged irregularly in the proportion of 5 face to 4
back threads.

3. Tying or stitthing:

The stitching of the backand face fabrics of the double c10th can be effected in iive
ways. In the first three methods the threads of Iayers are used for stitching. In two other
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methods the extra system either of warp or weft is introduced, which Iies between the
face and the back fabric, stitching them.

a. The first method which is called the stitching from face to back is carried out
by lowering the face warp below the back weft. If the stitching is achieved by
dropping a face end under a back pick both these elements must be away
from their respective surfaces.

b. The second method is called the stitching from back to face and is carried out
by raising the back warp above the face weft. W hen the method of stitching
involves raising the back Warp over the face picks then the back end can be
used for tying only when it is away from the underside of the back c10th and
the pick over which the tie is made must be away from the face of the top
c10th. A stitch made in conformity with the above two conditions is invisible
on either side of the double c10th.
The third method, i.e. the combination stitching, is that when the stitching
from back to face and from face to back are applied simultaneously. The
warp of each fabric is included in the shed of the other fabric.

d. The fourth method is called the stitching with an extra warp. lt occurs when
the face and back fabrics are stitched together by extra warp and there is no
interlacing of the threads of the face fabric with those of the back fabric.
Three systems of warp and two systems of weft are used in this case. It is
necessary to distinguish the extra stitching warp from the extra stuffer warp,
the threads of which can also Iie between the face and back fabrics without
interlacing with the weft threads.

e. The fifth method is called the stitching with an extra weft. In this case, the
face and back fabrics are stitched together by extra weft which binds the face
and back warps. The fabrics are held together only by extra weft threads. For
increasing thi mass of the fabrics, stuffing weft threads can be introduced
between the fabrics. W hen the extra weft threads differ in count or type of
fabrics, the Ioom should be equipped with a multi-shuttle mechanism.

4. n e O nstrudion of the N int pae r design:
5. The Y mlnw deahinw the tonM dion of the pea ing or lifting plans, trou-sedion

and longitudlnal qe on.

Selection of suitable stitching positions:

In double cloths the stitches joining the two fabrics together, if correctly placed, have no effect
on the appearance of either the face or the underside of the c10th. The method of tying which is
the more suitable is, in some cases, determined by the character of the face weave. If a warp
satin, or a warp-faced twill weave is employed for the face fabric, tying by Iifting the back warp
only is suitable; w hile in the case of a weft sateen or a weft-faced twill weave, it is only
advantageous to tie by dropping the face ends. W hen there is a choice of the two methods,
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other things being equal, the former method is usually preferable, as the back warp is Iess Iiable
to show on the face than the back weft, which in the Iatter system is pulled upwards.

Using the system of tying in which the back ends are raised for stitching over the face picks it
may not be possible to realize the above assumption with some weave combinations and some
face to back thread ratios because for perfect placement of the tie the following four conditions
must coincide:

1. The back end must be at that point away from the underside of the back c10th.
2. lt must 'surface' between two Iong warp floats of the face weave.
3. The face pick over which the back end is raised must be absent from the surface of the

face c10th.
4. It must be only pulled down at a poin't at which its penetration into the back c10th level

is covered by two adjacent weft floats on the underside of the back fabric.

Clearly, in some circumstances it will not be possible to achieve the simultaneous coi'ùcjdence
of aII the four conditions. ' ,

Similarky, when the face ends ale lower
ned for stiyching under the bgik picks:

1. ' The face end at that point mùst bêf'absent from the sudàce' 'ofxthe face c10th.
ùtr ' 01 . -I mpjt be Iowered at a p6fnt at which two Iong baék wirp flpats coyjr 

.
it on the' 

. .. ,. ; ). '( ..:. ;.. .,u k. . ..:, . .derside of the back c10th
. .. . .. .. 

..
.
. 

',rttg..-.
-

;tu n . . . .. . .. . k) !j. .. ..,3
. The back pick at the tie point must be.away from the underside of the back clbtlsqt.t:y

. (s y ,.4
. It must penetrate tcwards the surfacexat a point at which it Wik, be cilred bk-two
adjacent face weft floats on the surface of the face c10th.

Again, the simultaneous coincidence of the conditions may not, in some cases, be possible.

If it is conceded that the conditions (1) and (3) in each system of tying are absolutely
compulsory then a certain degree of freedom must be accepted with regard to the conditions
(2) and (4).

Construction Principle:

%  q%* u - . : r * - %  :
There is no need to separate stitching thread. The threads of the face and back c10th are used
for stitching. There are three types of self stitch double c10th, such as -

- - . , *. * - = - * . .. .z %  %  o %- j. W  D e  :

In order to prevent confusion the diN rent stages in working out a double c10th design
should be represented by different kili4s of marks, as shown in the following figures,

s 4
which illustrates, step by step, the construction of a twill and . twill structure in3 4
which the ends and picks are arranged 1 face, 1 back. A and B represent the face and
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. the back weave respectively. At C an area equal to one repeat of the double weave is
marked out with the order of arrangement of the face ends and picks and the back ends
and picks indicated clearly at the margins. C shows the first stage of actual double c10th
construction which may be defined as: Insert the face weave on the face ends and face
picks only, according to the original design. The second stage is similar except that it
refers to the back weave: lnsert the back weave on the back ends and picks only,
according to the original design.

