I1. KNITTING

Knitting is another method of clothing construction, whichis being widely used in garment manufacturing
technology. It is the second most frequently used method first being the weaving. Originally, the knitted fabrics
were hand-made and were used only for hosiery and inner garments but their wrinkle resistance, stretchability
and comfortably close- fitting property has made them popular for sportswear and other outerwear apparel
dlso. Today, a wide range of machine-knitted fabrics is available not only as hosiery garments, innerwear,
 sweaters, slacks, suits and coats etc. but also as rugs and other home furnishing articles.

Technique used for knitting = | | . |
| Knitting is the construction of a fabric by forming the yarn into interconnecting loops, which hang
. i hand. from a single yarn that runs across
one u ; may be constructed by machine or hand, | 1S ns acros
the ffﬁ)orlil;l:; (Z'tr}:z zhicfzgr(l; yaZns that run length-wise. Crocheting is the snnples‘t form of Icglttmg n
which a chain of loof)s is produced from a single thread by means of a hook. A knitting machine has a
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number of such hooks that arc evenly spaced, the spacing being proporllgnal to l]}c; size of th;al S:;tCh' The
length-wise rows of interlocking loops arc called wales unclllhc rows running cros;)sms; arclca c dCOUrSes
(Fig 4.22). Wales arc similar to warp and coutses (o weft inweaving. The num Ic_:rlo PNE cs a,?h courseg
per square inch of knitted fabric is called the Gauge. 1t determines the density ol the fabric. The highe

yarn and knit type being cqual, the fabric that hyg

the number, the finer the fabric. All other factors ol | K ey .
more wales in it, is more rigid and stable in width and the fabric with more courses 1n 1t 1s more rigid apq

stable in length.

A. Courses

The quality of knitted fabric is affected by quality of the needles also. The thickness, length and the
closeness of needles in the knitting machine affects the appearance, texture and dj.lrabirlity of the knitted

fabric.

~ Comparison of knitting and weaving techniques

Knitting

“Weaving

. Knitting is done by interlocking the ldops.
. A single thread is used to form the loops.

. Knitted fabrics are quite stretchable, They can
stretch in any direction to fit the body
comfortably and provide more room for
movement, g

. Knitted fabrics provide warmth because of

insulation provided by air entrapped in them,
because of construction technique.
. Knitted fabrics arc not wind proof unless heavily
napped. Thus they arc porous and provide
~ breathing comfort during body moveifients.
_ Knitted fabrics are very absor})é'm, light in
weight and wrinkle resistant,
_ Kanitted fabric tend to shrink unless gonéﬂ\rougli
special shrink-proof processes.

sag.

Weaving is done by interlacing the yarns.

At least two sets of yarns are used — warp and
filling. ‘

Stretchability is very less that also in diagonal
direction (bias).

Warmth is due to the inherent property of the
fibre e.g. wool. Weave does not provide any
warmth, :

Due to the compactness in construction, wover
fabrics are less porous and do not provide much

| breathing comfort.

Absorbency and wrinkle resistance are not due
to the weave but due to the fibre characteristics
and finish.

Woven fabrics do not shrink unless stretched

Woven fabrics retain their shape and do not

_ Some knitted fabrics/fd to lose théir shape and

'| sag easily.

___-"/

/

.
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Weaving

e . .
9. In knitted fabrics, a single loop if broken will
start a run and spoil the whole fabric,

10, Designs can l.)e changed very rapidly therofoo
- changed fashion demands can be met quickly, )
11. Knitting is faster than weaving, Plain knitting is
up to 5 times faster,
’-—— .
Knitted techniques are mainly of two types :
1, Weft'lfc:;nflg - m wm?h One.contmudus yarn forms courses across the fabric.
2. Warp- ttmg —in which S.eroles of yarns form wales in the length-wise direction of the fabric.
_ L. Weft kmt.ttmg. : Weft km.ttmg 15 S0 called because just one yarn forms continuous rows of loops
in the'hOHZOIl.tal .d{recuon as Weft_m weaving. The hand method of knitting is weft knitting. On a knifting
machine, the individual yarn is fed to one or more needles at a time. There are three fundamental stitches
in weft knitting : |
(i) Plain knit stitch
(i) Purl stitch |
(iii) Rib stitch ' G
(i) Plain knit stitch : The plain knit is the basic form of knitting in which a loop is drawn
through the front of the previous one. It can be produced in flat-knit or circular form. The
flat-knit is also called the jersey stitch. In this, the knitting is done on a flat-bed knitting
machine which has a row of hooked needles arranged at an even distance in a linear position

on the needle plate. These needles move'_up turn by tun to accept the yarn from the yarn feed
thus fc‘J'rming one row of loops on each passage. Since all the needles of such a machine face
e in one direction and the fabric has a distinct smooth

one way, all the loops produced also fac :
ws of opposing half circles at the back (Fig 4.23). A

surfaced at the face and interlocking ro | ' )
circular knitting machine is used for making circular or tubular fabrics and is more efficient

as compared to flat knitting machine.
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| ' le to wear but they may sag. at areas of

in-knit fabri tch and are comfortab : y sag

greatzlalll-lx'mt fabrics have gfﬂ:eig:ﬂ cy to curl towards back from the sides and towards the face from
TDresiireandplssher’ © knit, the broken Joop will drop downwards and a vertical run will

Ctop. Ifa yarn is broken in the plain

In woven fabrics, yarns are not intcrconnected.
Hence such a problem docs not arise.

