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A-layer, 70
abrasion resistance, 260
absorption of water, 80–4
acid cracking, 47, 50–1
acid hydrolysis, 141–2
acid levelling dyes, 243–4
acid milling dyes, 245
acids, absorbed by wool, 135–7
aerobic/anaerobic treatments, 52
afterchrome dyestuffs, 242, 243
ageing, 104–5
air quality, 303
air-jet weaving, 275
airflow method, 14
‘airless’ drying, 42
alcohol destabilisation, 51–2
alizarin, 239
alkalis, 137–9, 142–3
Allwörden membrane, 70
aluminium, 149, 228
amide groups, 142
amino acids, 61, 130

analysis, 141–2
and formaldehyde, 153–5
oxidation of, 143–4
in wool, 62, 63–4, 65, 131, 133

ANDAR scouring, 30–1, 39
anthraquinone, 239
antistatic treatment, 224–5, 303
artificial fibres, 1, 337, 342–8
Ashenhurst, Thomas, 272
auctions, 10–11, 12
Australian Wool industry, 1, 2, 3, 7
autolevellers, 178–9
automatic winding, 265
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Axminster weaving, 292–4
azo dyes, 255–6

backwashing, 173–4
baking, 41
barré, 287
batch crabbing, 315
batch scouring machines, 317
batt, 306
beam warping, 268
beating, 41
beetles, 217
benchmarks, 1, 336
bicomponent spinning, 201–2
Biochemical Oxygen Demand (BOD),

50
blankets, 349
bleaching, 41, 145, 215–16, 237
blending, 23–4, 183, 186, 293–4
blends, 240, 251, 298

for felts, 305
bonding, 301–2, 310–11
bound yarn, 201–2
break load, 97–9, 100
Brierley (setting theory), 272–3
brightness index, 15–16
British Wool Marketing Board, 8
Brussels weaving, 294
bulk testing, 16
burr beaters (carding), 165

carbohydrates, 67
carbonising, 22, 39–41, 182, 232, 246,

319–20
carcinogens, 255–6
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carder, 185–6
carding, 163–9
actions, 164–6
feeding, 184–5
quality of, 166–8
in semi-worsted processing, 180–1
speeds, 168
in woollen processing, 184–8

carding wools, 182
carpets, 125–6, 180, 290–304

and antistatic treatment, 224, 225,
303

and colour fastness, 252
deterioration of, 303–4
hand knotting, 291
and insect-resist treatments, 219
performance features, 302–4
and photodegradation, 227–8
physical behaviour, 125
and polymer grafting, 231
shading, 125, 303–4
tufting, 290, 291
wear, 126, 303
weaving, 291, 292–7
wools, 3, 7, 13, 14

cell membrane complex, 67, 107,
116–17

cellulosic materials, 251
central wool facility, 9–10
Cerifil spinning system, 205
Chapman model (fibril-matrix

composite), 108–14
Chemical Oxygen Demand (COD),

50
chemically bonded fabrics, 310–11
China, 1, 353, 354–5, 356
chlorine

and antistatic treatment, 224
and oxidation, 145
and shrinkproofing, 220–1, 222, 223

chlorine/Hercosett process, 327, 332
chromium, 243, 245–6

and environment, 254, 255
circular knitting machines, 279–82
‘Clip Cone’ system, 262
cochineal, 239
cockling, 285, 308, 330–1
colour, 15–16, 271

fastness, 252

reversion, 216–17
stability, 226–7

combing, 161–3, 171–3
brushes, 172
quality, 173
rectilinear comb, 171, 172

compact (condensed) spinning, 200,
201

complete garment, 279, 288
computer blend selection, 18
computer control, 277–8, 326
Condensers (carding), 188
conditioning, 325–6
consumer awareness, 355
consumers, health and safety, 253
contaminants, 21–2, 37–8

see also scouring
continuous crabbing, 316
conveyor dryer, 42–4
copper, 148–9
Core Bulk Test, 16, 18
core sampling, 6, 12
cortex, 67, 69, 70–2, 114–16
Cott Opener, 28
cotton, 290, 334, 337, 348
‘Cotton machines’ (‘Cottons Patent’),

276
Cotton, William, 276
crabbing, 314–16

see also setting
creases, 145, 233, 327
creep, 90, 92, 93
crimp, 95, 114–16, 174, 195
Crompton, Samuel, 190
crossbred wool, 3, 13
crosslinking, 61, 62, 107, 130, 151–6

and damage repair, 151–2
and dialdehydes, 155
and formaldehyde, 152–3
tests for, 152

crushing of vegetable matter, 41
CSIRO, 2, 7, 84
cut and sew knitwear, 288
cut-pile carpets, 299
cuticle cells, 67–70
cutis, 70
Cyclic Openers, 28
cylinder crabbing machines, 316
cysteine, 217
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cystine (CYS), 61, 107, 130
and insect-resist, 217
and metals, 148, 149
oxidation of, 143–4
reacts with alkalis, 138, 142–3
reductive cleavage, 145–6

dark fibre contamination, 16
de Smet scouring process, 45
decatising, 323–5, 330

batchwise decatising, 323, 325
continuous pressurised machines, 325
continuus steam setting, 324
pressing/decatising machines, 324
pressure decatising, 323–4