@ FACE WARP UP OVEI! FACE WEFT
F MCK WARP UP OVER MCK KEFT
1 MUTUAL POINT BETWEEN FACE

WARP AND BACK WEFT

IX STITCHING FOINT MCr T0 FA:f STITCHING

C) WEFT UP OVER WARP

E
' B B

F F
A-Face Weive B B

F F
B 8
F F
B B
F! F
B B
F F
j B
F ' F
B B
F F
B B. jz y x

B F B F B F B B B B B B F B F B F B B B B B
B-Back Weave C D F

D shows the marks for the separating Iifts which ensure that each series of yarns weaves
only with its own kind and this may be stated as: Lift aII face ends on back picks.
Sim ilarly, to complete the sequence, a1I back ends must be Ieft down on aII face picks
which means an absence of marks, i.e. alI back ends down on face picks. These are
called m utual points.

D also represents a stage in which two separate fabrics are produced one above the
other. As there is no particular reason for producing two disconnected cloths in this
manner, it will be realized that this stage is the intermediate point in the construction
reached prior to the insertion of stitches or ties to bind the two cloths together. Before
the stitch marks are inserted it m ust be decided which method of stitching is to be used
and how frequently the cloths are to be stitched.

Assuming that it is required to stitch by Iifting the back ends on the face picks and that each
back end is to stitch once in the repeat, the correct positions of the ties are show n



250
by the crosses at figure D. The following figure D represent the final weave plan and
figure E represent the drafting plan and figure F represent the Iifting plan.

M * de pre e W f- tobackse ingsystem;

The construction principle is sam e Iike as previous one. In this case face and back
4weaves both are same twill weave. The second stitching m ethod is used here, i.e.
4

stitching by dropping the face ends on back picks. As in the previous system , one stitch
per repeat is made, only in this case the face ends and not the back ends are used for
the purpose. The following figure shows the weave plan (D) of a double c10th based on

4
same two 4 twill weaves wiih face to back stitching method. The figure E and F
represents drafting and Iifting plan of this weave respectively.

@ FACE wARP up OVER FACE WCF'T
K BACK WARP UP OVER BACK WEF'T

. * MUTUAL POINT BETWEZN FACE
WARP AND BACK WEFT

X STITCHfNG POINT FACf T0 MCr STITCHING

WA:P'C) wEFT tlp ovER ,

E ' ' '

B q X X
. F F .
A-FACE WEAVE B B X X

F F
B B x x
F F
B B N x
F F
B B x X
F F
B B. X X .
F F
B B x X
F F
B B X X
F F

B F B F B F B F B B B B B F B r B F B F B B B B
B-BACK WEAVE D

Face to back stitching method

nnuble de  pre u'oa by com bined stitching a stem :

The construction principle is same like as previous one. In this case face and back
4weaves both are also sam e 4 twill weave. The third stitching method i.e. the combined

stitching system is used here. Back to face and face to back both stitching systems are

used. The following figure shows the weave plan (D) of a double c10th based on same
4two twill weaves with com bined stitching method. The figure E and F represents
4

drafting and lifting plan of this weave respectively.
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Self stitching system is used to produced the above three structures of double c10th.

Only 1:1 thread arrangem ent is used for both face and back weavè described above. It is
noted that the different arrangement of threads are also used such as - face warp : back
warp = 2:1, face warp : back warp = 2:2, face warp : back warp = 1:2 etc. Sim ilarly the
weft yarns are also arranged in different order. The thread arrangement may be same or
different for warp and weft yarn. The repeat size of the final design is depends on this
thread arrangement.

@ FACE WARP UP OVER FACE WEF'T
1 BACK WARP UP OVER BACK WEFT
K MUTUAL POINT BETWEEN FACE

WARP AND BACK WEF'T

(X) STITCHING POINT FACE TO
BACK AND BACK TO FACE

((((j WEFT UP OVER WARP

B B x x
F F x x

A-FACE WEAVE B B X X
F F x
8 B x x
F F X
B B x x
F F
B B x x
F F
B B X x

. F I.: x
8 B x X
F , F
B B x x

' F . . F x
F B F B F B F B F B' F B F IB r B F B F B F B F B F B F 'B B F B

B-BACK WVv6 .(2 D '' . F
' 

. ,, . Combined stitching method k..

W added double c10th:

A wadded double c10th consists of a face and a back fabric, tied together by floating back ends
on face picks, or face ends under back picks as in ordinary self-stitched double cloths, with the
addition of a special series of weft or warp threads introduced independently of the face and
back yarns. The warp-wadded cloths thus consist of three series of warp and two series of weft
threads, while in the weft-wadded cloths there are three series of weft and two series of weft
threads. The wadding threads Iie between the two fabrics, and are visible neither on the face
nor back; hence a thicker and cheaper yarn than that used for the face and back may be
employed for wadding without the appearance of the c10th being affected.

The type of construction is therefore useful in cases where increased weight and substance are
required to be economically obtained in conjunction with a fine face texture. The wadding
threads may be introduced into any arrangement of the face and back threads, but the
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common proportions are 1 wadding to 1 face and 1 back, 2 face and 2 back, or 2 face and 1
back. The first arrangement is suitable when the wadding yarn is not so much thicker than the
face yarn, and the second and third when very thick wadding is used.