Special looms arc to be designed for a new
weave therefore, changes cannot be very quick.

Weaving is comparatively slow.
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form. This happens more with filament yarns, However, toxturcd and staplc yarns providc some resistangg
to runs duc to their rough texture and betler cohesivencss. | » )

Plain-knit produces light weight [abrics with single or plicd yarns. Many variations C(:llrzl © Created

in plain-knit such as stripes (vertical as well as horizontal), multi-colourcd designs, raiscd designs and

pile cfiects. Some variations of plain-knit arc : ‘ o

— Tuck-stitch ; It is a variation of plain stitch to creatc raiscd dcsigns, whxc;h impart lofty appcPrch

and softness to the fabric. The tuck stitch is made when the ncedles receives a new yarn while stil]

~ holding its former loop, thus forming two loops at a time. More loops can also bc.: formt?d, These

loops are then casted off and knitted. Bobbles in a pattern are made using tuck stitch (Fig 4.24)
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— The miss or float stitch : It is another variation created when one or more needles do not move

to knit the yarn. No loop is formed and the yarn floats at the back. ‘The miss stitch is used while
knitting coloured designs.

Pile effects : These are created by fleece, high pile, terry and velour knits. Depending upon the
type of construction these are used for fur fabrics, rugs and fashion apparel fabrics.

Plain knit fabrics stretch more width wise as compared to length. These are used for inner wear,
gloves, hosiery and sweaters. The

] problem with plain knit is that if a stitch is broken, it will start a run
and spoil the fabric. :

(i) Purl-stitch : Purl stitch is a basic stitch in which a loop is drawn thro_i]gh the back of the previous

one. This construction is also called links-and-links stitch after the German word ‘links which
means on the left. It is also made on flat-

f ; : bed or circular machines but the needles used have hooks
on both the ends (Fig 4.25) as they draw loops alternatively to the front of the fabric in one course
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. . Xt course
to include flat and mib stitches durine il}}‘f‘“‘- of double hook necdles enables ready changeover
& labric construction which makes it possible to producc

patterns resembling the hand
utted ones, The fabrig looks the samc on both sides and resembles

the back of the plain knit (Fig 26y 11 :
down if the loop is bmkc( bg ). Ll}‘? the plain knit purl knit also has the tendency to run up and
i but purl-knit fabrics do not curl at the cdg;s .
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- —  Yam layout Fabric knitted in purl stitch -

1t is a slower and costlier technique and produces he
excellent lengthwise as well as some crosswise stretch, it is widely used for infant’s and children’s wear.

(iii) Rib-stitch : Rib-stitch fabrics look alike on the face and the back side because their construction
has alternating length-wise rows of plain and purl stitches (Fig 4.27). They are produced on a flat
ib machine or a circular rib machine. In the flat rib machine, two sets of needles are placed
opposite each other in an inverted V position at 45° to the horizontal surface. In circular rib
machine, one set of needles is placed vertically in the cylinder and the other horizontally on a dial.
One set of needles pulls the loops to the front and the other to the back of the fabric. Rib stitches
canbelx1,2x2,2x1, 3 x 1 and so on. A combinationof 1 x 1 and 2 % 2 is called accordian

rib.
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Yam layout
4 1 as ertical tipes can be knitted. Full cardigan stitch, halfcardigan

_knit (Fig 4.29) stitch are some other variations.

Variations — Horizontal as we k
ch (Fig 4.28), double gty

stitch, interlock stitch, cablestit P e
Dou%llihii::'abﬁcs are more stable and have limited .stretchmg
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Yarn layout A double knit fabric

Rib construction is costlier as it requires greater amount of varn. The rate of production is slow but
the rib construction does not curl on edges and lics flat. If a yarn breaks, it will cause a run downward
only. However, double knit fabrics do not run. Widthwise clasticity is excellent in rib stitch especially in
2x2 structure. Due to this character, it is extensively used in wrist bands of sleeves, waist bands of

- garments, for finishing neck lines, for inner wear and socks. Interlock stitch and doub’le-knit stitch are

’ , . - .
used in sportswear, slacks, women s suits and dresses, men’s suits etc. cable stitch is popular in outerwedl
especially sweaters. :

. . .V\{arp Knitting : Warp knit is the innovative product produced by complex knitting machines
szrp knitting differs-from weft knitting basically in that each needle loops its own thread. In weft knitting
a single yamn goes past each needle turn by turn across the fabric, In a wzirp knitting eaéh needle has 1

~ ownyarn, which goces the length of the fabric. The needles produce parallel rows of loops simultaneous!y

. that are interlocked in a zig zag pattern. If each needle performs its loop forming ¢ clelc):ach time with I

own yarn then therff will be a large number of unconnected crocheted chains Ifg th}:a yarn after forming?

loop. on one needle is passed on its adjoining needle, then the crocheted chait;s will join to form a fabr®
| ‘The stltche's on the face of the fabric appear vertical but at 4 slight angle and t]u;l stitches at the bac¥
appear:horizontally as floats at a slight angle. These floats are called laps, which are characteristic®

warp knits.