Warp wadded double eloth:

The wadding yarn is more economically and conveniently introduced in the warp than in the
weft but the greater strain put on the warp threads in weaving necessitates the use of a better
quality of wadding material. The construction of the designs is illustrated in the following figure
in which the face and back weaves are given at A and B respectively, while the complete design
is given at D and the draft at E. The ends are arranged in the order of 1 face, 1 back, 1 wadding,

5 2and the picks 1 face, 1 back. The face weave is twill, the back weave is twill and a twill
3 2

order for back warp tying lifts is used. In the warp wadded structures the wadding ends must be
raised on aIl back picks and Ieft down on aII face picks.

Draft for the design D in the following figure is given at E. The wadding ends require only one
heald, but in fine setts, to avoid crowding, they may be drawn on two or more healds which are
then operated as one. The following figure F is the Iifting plan of this weave.

@ FACE WARP UP OVER FACt WEn'
1 BACK WARP IJP OVE: BACK WEFF
@ MUTUAL POINT BETWEEN FACEWARP AND MCK WEFT
N'FITCHING POINT MCK T0 FACK STITCHING

C) WEF'T UP OVER WARP
. . @' wADPED WARP UP OVER BACK WEFT

(j g '
r F8X8 : 

BA-Face weave . r F .
B ' B
r F
B B
f: F
B B
F F
i! . B
F F
B B
F F
B B
F F

8X8 F - ''dlouble (:10th .B-Back weave (2 war wadde

w eA '-- Mde  double dotb:

The construction of designs for these cloths is illustrated by the examples given in the following
figure in which A is the plan of the face weave, and B of the back weave. Since the wadding yarn
simply lies between the two fabrics withoqt interweaving with either, the same conditions are
necessary, so far as regards the face weave, the ties and the back weave, as in 1he construction
of ordinary double cloths.
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The wadded design is therefore exactly the same as the ordinary double design except for the
inclusion of the wadding threads; and in order that comparisons may be made, the double
weave with the wadding is given at C. In the complete design, given at D the crosses indicate

the ties (back warp up on the face picks). It will be noted that in weft wadded structures aII face
ends are up. And alI back ends are down, on wadding picks.

In the following example the picks are arranged in the order of 1 face, 1 back, 1 wadding; and
the ends 1 face, 1 back. The 7-end satinette weave, warp surface on both sides of the c10th, is
employed, the tying being effected by raising the backing ends in a sateen (3-move) order over
the face picks. The following figure E and F represents the drafting and Iifting plan respectively.

1 FACE WARP UP OVER FACE WEFT
K BACK WARP UP OVER BACK WEF'T
K MUTUAL POINT BETWEEN FACE

WARP AND BACK WEFT

X STITCHING FOINT ZACr T0 FACr STITCHING

(Z WEFT UP OVER WARP
K FACE WAEF UFOVEE WAOZED WEFT

E
W

2 B
F F X x

W
B B
F F X )(

W

7-End Satin F F x x
A-Face Weave W

B B
F F X X

W
B B
F F X X

W
B ' : '
F F s X X

. .W '
B B '
F F X X

d sateen F B F B F B F B F B F B F B # F B F B F B F B F B F B F B7-En
14X21 14X21

B-Back Weave D
Weft Wadded Double C10th

Centre stitch double :10th:

In wadding a double c10th the chief object is to get a heavy structure by introducing a yarn
which is usually thicker and cheaper than the face and back yarns. In centre stitching, however,

although the threads m ay be introduced in the same order as in wadding, and additional

weight thereby be obtained, the specific purpose is to bind the two fabrics together with the
centre threads, which as a rule are finer than either the face or backing threads. In this system

the threads of one fabric do not interweave with those of the other fabric; the centre thfeads

oscillate between one and the other, and Iie between them when not employed for tying. The
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two fabrics are Iess firmly united than with the self-stitching, and the c10th has a softer and
fuller handle. The stitching threads may be used as warp yarn or weft yarn.

Eentre warp eilch double clol :

The plans in the following figure are illustrative of the construction of double cloths arranged 1
face, 1 back, in which the two fabrics are stitched together by means of centre warp. The design

3 2
C (Ieft side) is a double 5 x 5 twill, the face weave z twill being as at A, and the back weave a
twill as at B, while the ends are arranged in the proportion of 5 face and 5 back to 1 stitching, as

indicated at C (Ieft side). '

X M FACE WARF Up OVEq FACE WEFT
IW BACK WARF UF OVER MCI WEF'T
11 MUTUAL FOINT BETWEEN FACC

WARF AND BACK WEF'T

IXI STIKHING FOINT CENTRE WARF
STIKH

IZI WEF'T U? OVER WARF
x 1)

-FACE WEAVE B
F
B
F
B à '.
F .
: 'i
F o
B
F .

X5 F B F B F B F S B F B E
B-MCK WEAVE C .