I walp knitting a!l the needles. work together thus a full row is completed in time that is taken
one needle to complete its loop forming cycle, Thus warp knitting is very productive with speed as much
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~sy-slip and trouble-fic . Y, only filumo 0 USC it i

o casy-Stp e [CO yarns whigl, I‘urlher’im )3/0 ]u-‘l yarns aro used for warp knitting which
warp kuit fabrics have many Proves knitling efficicncy.
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quinkago resistant, strong and abeasion regisg well k

su:".‘ili‘\g' Quality, stitching, texture, compacty

ant. fubri nits, These are smooth, sheer, wrinkle and
0‘\,8 tbries, They do not run and arc less susceptible to
sheer lingeric to bulky sweaters, oven pilos mui J e bOlllcl- than woft knits. A wide rango of fabrics from
) it acquard designs ar -

oV cs of warp-knitting, These aro ¢ gns are produccd by warp knitting, There
re seven y'p g. These aro tricot, M; ¥
“t{‘(-inscﬂiml warp-knit. » Milancso, simplox, raschel, ketten-raschel, crochet and

(i) Tricot Knit : The tricot knit maching |y
yarns from a warp beam is fed to a row
controlled by yam guide sct in a guido
is used for cach set of warp y

as onc or more warp beams mounted above it. Each sct of
of needles arranged across the width of the machine and is
bar which is also laid across the machine. As onc guide bar
amns, the number of guide bars will be same as the number of warps
boams. Thus the terms one-bar tricot (Fig 4.30A), two-bar tricot etc. arc used. The greater the

number of bars, ‘the greatcr‘ is the design flexibility. Highly uniform filament or textured yarns are
used to get maximum efficiency and high speed.
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C. Rashel stitch -

A, Tricot stitch

Tricot fabrics are porous and allow passage of air and moisture hence, are comfortable to wear.
They are soft, wrinkle resistant, with good drape, abrasion resistant, reasonably elastic and do not run or
fray. Hence, these arc used for wide variety of garments such as lingerie, slecpwear, blouses, shirts,
slacks and other outerwear. Some other variations of tricot knit are plain tricot, satin tricot, mesh-effect
tricot, clipped dot tricot (with dot pattern) and napped tricot. | | |

(i) Milanese knit: Milanese knit fabrics resemble tricot in appearance though the technique used is
| different. It can be identified by the fine rib on the face and a dllagm}al pa}tem on the back (‘f:'lg
4.30B). Milanese fabrics are knitted from filament yarns a.nd are light in weight. They are superior

" totricot in smoothness, elasticity, uniformity and tear remsfanc?e l?llt are very COStlY_-
(iii) Si'mplex knit : Simplex fabrics are knittedon a machine which is llkf: t\}ro tricot mac_:hmas arranged
back to back. hence the fabric also looks like a double-faced tricot. Simplex .fabrlcs are made. of
fine yarns b1;t are somewhat dense and thick. They may be napped to obtain a soft suede-like

finish, Simplex fabrics are used for gloves, hand bagS', sports _“’e‘?r cte, : ‘
%) Raschet kuit : Raschel fabrics are different from tricot (3571c Stk s GRS YhLeaTy
+ Ra te. lace like patterns (Fig 4.30C) Whllt? ll.'lcot a ngs are made of fine yarns
yamns and have intricai®, | patterns. Machines used for knitting these fabrics have two to forty-
and have simple _g_eo’f“en:lca tlpiat wide variety of fabrics can be produced with these machines.
;ghthgliude 1:;3;5 :lilgirt;nr)gf versatile and can knit every type of yam, made of any type of fibre
aschel machine

including metallic and glass and in any form staple, filament or novelty.
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Raschel fabrics range from laces to power ncls for foundation garments to such pile fabrig ,
carpets.

(v) Ketten Raschel Kuit - This knit is also called chain raschel. It is a variation of tricot knit iy
which raised pattern eflccts can also be achieved. The f abric is finc with superior elasti(;ity
and cover.

(vi) Crochet ; Thisis a basic stitch, which is used in hand-crochet work using a pillar chain (Fig

4.31). Wide variety of fabrics ranging from nets and laces to bed spreads can be constructeg
from this stitch.

Crochet knitting

(vii) Weft-insértion warp knit : Insertion knitting is a modification of knitting construction in
which extra sets of yarns are woven into the knitted loops (Fig 4.32). The extra yarns provide
greater stability and reduce stretchability. Weft-insertion warp knit is formed by interlacing
a set of weft yams crosswise into a warp-knit structure. The weft yam dominates the
appearance of the fabric and provides versatility because it can be of spun, slub or textured

yarns, which can also impart colour, variety and pattern. Fabric stability is obtained in the
width. Warp yarns can be inserted to weft knit fabrics also. - |
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(viii) Jacquard knitting : Jacquard mechanism can be incorporated in both weft and warp kit

. . . v-mg
to produce multi-coloured designs. The Jacquard punched card technique used 1n wea

can also be adapted to knitting. Cards control the needles that are to be dropped of lifte
produce the pattern. d | . o B
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V. KNOTTING

Knotting technique is being used since ages to secure the ends of a woven fabric in a decorative way
{e.tocreate a lacy edge. Now 1t1s also worked separately to make household articles and is also attached
ts and other items as a trimming. The ornamental knotting technique is known as Macrame’.