Centre warp stitch dodble cl@th

. X 1 FACE WARF UF OVER FACE WEF'T
x

11 Mc4 WAFP UF 0VE8 BACL WEF'T
(1 MUTUAL FOINT BETWEEN FACE
WARF ANI) BACL WEF'T

X STITCHING POINTCENTEE WARF
STITEH

Z WEFT UF OVER WAR?
5x5 D

-FACE WEAVE B
F
B (

'

F
BF7 o i
B
F o
B .
F

5X5 F B F S B F B F B F S B E
B'-MqK WEAW (: .Centre warp stitch double c10th

Centre warp stitch double c10th

As each repeat of the double weave given at C (Ieft side) contains only one stitching end, the
ties always occur in the same Iine, both on the face and back of the c10th. A better arrangement
is given in the design C (right side), in the above figure, in which the ends are in the proportion
of 3 face and 3 back to 1 stitching; 2 face and 2 back to 1 stitching. The face weave and the back

weave are the same as in the design C tleft side). In this case there are two stitching ends in one
repeat of the double weave, which not only causes the fabrics to be more firmly united, but
enables an alternate distribution of the ties to be made. The figure D and E represents the
drafting plan and Iifting plan respectivelyof this weave plan.

r . % %  * r2.% $

This type of stitching is not very often used as it reduces the rate of c10th production. This is
due to t-he fact that when the centre weft picks are introduced the take-up must be rendered
inoperative and thus the picks do not contribute to the Iength of c10th being produced. ln
constructions in which the use of centre stitching threads is essential it is, therefore prefereble
to use the centre warp stitches. However, there are some situations which make it necessary



255

to use the centre wek and one reason for the use of this method occurs when aII the existing
jacks in a dobby are required to operate the face and the back healds and none are Ieft to
control the centre warp ends. Occasionally the centre weft is also used if the mounting of an
extra beam required by the centre warp threads presents a particular difficulty in respect of the
control or access to the warp yarns.

The plans A to D in the following figure illustrate the principle of stitching by means of centre
3 -weft. The double 6 x 6 matt weave is employed, the face weave 3 being given at A, and the3

4back weave z (4+2) at B. The picks are in the proportion of 3 face and 3 back to 1 stitching as
lndicated at D, one repeat of the double weave thus containing two centre picks. The complete
design is given at D. The following figure E and F represents the drafting planaand Iifting plan
respectively of this weave plan.

E

B
- F F ' 1 FACE WARP UP OVER FACE WEFTB 

B '.
. s . - s () X o X W BACK WARP UP OQ'EF BACK WEW6X: . .F F . .A

-FACE WEAW : : 1 MtlytlAt pojN.r BE-t-wEE:N FAcE '
F F wAqp ANI) BAcy WEFT
B B
F F (X STITCHING POINT CENTRE WEFTB 

B s'rjycH
S 5 X O (7 X
F F Z WEF'T UP OVER WARP
B B
F F
# F B F B F B F B F B F B # F B F B F B F B F B F B6X6

C D FB-BACK WEAVE ' centre weft stitch double 610th

End uses:

Double cloths are used as different types of decoratike c10th such as - sofa cover, furnishing
c10th, curtain fabric, bed cover, pillow cover, and other home textile, etc. It is also used for the
production of winter garments, quilts, belts, different types of industrial fabrics etc.
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FABRIC USED IN APPAREL SECTOR

Fabric based on Plain weave:

1. Georgette: It is made with filament yarns. In georgette, the direction of the crepe twist
(S or Z) for warp and weft yarns alternates. For example, even-numbered warp and weft
yarns may be S-twist and odd-numbered yarns may be Z-twist. It can be a solid colour or
printed. It is very light weight, drape well, and is used in apparel. lt was originally made
of silk but now often is made from manufactured filament yarns

.

1. EhiWon: lt is made from fine
, highly twisted filament yarns. Because of the tightly

twisted crepe yarns, chiffon has excellent drape
, very Iight weight, and although it is

delicate in appearance, it is relatively durable. It can be a solid colour or printed. It was
originally made of silk but now often is made from manufactured filament yarns

. Sheer
evening dresses, blouses, Iingerie, and other dressy apparel are constructed from the
fabric.

3. Voile: Voile is a sheer fabric made with high twist or voile twist spun yarns that are
combed or worsted. It is a soft fabric with some what Iower fabric count and has a
distinctive two pIy warp and good drapability. lt can be solid colour or printed. Voile was
originally a cotton or wool fabric, but it is now available with many fibre contents

.

4. Organdy: lt is the sheerest cotton fabric that is given a temporarily or permanently
stiffened finish. Combed yarns contribute to its sheer appearance

. Its sheerness and
crispness are the result of an acid finish on Iawn gray goods. Because of its stiffness and
fibre content, it is vew prone to wrinkling. It is used for curtains and for summer weight
apparel. It is available in solid colours or prints. Fabric construction: similar to Iawn
fabric.

Georgette Chiffon Voile

c . . .... (c e .
. tk:t

L ')-

Qj(,

Organdy
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5. - *: lt is the filament yarn counterpart to organdy, i.e. it is also a stiff sheer fabric

made of filament yarns. It has a Iot of body and a crisp hand. It is also used for curtains
and for summer weight apparel. It is available in solid colours or prints.

6. 1- : lt is a fine, opaque, light weight, plain weave fabric usually made of combed

cotton or cotton-blend (cotton/polyester). The fabric may be bleached, dyed or printed.
Lawn is similar to organdy fabric, but it does not receive the acid finish like as organdy

and, thus, remain opaque. Fabric construction:

70' s X 100' s
80 X 80

7- *------- It is an opaque, Iight weight, s'pun yarn, plain weave fabric with a smooth
surface. It is the softest of the Iight weight opaque fabrics. W hen made of cotton or
cotton/polyester, the yarns are usually combed. lt can be made of alI wool, silk or rayon.
Batiste also is similar to organdy fabric, but it does not receive the acid finish Iike as
organdy and, thus, remain opaque. Fabric construction: similar to lawn.

fQ W
. oj T. . .. . . a. j..s. v .. .jjjjj;; 'L;1!4r *$111r ' ''' '

. . . :2

J. (. ' ... /+  .' .. . . 
'

'S: f' ''
. .. ' . . : .
. Ar . F .