{o garmen
d'in Arabia as early as the thirteenth century. From there the art of macrame’

Macrame’ fringes Were use
spread to other countries very quickly through the sailors who bartered the articles knotted by them 1~

other countries.
Macrame’ 1s @ craft of
various designs and patterns.

threads, cords or ropes which are knotted together in different ways to form

Materials required :
The material used for Macrame’ is not very expensive and s easily available. The basicre quirement

is a variety of cords for working and to use as fillers.
d for knotting —

1. Cords: Two sets of cords are use |
© (i) Working cords - The cords that are used to tie the knots:-.—‘ | | |
(ii) Filler oxr mounting cords — The centre cords around which the working cord‘s are tied.

The cords should be strong enough to withstand the abrasiqn caused by repeated knotting and should

1ot be too elastic. Natural fibre cords made of cottor, linen ax}d jute are most cqmmonly used as these are

readily available, knot easily; have the required length, are 1n 3 variety of weights and colours and can

also be dyed.

r
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‘ Jute is not colourfast therefore, should not bo used for articles of outdoor use. Knitting yams ape Tiot
sultabl? as theso are too elastic. Silk cords produce beautiful knots but aro cxpensive and not always ea
to obtain. Synthetic {ibre cords mads of acrylic and polycster aro also suitable as they knot casily, ar,
\\:czithcr resistant, are available in bright colours and can bo dycd. Nylon and rayon being silky, are
difficult to use as they slip during knotting, Synthetio fibres when combined with natural fibres, Provide
added strength and durability to a cord.

Plicd cords : Cords can be formed by twisting tightly togcther several lengths of filaments, Each
filament length is called a ply. A three-ply cord consists of three scparate filament lengths twisted together

The size of the cord is given by its diameter. Some cords are also made of braided filaments,
)

2. Other supplies : Very few materials are required for knotting (Fig 4.34), These arc -

/—Board with surface marked in 1" squares

'] 1z ‘
- i v ‘
e AR T TN Dowel used as a support for cords
Pl i R RO -
s P e T S
{ i RN C-clamps to hold dowel
. - S ot >

to the board

T pins to secure cords to
' working surface .-

Clips to keep unused
cords away

Rubber bonds to hold
bundles of cords '

0 bKﬂﬂfltiI;lguI?Oal'd - A knotting board is required to provide flat surface for.workiﬁg The
oard should be thick enough to provide support and i . G s
: porous enough
keep the cords and knots ' B Ao InSRCpingani if, To

even, the board should be covered with paper marked in one inch
squares. ‘ '

(ii) Dowel or filler cord — A support is required to mount the knotting cords. so that these can be

tied under tension. It can be a dowel, cord, a ring or a belt buckle. A stretcher frame can also
be used as a support. ' : ; : ;

(iii) C- clamp — These are used to hold dowel to the knotting board.

(iv) Pins - Pins are required to hold cords to the board, These include T-
etc.

(v) Clips - Clips are required to hold the cords that are not being used and keep them aside the
working area.

(vi) Scissors — To cut the cords.
(vii) Beads and rings — To make the work attractive.

Estimating the length of cord required : Though it is difficult to eétimate the exact length of cord
required for a particular work, generally the work can be started using the individual cords seven to eight

pins, U-pins, Push pins
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m of the finished picce, Thi —
umc ing cord will be 3%210 4 times lo;‘ 3 us means that when the cords are folded and mounted, each
i, o and the tightness of the knots Aljdc \ l-hc" “,'c finished picee, The required length may vary with the
cs18 + A design with more number of knots will require a greater fength of

comparcd to the one with more gr d kn
cords @ ¢ arcas of [loatj ds i i [1g i S
rcquirc more cord lcnglh as compared to Iooscl:o,, licd lll,ﬁc?l(:;l dsto.cords without ket lbhlly " .

Esnm’:ltmgfllllc number of cords requived : The number of cords required for a work depends
upont the '\\'ldth 0 .{ 1c I-JI"LICIG to be prepared and the thickncess of lhé cords. Thercfore, it is better. 1o lay
grands side by side 1_111 they measure one inch, Count the number in o;w inch anc,l multiply it with
mcasuremcnt of the width of the article in inches i.c. if four strands laid side by side measure one inch

then @ PiC‘fC that 1s ten inches wide will require forty cords when folded or tied to the mounted cord. The
pumber will be actually twenty lengths of cords.

Techniques to Form Some Common Knots

gome commonly knots u§ed in knotting are lark’s head knot, lark’s head sennit, double half hitch,
square knot, square knot sennit, overhand knot, basket knot, Josphine knot, Cavandoli work etc.

1.Lark’s hcad- knot : Itis a mounting knot used to tie the knotting cords to the dowel or the support.
[t is also called a slip knot. To tie the lark’s head knot (Fig 4.35), fold the cord in half to form a loop in
font of the dowel (A), carry the loop back and under the dowel (B), put two ends through the loop (C)
and tighten it (D). For reverse Jark’s head knot, place the loop behind the dowel (A), bring loop down in
front of the dowel (B), pull the two ends through the loop (C) and tighten them (D). It is also called

reverse slip knot,

e LD
Lark's head knot

2.Lark’s head sennit : Itisa chain of lark’s head knots worked vertically. To make it (Fig 4.36),
bring knotting cord over anchor cord (the cord around which the knots are tied) then around and behind it,
then throy gh the spac ab etweeh ihe two (A). Then bring the knotting cord under the anchor cord, around
and in front of it and down through the space between knotting and anchor cords (B). Tighten the knots

and repeat,

AN



L e S Rl T A e !
L .- T e

3. Double half hitch : The double half hitch is a basic knot and is also called the clove hitey, It
formed by Knotting two hall hitches one alter the other. The halfl hitch is ra‘rcly uscc} alone, though j; an
be added to the double half hitch to form triple hallhitch. The double half hitch rchul.rcs two cords; gp, s
be used as knotting cord and the other as the holding cord, which is held tau.t during the knotting Proce 5
To make a half hitch, hold the knotting cord behind tho holding cord, bring it under the holding corq thep
up and over it. Bring the end through the loop (A) and tighten the knot (B). To form it a double half hit},
(Fig 4.37), again bring the knotting cord up and over the holding cord, put the end through the locp
formed by the knotting cord (C) and pull to form a tight knot (D).

: |

e

Half hitch " Double haif hitch

The double half hitch is tied in straight lines vertically, horizontally or diagonally according to the
position of the holding cord. To make a horizontal line, place the left cord in the horizontal position across
the other cords in the row. Tie a double half hitch with the second cord on the left. Then tie a similar knot
with each of the cords across the row. After knotting the last cord, turn the holding cord in the opposite
direction and work from right to left (Fig 4.38A.). To make the diagonal lines, place the holding cord
diagonally and make a double half hitch with each cord (Fig 4.38B). Vertical half hitch knot is a variation
of the double half hitch, in which the holding cord becomes the knotting cord and each of the knotting

cord becomes a holding cord (Fig 4.39A). Rows of double half hitches can be combines to form many
designs such as diamonds, crosses, zig-zag etc. (Fig 4.39B).

A. Horizontal double half hitch

B. Diagonal double half hitch
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A. Vertical Double

Half Hitch B. Double half hitches joined to make designs
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4. Square knots :  The square knot is also a fundamental knot which is tied with four cords. The

o inside cords are anchor cords, the two outer cords are knotting cords. To make a square knot, number
2 kmots from left to right 1 to 4. Bring cord 4 under the two centre cords and over cord 1 (Fig 4.40A).
Then bring cord 1 over the two centre cords and up through the loop made by cord 4. Keeping cord 2 and
3 taut, pull on tightly cord 1 and 4 to make the first half of the knot. For second half, being cord 4 under
42 two centre cords and over cord 1. Bring cord 1 over the two centre cords and through the loop made

by cord 4. Pull on tightly cord 1 and 4 to complete the knot. A square knot lies flat.

B C D =
A 4 >
! 2 3 4
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2 31 i o2l

A. Making a square knot

s S. Half square knot sennit }Ec'hain) : Tic only the first }}a[fofthe Squate knot and loop on the left
fl Sonly. I half square knot is tied tightly; it will twist around itself after tying about four knots, This will

4025, Ba) spiral. If the knots are tied with the right cord the chain will twist in the opposite direction (Fig -



— } ted by oxchanging the knotting cords and a"Ch-c:]r cordlsm |
; _—
rows of squarc knots (Fig 4.40C). For the first row make a basic sqtllrlclzolz::;ti I:;lc:) If.d'lsc 31 i::]u[]: of fy,
cords. For the sccond row, leave aside row 1 and 2 and make @ Sfll!ﬂr(;\llcrl1'|ti11g squarc knot 'fan‘d "
cords 1 and 2 of the adjacent sct. The third row repeats the ﬁrsl row. / o ;cxwrc S 1f w;
spaced, give a lace like appearance, if ticd closc logqthcr, they form a's idte .n - |
6. Overhand knot : The overhand knot is the simplest knot used 11j k.nloltlﬂg- | 110 ?t Iequires gp|

one cord. To make it, make a loop and bring the end of 111c'c0rd‘ through it (A). 'P‘_‘l fo llgh.tcn the logp,
Overhand knét can also be ticd with the filler cord (B) or iuterlwn?cd. To make the intertwining Overhang |
knot; tie an overhand knot with one cord. Before pulling it tight, slip the second cord through the loop ang |
fic an overhand knot with it. Pull both the knots tight (Fig 4.41).

The squarc knots can be alterna

dcly

7. Basket knot : Basket knot is made by using two cords. Cord 1 cord is passe_d over the cord 2
towards right and then behind to the left. Cord 2 in then folded upwards behind cord 1 and again brought
forward through the loop formed by cord 1.while passing over cord 2. Cord 1 is again passed over cord?

.on one side and below it on the other thus forming a square shaped knot as shown in Fig 4.42.