.j . 1. - . .... ,.j

' 

.. . ). .
. NT

*# .i

Organza Lawn

*. :lt is a yarn dyed, plain weave fabric that is available in a variety of weights and
qualities. lt may be balanced or unbalanced and of combed or carded yarns. lf two
colours of yarns are used, the fabric is called a check or a checked gingham. If three or
more colours are used, the fabric is reffered to as a plaid gingham. It is usually made of
cotton or cotton blends. Better quality fabrics are made with combed yarns. W hen they
are made of another fibre, the fibre content is included in the name; for exam ple, silk

gi ngham . Fabric construction :
28' s X 42' s

Carded :64 X 60 TO 64 X 76

28' s X 42' s
Combed: 84 X 76 TO 88 X 84

9. - It is a plain weave fabric, usually of cotton, rayon, or blended with polyester.
Usually chambray has white yarns in the weft direction and coloured yarns in the warp
direction. Iridescent chambray is made with one colour in the warp and a second colour

in the weft. It can also be made with stripes
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10. Taffeta: It is a general term that refers to any plain weave filament yarn fabric with a

fine, smooth, crisp hand. Unbalanced taffeta has a fine rib made by heavier filling yarns
and more warp yarns. Faille taffeta has a crosswise rib made by using many more warp
yarns than weft yarns. Moir'e taffetas have an embossed water mark design. Balanced
taffetas have warp and weft yarns of the same size. Iridescent taffeta has warp and weft
yarns of different colours.

11. M adras: lt is usually aII cotton, and has a Iower count than gingham. Madras gingham or
madras shirting is a Iight to medium-weight, dobby weave fabric in which the pattern is
usually confined to vertical stripes.

12. Cheese c10th: It is a Iight, sheer, plain woven fabric with a very soft texture and a very
1ow count. lt may be natural coloured, bleached, or dyed. If dyed, it may be called
bunting and could be used for flags or banners.

13. Crinoline: It is a stiff, spun yarn, plain weave fabric similar to cheese c10th, used in book
bindings, hats and stiffening for apparel. It is heavily sized to serve as stiffening fabrics.

14. Buckram: lt is heavily sized to serve as stiffening fabrics. Buckram is a heavy, very stiff,
spun yarn fabric converted from cheese c10th gray goods with adhesives and fillers. It is
used as an interlining to stiffen pinch pleated window treatment fabrics.

. (.tii .. .

Taffeta M adras Cheese c10th Buckram

15. Gauge: It is a sheer, Iight weight, low count, plain or Ieno weave balanced fabric made
of spun yarns. It is often cotton, rayon, or a blend of these fibres. Gauge, with a higher
count than cheese c10th, is used in theatrical costumes and medical dressings, as well as
for blouses and dresses. Indian gauge has a crinkled Iook and is available in a variety of

fabric weights.

16. Ninon: lt is a sheer, slightly crisp, Iight weight, plain weave fabric made of filament
yarns. The warp yarns are grouped in pairs, but it is not a basket weave fabric. It is
widely used in sheer curtains and draperies. It is usually 100 percent polyester because
of that fibre's resistance to sunlight, excellent resiliency, and easy washability. Although
ninon is a plain weave, warp yarn spacing is not uniform across the fabric. Pairs of warp
yarns are spaced close to each other. The space between adjacent warp yarn pairs is
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greater than the space between the two yarns in the pair. Ninon has medium body and
hangs well.

17 Calico: It is a closely woven and print c10th of cotton or cotton blend with a small busy

pattern.

18. Cambric: It is a fine, firm, starched plain weave balanced fabric with a slight Iuster on
one side. lt is difficult to distinguish from percale.

19. N rcale: Percale is a sm00th, slightly crisp, printed or plain coloured fabric, lt is a closely
woven, plain weave of cotton or blended fibres, is made from yarns of moderate twist,
Percale yard goods are generally carded, but percale sheets are finer and more luxurious
in feel and are made of combed yarns. In percale bedsheets, counts of 160, 180, 200,
and 25O yarns (warp plus weft) per inch are available. Percale is called calico if it has a
smalf, qua int, printed design; chintz if it has a printed design; and creton ne if it has a
large scale floral design. W hen a fabric is given a highly glazed caiendar finisln, it is called
polished cotton. W hen chintz is glazed, it is called glazed chintz. Glazed chi rltz is made in
solid colours as well as prints. These fabrics are often made with blends of cotton and
polyester or rayon. They are used for shirts, dresses, blouses, pajamas, matching
curtains and bedspreads, upholstery, slipcovers, draperies, and wall coverings.

20. Muslin: lt is a firm, medium to heavy weight, plain weave cotton fabric made in a variety
of qualities. It generally woven from cotton or cotton blends, is made in b0th heavily
sized, bleached qualities and in better grades for sheets and pillow cases. Any plain
woven, balanced fabric of carded yarns ranging in weight frow Iawn to heavy bed
sheeting may be called m uslin. It is usually available in counts of 112, 128 or 140. M uslin
is also a name for a medium weight fabric that is unbleached or white,

21. Flannel: lt is a light to heaky weight, plain or twill weave fabric. Flannel is a suiting fabric
of woolen yarns that is napped. It is used for women's suits, slacks, skirts, and jackets.
Flannelette is a Iight to medium weight, plain weave cotton or cotton blend fabric Iightly
napped on one side. It can be found as both balanced and unbalanced fabrics. It is

2 f 1 a n n e I a n davailable in several weights ranging from 4
.O to 5.7 oz/yd . It is described as

is used for sheets, blankets, and sleepwear. Outing flannel is heavier and stiffer than
flannelette, it may be napped on one or b0th sides, It is used for shirts, dresses, Iight-
weight jackets, and jacket linings, Some outing flannels are made with a twill weave.
Both fabrics may be solid colour, yarn dyed or printed.