8.J 98Dhine lnot : Josphine knot is also known as Carrick bend, Mount two cords at midpoint °
that there become four working cords. Make a loop witl

the . _ 1 the left cqrds placing the working end under the
. beginning end (A). Then place the right cords on top of the loop that wag formed with the loft cords. B

ds (B). The right cor ds are woven over and und®
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A.With an overhand B, With a square C. With double half hitches
knot knot

Uses : Knotting is used to .make many utility and decorative articles. Utili
fringes, bags, chairs, Baby swings, bottle racks, napkin holders, cutlery holder

ty articles such ag laces,

s, pot holders, Magazine
X . |
holders etc. and decorative articles such as curtains, wall hangings etc.

e ot e S _’:;""' i ,,,,m,
QUESTIONS -
SUBJECTIVE QUESTIONS

1. Define weaving, Explain basket and twill weave.
2. Explain bonding and felting,

3. What s a loom? Explain the equipment and steps involved in plain weaving,

4. Explain the steps involved in the manufacture of felted fabric,
SHORT QUESTIONS

1. Write about foﬂdwing |
(1) Harness (ii) Plain weave fabrics (iii) Fulling (iv) Properties of bonded fabrics

2. Fill in the blanks ; ) -
@ )

construction.
(ii)

(iii) Woven fabrics are made
yarns.

(iv) Two types of simple weaves are ' ‘and
(v) A fabric structure formed b

y interconnecting loops is a
(vi) Felt is not suitable for clothing because of jtg low -

(vii) : force is used to bing the fabrics in felt,
(viii) Non-woven fabrics are of two types — : and — —

(ix) Knotting technique of fabric construction o
Ans. (1) weaving, knitting,.bon'ding, felting (ii) Wweaving (iii) warp and weft (iv) basket weave, “Vle,
weave (v) knitted fabric (vi) tensile strength (vii) frictiona] (viii) durable, disposable (ix) Macra”

10

e

g . and | are the methods of fabric

is § process of interlacement of warp and weft.
of two sets of yarns known as ' and —

is known as

I|
i,
|I
|

|

I
i
|




IV. BONDING

Bonded fabrics are non-woven fabrics in which techniques other than interlacing are employed for
adhering the fibres to each other. The fibres may be held together by some mechanical, chemical, thermal
or solvent means or their combination. Felted fabrics are also non-woven fabrics but bonding is different
grom felting in the sense that in felting frictional force is used as bonding agent while in bonding other
techniques of bonding the fibres are to be applied. The history of non-woven fabrics dates back to early
1930s however, the invention of new types of binders recently has led to a greater interest in the development
of this technique. \

Manufattur_ing Process : .

Any fibre that will not melt due to heat used during processing can be used. The fibres include
- cotton, wool, rayon, acetate, nylon, polyester, acrylic, polypropylene etc. Cotton or viscose rayon alone
| orin combination form the base of most non-woven fabrics. Very short and waste fibres can also be used

| . .
but longer fibres produce stronger fabrics. Two techniques are used for bonding fibres :

(1) Thermoplastic fibres such as cellulose acetate are combined with cotton and heated to soften
the thermoplastic fibres which fuse over and around the other fibres. As the fibres cool, these
are held firmly together. The resulting product resembles cloth or paper.

(ii) In another process a binder is used in the form of a melt, solution or emulsion. Rubber latex,
synthetic-resin emulsions and water soluble derivatives of cellulose are some of the binders

used. |
The steps involved in the manufacture of bonded fabrics are :

- L. Cleaning : The fibres are cleaned and impurities are separated.
2. Web formation : A non-woven fabric is basically a web of fibres held together in some way. The
web may be of staple fibres or filaments. |
(i) Webs from staple fibres : Carding is used to make multi-layered webs from staple fibres.
In a carded web the fibres are aligned more or less'l?arallel to each other. Thin webs of
parallel fibres may be parallel-laid, 1ie. in the same direction, cross-laid or random-laid.
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(h but low cross-wisc stren gth. Thesc wepq

The parallel laid web has high length-wisc streng, ,realer cross-wisc strength but jg
arc produced for disposable products. Cross -aid web ha,s [%brCS arc blown on to a rotating
costly to produce. To form the random-laid web, loosc i iform. High-velocity sprayeg
perforated vacuum drum. Randomly laid webs arc very unl 0t ‘ra ol and fhen: Rt 58
web is used for thermoplastic fibres in which fibres arc firs srlz1 ‘ 13: g techiiquo i whih
pressure are applicd to fuse them. Wet-lay web is bascd on paper tcrs and pulpers and thep
fibres are mixed with certain chemicals, processed through bca.c 2 wiob, wihich s ther
passed on to a wire screen. Excess moisturc is drawn off lcaving >
compressed.

(i1) Webs from filaments : Filaments can also be tangled Fogclhcr to forl?l th]c; :Vltetfh;f}rl Clsliﬂy
extruded filaments arc allowed to drop in curls and spirals on a mOVJI(l:lgt NN ay
contain patterns outlined in pins. The filaments arrange themselves f'trm;n FISJe - orm
attractive patterns. Thermoplastic filament fibres are heated sufficiently to fu gether to
form a strong fabric suitable for curtains, tablecloths etc:

3. Bonding the web : Several methods are used for bonding the fibres in the web to form fabrics,

(i) Resin Bonding : If the fibres are absorbent, the web 1s saturated b}f spraying with or
Immersing in a bath containing suitable bonding agent (Fig 4.33A)._ It 1s then compressed
between two rollers to squeeze out excess liquid. The web is then dried and heat-cured at a
temperature of 93-204°C depending upon the material used.