22. Poplin: Poplin is a bottom-weight rib weave (heavy weight ribbed fabrics) is usually
made from cotton or cotton blends, polyester/cotton blends are widely used. It is a
medium to heavy weight, unbalanced, plain weave, spun yarn fabric that is usually piece
dyed. The weft yarns are coarser than the warp yarns. Poplin is similar to broad c10th,
but the ribs are heavier and more pronounced because of Iarger weft yarns.
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23. Broad c10th: lt is a mediu m w'eight urlbalanced plain weave with fine ribs. The rib weave

makes it crisper than medium weight balanced weaves. It is often made from cotton or
cotton blends.

24. Bengaline: It is a Iustrous, du rable, warp faced fabric with haavy weft cords completely
covered by the warp. It is heavy weight fabrics with Iarge ribs, are used mostly in
upholstery and furnishings.

25. Bed ford cord: It is found most often in furnishing fabrics such as bed spreads. It has
spun warp varns that are Iarger than the weft yarns. lt is a sturdy fa bric constructed with
a pronounced Iengthwise cord. Bed ford cord is a heavy, warp faced, unbalanced pique
weave fabric with wide warp cords created by extra weft yarns floating across the back
to give a raised effect,

26. Fa i I l e : F a i I ; e h a s a p ro m I n e nt r i b a n d i s r''n a d e w it h f i n e f i i a m (p n t ya rn s i n t h e 'vhiu r p a n cl
heavy spun ya rns i n th e weft. It is usua lIy heavy weight . a I though I ighte r wt? ight tissue
failles are also produced.

27. Dimity: Di mity is a sheer u n ba Ia nced fa b ric used f or a ppa re ! a rid wi n bow treatments. It
h a s h e a vy wa r p co rd s a t i n t e rva I s a c ro ss t h e f a b r i c . Th e co rd s m a ïf L'' e f o r m e d b # ya rn s
1 a rge r th a n th ose u sed e l sewh e re i n th e f a b ri c o r bï? g ro u p i ng ya rn s toget h e r i n t h at
area. Either tecilnique prcduces the unique narrow band or stripe indicative of dimity.
D i m ity is wh ite o r p ri nted .

28. Oxford: It is usually a 2x1 or 3x2 basket weave, It is most common as a 2x1 half basket
weave, It may have a yarn tiyed warp and white weft and be called oxford chambray.
Oxford looks like a balanced fabric because the warp yarns are f iner and have higher
twist than the weft. Because of soft yarns and loose weave, yarn slippage may occur.
Oxford fabrics are medium weight, soft, porous, and Iustrous. lt is often made of cotton
or cotton blends, that Is used for shirts. Frequently, it is made with narrow coloured
stripes in the warp, or a coloured warp,

29. Duck: lt is a strong, coarser, heavy, plain or basket weave fabric available in a variety of
weights and qualities. lt is similar to canvas. Duck is m ade w ith single or pIy yarns.

Different types of duck relate to which yarns (warp or weft) are plied and how many



plies are used in the pIy yarn. Duck is used for Slipcovers, boat covers, Shoe fabrics,
house and store awnings, tarpaulins and covers for military and induqtrial uses.

30. Canvas: It is a heavy, firm, strong fabric made of cotton or acrylic and used for awnings,
slip covers, shoe fabrics, tarpaulins, and boat ccvers. It is produced in many grades and
qualities. lt may have a soft or firm hanti. jt js made in plain or basket weave. Canvas is
smoother, more compact, anc! the heat/iest of the three (Duck, canvas and Sail cloth). It
is tightly woven and verr Stiff plain weave fabrics made of even yarn for industrial use.
They usually have an zneven weave pattern, Bqcause of the tight kveave, these fabrics
are often used f or outdoor pu rposes. lt. is macl :? with Single or ply yarns, Different types
of canvas relate to which yarns (warp and weft) are pliecl olld how many plies are used
in the pIy yarn.

31. Sail c10th: It is a bottom weight half Lazket weave (2x1), unbalanced fabric of spun or
textured filament yarns that can be pktjce ulyed or printed. Sail c10th is the Iightest
(among the sail c10th, duck and canvas) in weight and made of Single yarns. It is used in
slacks, skirts, summer weight suits, and furnishipgs.

Fabric based on Twill weave:

Serge: lt i: ; popuic!r basic twill fabrlc made from any number of different fibres. ïvhen
serge is cqade from wool, it is often woven from worsted yarns. Serge will take a crease

2
weil, but wool serge tciiad.g to become shiny with wear. It tailors well, Serge is a twill2

with a subdued waie with combed or worsted yarns arid a clear or hard finish (not
napped or brushed). Serge with fine yarns, a high count, arnn a water-repellent finish is
used for jackets, snowsuits, and raincoats. Heavier ser'ge, with coarse yarns, is used for

' / cl t) rc/r'rl' or more.work pants. Serge often weighs 389.1 (10 oz, y , g ,

Y a r n j i ; it y' a r.i q s .w' i t .!3 f i i:) r q? c C) n yytl l?-t.Fabric construction : - -- . . 
cq - -40/34 To 62 XS8

22
, Twill Flannel: lt is a ' tkvirl. The weft varns are larger Iow-twist woofen or worsted

2
yarns, made especially foi- napping, W orsted flannels have Iess nap, take and hold a
sharp crease better, show Iess wear, and Sag Iess than woolen flannels. Even-sided
flannel is used in apparel and upholstery.