R4 gre - Y il

A. A'dh_esivé.bonding in cellulose )
wiper-adhesive applied in dark stripes

B. Mel_t bonding in thermoplastic fibres

(i) Latex foam bonding : Latex foam may be used for bonding the fibres into non-woven

fabrics. Latex may be applied to the web of fibres by pressure-spreading, spraying or by
using some other technique. . :

(iii) Heat bonding : When a web of thermoplastic fibres or filaments is heated, the fibres soften
into each other at many points. At the

points where fibres cross over each other, rigid joints
are formed (Fig 4.33B) in the non woven fabric which make the heat bonded fabrics stiff,
(iv) Stitch bonding : Webs may also be given extra strength by stitching them through with
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TGCI
snishing non-woven fabrics - I N - -

+ Fl(:i‘en ffbrics Dvein ‘ibl:lc‘\ ¢ Only limited [inishing techniques can be applicd to non-
“InqofhneQS en'lbos-vsi}nggfoi lQoilc adftc& the fabric is formed. Calendering can be donc for
S0 S, El & or textured effects, printing d ci d
or better focl. printing may also be done, Softness may be adde

properties of non-woven/bonded fabrics :
Properties of non-woven fabnc's are variable depending upon the fibres used and technique applied
o form the web as well as for bonding.
(i) Their appearance can be paper-like, felt-like or like woven fabrics.
(ii) They may be soft to touch and resilient or hard, stiff and very little pliable.

(iii) They may be thin as tissue paper or many times thicker.

(iv) They may be transparent or opaque.

(v) They may be highly porous or impermeable.

(vi) Their tensile strength may be very low to very high
(vii) They may have a good drape or no drape at all.
(viii) They may be easy to wash or not washable at all.

Uses of non-woven/bonded fabrics : | |

Non woven fabrics are of two types — durable and disposable. Durable non-woven are used for
apparel such as caps, interlinings, interfacing; for lﬁfﬁc?ﬁiﬁ’ﬁ?fu’@s’s’u’éh as draperies, furniture upholstery,
for industrial purposes such as filters, insulation etc. Disposable non-
dered and reused e.g. dust cloths, cellulose wipers
1 and industrial masks, bandages and towels.

mattress padding, carpet backing,
woven are for one-time use only but some can be laun
¢tc. They are used in diapers, sanitary napkins, surgica
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L FELTING

( och niques of Fabric Constryctjoy

( Making cloth from loosc fibres is the

‘hes mattcd the wool fibre intg g comp; Oldest technique of fabric construction. The primilivc nomadic
ribe Pactmass to use it as tents, saddle bags and other articlcs becausc

f '« the one natural fibre {]

ool is the ¢ that possess ;

. \\00 . ;DRSS SSCS n SDCCN!I - — T : < ' o a compact
e having strength and durability, The o property of being formed directly 1nto @

pierlacing 1S known as felting, hstruetion of n fabric from loose wool fibres without any
Felt as defined by the Felt Associ
: ntcr[gckcd wool fibres by mechanic
The felting property of \.\’001 is duc to the scaly structurc on the surface of the fibre and its crimpy
are as well as the case with which it can b deformed and recover from deformation. The primary
dividual fibres get rubbed together the scalces entangle in one
ks in an irreversible way to make a mat that can’t be separated.
cales to soften and swell up. For this purpose, wetting altcrnately
d cold tks the best. If the pressure is applicd or the fibre is agitated in a
moist condmo.n, 1t.tends to turn to the root end. The presence of alkalies increases the ease of movement.
Thus felting is c%.lused by the ability of the wool fibre to coil up on itself, interlock and shrink when
subjected to heat, moisture and pressure (friction and agitation also). This results in the formation of a
compact fabric which is strong enough to withstand considerable pulling out. Fibres without such frictional
properties of wool can also form felts though they ne¢d more direct external force to tangle the fibres.

The Felting Process :-

‘l‘“"“ Inc.(1944) “ s a fibrous material which is built up of
alband chemieyl nction, moisture and heat”.

nat e .
mochanisi of felting is abrasion, As the i

another interlock and the whole thing shris
wetting the surface makes it casy for the s
with hot and cold water (“shocking’) wo

Today, speqially designed machinery is used to form the felt: Wool used for felting consists principally
of flecce wool though reprocessed or reused wool can also be used. ' ‘

(i) Sorting and grading : Wool is graded according to fineness, colour and strength.