Ya rn size va ri es with f i bre content
Fa Lric construction : --'----'----- -- '- ' -' -'- - --' --'-56X30 T

o 86 XS2

- V twill with a sleek appearance
. It has a small-step pattern because3. Shark skin: It is a 2

b0th warp ancl weft yarns alternate one white yarn with one coloured yarns. Shark skin

i s u S ed p ri m a ri Iy f o r s I a cks a n d s u i ts .
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Serge

4. Herring bone: This fabrics have the twill line reversed at regular intervals across the
warp to produce a design that resembles the backbone of a fish, hence the name
herring bone. Two different colour yarns may be used to accentuate the pattern.
Herring bone patterns can be very' subtle or very pronotlnced, Herring bone is used in
both apparel and furnishings. These are common in suiting fabrics,

z 2
5. Hound s t00th: It is a twill fabric with a unique small eight-point pattern. Two yarns

2

in contrasting colours in the warp and weft are used in groups of four to create the
distinctive pattern . Hound's t00th fabrics also are used in apparel and furnishings.

Hound's t00th

6. Denim: It is a cotton or cotton/poiyester blend, durable heavy weight twill-weave, yarn-
dyed fabric. Usually the warp is coloured and the weft is white. It is often a Ieft-hand

twill with a blue (indigo) warp and white weft for Use in apparel in a variety of weights.
Since it is a warp-faced twill, the colotlred warp yarns predominate on the face and the
white weft yarns on the back. lt is available in several weights, ranging from 203.46

2 2 2 2 2 3
gm/m (6 oz/yd ) to 474.74 gm/m (14 oz/yd ) or more in a ? or : interlacing pattern.
Its Iong term popularity has made it a fashion fabric in casual wear. It may be napped,
printed, made with spandex or other stretch yarns, or otherwise modified for fashion.

7
-
J' 
.g-o 1 6 ' s X 8 ' j. t p 2 ) ' jFabric construction: . - .

60X36 to 7jkki

7. Drill : lt i S a strong, m ed i u m-to-h eavy weight, wa rp-f aced, twi l I weave f a bric. It is usua 1Iy
2 3

a or -- Ieft handed twill and piece dyed (solid colour). It is usually seen in work2 l

clothing and industrial fabrics.

Gabardine Damask
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8. Jean: It is a warp faced twill of carded yarns. It is Iighter weight than drill, and it has finer

yarns but a higher warp-yarn count. It is usually with coioured warp yarns and white
weft yarns. Jean is a piece-dyed also or printed medium-weight twill used for
sportswear, draperies, slipcovers, and work shirts. Jean is not heavy enough for work

pants.

71.' 9 !9.-.?.4-1 ï- ?$ @ 1..3.(?.'îF a b r i c c o n st r u ct i o n 
. 

- 

j . j ja-jjq '84X5 to

Gabardine: lt is a tightly woven, medium to heavy-weight, warp-faced steep or regular-
angle, twill weave fabric with a very prominent, distinct wale that is closely set together
and raised. lt always has many more warp than weft yarns. lt can be made of carded or
combed single or pIy yarns. The Iong-wearing fabric may be heather, striped, plaid, or
solid colour. The fabric can be wool, a wool blend, or synthetic fabrics that resemble

wool. Gabardine can also be 100% texturized polyester or a cotton/polyester blend.

>@' %!:J-$?.ï-?,5' 1-$9-26'1Fabric construction 
.

v

10. Damask: W oven fabrics made from expensive mercerized cotton for bed clothing and
table cloths. The figured design often is made by interchanging satin and sateen weaves.

twill weave fabrics in which light ancl clark colours alternate in b0th warp and

Brocade: Heavily figured jacquard fabric, often with lusture yarn effects. Used in formal
w e a r a n d f u r n i s h i n g s .

Corduroy: p. cut pile cord, usually in cotton. The cords may be of various widths, Used

m a I n Iy i n I e i 'S u re a n d bu s i n ess wea r.

M ulI: Soft, fine, open, plain weave cotton fabric with a very Iow thread density in b0th warp
and weft. Used for blouses and squares.

F i I - ) - f i l Brocttde C.- ord tlroy M tlll
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in the warp .direction.Pin stripe: W orsted woven fabric with fine Iight-coloured Iines

Used for suits arld costumes.

Ottom an:
furnishings.

Panam a: General term for a plain-based weave where two or more warp and weft yarns
interlace as one, giving a chequered appearance. M ade from cotton for shirts, tropical

suits arlcl Ieisure wear, or wool for suits and costumes.

Pocketing: Cotton plain woven fabric made sm00th and dense by calendaring, for

pocket linings.

to 10 ribs per cm for coats, jackets, andW a r p -f a c e d ri b

;a !

Pin strip e
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Seersucker fabric: Cotton fabric with crinkled Iength-way stripes caused by differential
shrinkage. True seersucker is generated by differential warp tensions but finishing
treatm ents can produce a similar effect. Used for blouses, shirts, dresses.