(ii) Scouring : Wool is then scoured with hot alkali solution, The remaining burrs and vegetable
matter are dissolved by treating it with a weak solution of sulphuric acid and then subject it to
heat. Vegetable matter that turns into carbon is crushed by heavy rollers and removed by dusting
machines. i L ' B , : '

(i) Carding : The cleaned fibres of different qualities are mixed or blended to obtain the desired
quality. The mixed stock is then carded to complete the cleaning and disentangle and straighten the
fibres thoroughly. In the wool felting process, two carding operations are carried out to make the

-~ fibres parallel and of even thickness in the form of a fine web. Several webs may be built up to
form a sufficient amount of weight or thickness. Care has to be taken that webs do not break or
have weak areas. The thin webs of fibres are deposited on to a circulating belt on which these are
arranged one upon the other to form a soft fluffy ‘batt’ which is 2 to 2 inches thick. The batt is
then cut and the edges trimmed to uniform size. Batts are usually 37 metres long, 60 to 90 inches
wide and weigh between 8 to 23 kg. : |

(iv) Felting : After being trimmed, the batts are ﬂr‘st‘ro.lled, then moistened evenly with warm water
and placed between two heavy plates, the top one vibrates. The pressure combined with moisture
and heat interlocks and entangles the fibres. Two 1o tw'elve b.att_s are pr e'ssed together, the number
depending upon the type of article desired. The machinery is automatically controlled so that it
stops when the desired thickness and hardness of the felt are reached. After processing, the batts

are allowed to drain off and cool for about 24 hours. | |
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I{ consists of first dampening the felt with a suitable Juby cany

e inking it by rotating it in
which may be soap, soda solution or sulphuric acid and l'hc"']{';]hm]lrbrﬁ:ant Il,;c]ps o pmducbeowls
where \\'o-odcn hammers compress and release the maltcrial. The and

. o : hour. The longer th -
control the shrinkage. Fulling time varies from five minutcs to half an ger the fely ;g

fulled, the firmer it will be, but if this opcration is conlinucd too long, it may spoil the quality of

the fclt. , : o S

(vi) Final processing and drying : The felt is then ncu.tralfzcd, s.courcd., r}nscid ?n}? ?gd{hDrym-g i
done by passing it through wringers, then by centrifuging. Fl.nally, it lshs retc efth fel desireq
width in flames where the temperature is 150°-275°C, depending upon the type of the felt.

(vii) Pressing : Soft and medium felts are given a broad cloth ﬁn_ish b?f shearlng, firm felts are
smoothened with sand paper. Cylinder presses are used for pressing thin felt while heavy stear,.
heated plates are necessary for pressing thick, firm felt. . ' -

(viii) After pressing the felt is folded or rolled and placed in box-like machine with curved ends ang
hammers hanging from a shaft, These hammers swing back and forth, push, pound and roll the fet
until it acquires proper thickness, firmness, length and width. ,

(ix) Cleaning and dyeing : The felt is now passed through—a'washingmachin'e‘-eqlﬁpp_ed with heavy

rollers and is thoroughly cleaned. If the felt is to be finished in a natural_ polour, then it goes to the
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(v) Fulling : The next process is {ulling.

dryer. If some colour is to be applied, then it is dyed and then dried. - . 5

(x) Finishing : The fine qualities of felt are passed through a shearing machine where all loose ends

of fibres are cut from the surface. Then it is pressed with steam-heated heavy rotary pressing
machine, which gives it a smooth lustrous finish. Felts may also be stiffened, brushed to raise a
nap, given water-repellent finish, flame-proofed or moth proofed depending upon their use,
Types of Felt : R L L ‘
Felt is of two types — Made from wool and from fur, These may be blende'd‘with other fibres also to
provide variety. I . o . o ;

(i) Wool Felt : In any blend at least half of the fibre should be wool as wool is the only fibre that has
cohesiveness to produce this type of construction. Short staple fibres or noil are used for felt but
finer the grade of staple used, stronger is the felt. Cotton, kapok, rayon etc. are also combined with
wool but felts made from such blends are dull, with harder feel and rough texture. Acetate, nylon

and acrylic are also blended with wool to produce cross dyeing colour effects, improve the drape
and reduce the tendency to shrink, ' : | .

(ii) Fur Felt: Fu.r felt is made from the fur of rabbit, beaver and muskrat, Whic;h-has short fibres.
For best quality of hats, beaver fur is used and muskrat fur is added for sheen. Fur felt is

usually made from mixture of fibreg in which fur contributes softness. smoothness. resilience
and water repellency. o > ’ o

Propertics of Felt : |
(i) Felting is the inexpensive method of fabric construction in which lshdrtﬁb’re’s’ téan be used.

(if) Felt does not have any threads therefore, it does not frail like many woven fabrics and does not
ravel like knitted ones. | ‘ : MOVET | |

(iii), Felt has no warp or filling threads, thus it js simple fo use in fabric‘construction

(iv) No twisted yarns are used in felt and there is no interlacing. Hence felt has very little tensile
strength and no stretchability. = : ‘ A
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/—r(v) Felt has no clasticity and drapgpipe '

apability,
(vi) Sewing is difficult ang mended parg
(vi1) Felt can be cut in any

are clearly visib]c,

Uses of Felt :

' eferred
smtable as clothmg because of it low tensile strength but i ? eﬁ?iz plr?leXl ole
Feltis Bot yory d noise absorptive properties make it suitable for various mb us —r——
forhats: Instlafing an 110hlrts blazers, slippers, shoe insoles etc. while thick fa ncss are the speciality
ki aropsod iolrj aCkgtfnss;Jlatmg matenals Namdhas, the embroidered felt throw rug
padding for tables an

of I\ashmn'