Amazon: Very fine, satin weave for business suitings with fine worsted warp yarns and

woolen weft. A light m illing or raising finish m ay be given.

Terry: A soft, voluminous, Ioop pile fabric. The loops are formed in a second warp sheet
by a special weaving technique. Used for bath robes, towels, sports and Ieisure wear.

*' - %j.j N
>  w a

$ ...-

j -NMy .N

Seersucker fabric Amazon Terry W hipcord
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W hipcord: General term for densely woven warp-faced fabrics with a steep twill Iine. In
worsted yarns with a clean finish for trousers, suits and coats.

Blazer c10th:
Traditionally an all-wool woven fabric for apparel, in either solid colours or stripes, that
may be milled and/or raised. Imitation blazer cloths introjuce cotton in the weft. The
term may be used Ioosely for other fabrics for blazers.

Trouser:
Trouser is a Iong pant or full pant.

Fabric Construction or Specification:

The specification of some export oriented commercial fabrics those are produced in Bangladesh
as follows:

Name of Construction or W eight Name of Construction or W eight
the fabric Specification the fabric I Specification
Gabardine 110 X 51 ,, Twill 20 X 7 ,, 298 GSMx 56 X 57-58

20 x 16 210 GSM fabric 128 X 42
Twill 7 x 7 ,, 

1 

aac Gsv72 x40 x 57-58 jGabardine x 56'1 i.Jz Gsv fabric 72 x 40
20/2 )( 10

30 x 30124 
x 70 Twill x 57-58'' 160 GSM

x 56.1 z4s Gsu 130 x 70
Gabardine 20 + 20 x 16 + 16 fabric

1O8 x 58 16 (sjub) x9 26S GSMG
abardine 4042 x 40/2 X 56'' 2:o Gsu Slub Twill x 57-58.,

95 x 48

Gabardine 80 X 48
x 56.'( 10+10) X 10 30O GSM Herring 20 X 20 '

x 5.2-s8'' 1,s Gsv
bone Twill I 108 x 58

, ,1 1 1 6 x 4 O c c !Gabardine 2c + 2c x 7 X atl 28s GsM l
M icro 15OD x 15OD

112 x 54 X 57-58.'Gabardine x s6'' Twill 145 x 80
16 + 16 x 12 + 12 27O GSM

45/2 x45/2T C Twill X 57-581'
. . jzg x 70

I
I 80/2 x looy

.y- ,, ,,cotton y/d x s8 /s9
.-?-. 142 x 84Twill
1
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Name of Construction or Weight Name of j Construction or Weight
fabric Specification fabric i Specification

canvas 10 x 10 26O GSM sheeting 30 X 30 1, 105 GSMI x 57-s8'' 6a x 6a X 57-58
72 x 42

1Canvas 20 
x 16 1,c Gsv 16 X 16 ,1 1ac Gsux 57-58'' j X 57-581O0 x 50 Calico 60 x 60 or 6

.15 ozi

'

Canvas
16 + 16 x 12 + 12 lj l 14 X 14Panama x 57/58 c

alico I x 57-58'' 6.80 OZ108 x 60 64 
x 581

I16(sIub) x 9 poplin 30 X 30Slub x s7
-58'' z6c Gsv x s7-sa''80 x 48 

1o4 x 81canvas

Light 30 x 30 ,, 
l 40 x 40

x 58/59 y s7-s8''canvas 1o8 x 80 Poplin 133 x 72

20 x 20 ,, 40/2 x 30Ribstop x 57-58 Poplin 
y s8/5at'1O8 x 58 195 GSM ./4 x72

Ribstop 20 X 16 Heavy 40/2 X 40/2x 57
-58'' i 58,,/59,'96 x 50 193 Gsv poplin l 112 x 50

. T/c(65/35) 119O T 
j 4s x 45xo'' blended y s8''/s9''Nylon 

7ûD(24F) y 7gD(24r) j laa x 72poplinF
abric r

95 x 80 CVC(6O/4O) 45 x45Pol
yester x 60', bjended ./6 x s8''/59''7OD x 75D 136 x

Fabric poplin
21O T Prem ium 60 X 50

X 58'' '' ''X 58 /59Oxford 7OD x 7OD poplin 110 X 76
95 x 80 Premium 80/,. x 80P

olyester X 58'. Iin X 58''/59',450D x 450D P0P 128 x
98Concord

d 45s;y 16 Cotton 1oo/2x1o0/2 ,, ,,M ixe y s7/s8'' Premium 
x s8 /s9104 X 60 144 X91

Oxford poplin
M icro 7559 )( ICCD Bedford 07 XO7

X 57-58'' x s7-sa''Shirting 112 )( 70 cord 72 X42
Oxford 72 x 62 128x 72(Y
arn Dyed) X 58/591' Bedford 40 x 40 X 58''/59'130 x 20

Cord
Cotton 156 X 61 40 X 40

X 58/59'' Flannel x 42-4a,,
Oxford rû x 80/2 (yarn Dyed) 20 X 10

60 x 68 42 x 44
Oxford X 58/59'' Flannel 24 x 13 X 42-43'.40/2 x 40/2

(Printed)Oxford 1M X 76 Twill 64 X 54
X 58/59'' X 44-45.'('farn Dyed) 82/2 x 122/2 flannelty/d) 21 X21