Delay Factor, 186–7
design, 259, 270–3, 279
desuinting, 34
detergent, 33–4, 317
dialdehydes, 155
diazonium salts, 151
dichloroisocyanuric acid (DCCA), 221
dieldrin, 218
dielectric constant, 118–19, 120
dimers, 73–6, 77
direct selling, 7
directional frictional effect (DFE),

105–6, 220
dirt, 21, 22
discolouration, 132
disposal, 253
doffing (carding), 188
double jersey machines, 281–2
double-rove spinning, 198–9
doubling (spinning preparation), 178
doublings (fully fashioned knitwear),

276
drawing, 177–80, 181
drawing-in (warp threads), 268–70
drum openers, 26–7
drying, 40–1, 42–5, 320–1, 329
Drysdale sheep, 7, 14
Duhamel process (scouring), 35
dumping, 9–10
durability, 303
Duralite carpets, 297, 298
dusting of wool, 25–9
dyeing, 139–41, 237–57

dyebath ionic strength, 137, 138

and shrink-resist process, 241
stages in production process, 240–1
for tufted carpets, 298–9
uptake chemistry, 140–1
variations in substrate, 249
and wool morphology, 139–40
and yellowing, 216–17

dyes
classification of, 242–7
commercial forms, 247–8
natural, 238–9

Dylan treatments, 222

East Europe, 351, 352
easycare properties, 240, 326–7, 332
eco labels, 253
effective fineness, 196
effluent, 36, 49–55, 253, 255

components, 49–50
primary treatments, 50
secondary treatments, 50–3
tertiary treatments, 53–4
total treatments, 54–5

elastic recovery, 86–8, 89
elasticity, 260
electrical resistance, 119–21
electronic control, 188
‘emission protection ordinance’, 253
energy conservation, 56, 326
environmental concerns, 6, 21, 252–6,

326
and dyeing, 238
in Germany, 253, 352
and insect resist treatments, 218–19
and scouring, 36
and shrinkproofing, 223

enzymic hydrolysis, 143
epicuticle, 69
esterification, 151
European wool industry, 351
evaporation, 53

fabric
cockling, 285, 308, 330–1
density, 285
design, 270–3
faults, 285–7
mechanics of, 123–5
production, 339, 341
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quality, 284–7
spirality, 285, 287
structure, 271–3, 282–4

face-to-face weaving, 296–7
‘fancy’ twisting, 262
farm management, 6
fast acid dyes, 244–5
Fearnought, 29, 183
feed in carding, 184–5
feed-hoppers, 26
felting, 122, 125, 155, 219, 326

and fibre morphology, 219–20
felts, 300–1, 304–7

quality indicators of, 306–7
uses of, 305

Fernmark brand, 19
Feughelman, Max, 84
fibre

bending behaviour, 92–7
breakage, 101, 116, 166, 167, 169
in combing and carding, 173, 186
consumption, 334
diameter, 13–14, 195
failure in, 101, 116
friction, 105–6, 107, 117–18, 220
length, 14–15, 167, 195
morphology, 60–79
opening, 186
properties when processing, 190–2,

197
protection in dyeing, 256
separation, 186
strength, 97–101, 116–17
torsional properties, 95, 98, 99
in yarn cross-section, 195
see also wool

fibril-matrix composite, 108–14
free-energy diagram, 108–9

finishing, 314–32
of knitted fabrics, 328–30
of woven fabrics, 314–28
see also individual finishing

procedures e.g. milling, carbonising
flame-retardant properties, 225–6, 302,

308
flat knitting machines (‘flatbeds’ or 

‘V-beds’), 277–9, 288
flat-woven carpets, 297–8
fleece fabrics, 281

Fleissner suction drum scouring bowl,
30

floating fibres, 178
flokati rugs, 295
flow patterns, 10, 11
flyer roving frame, 180
folding, 206–7
follicle, 74
formaldehyde, 152–5
France, 352
friction of wool, 105–6, 107, 117–18, 220
friezé texture (tufted carpet), 299
fully fashioned knitwear, 276–7, 288

garment manufacture, 287–8
gauge, 286, 288

circular knitting, 280, 281
flat knitting, 277
fully fashioned knitwear, 276

genomics, 76
gilling

finisher, 175
preparer (intermediate), 169–71, 173

globalisation, 335–6, 349–55, 356
and developing countries, 354–5
and industrialised nations, 350–4
and migration patterns, 350–1

glutaraldehyde, 155
governments and globalisation, 335–6
grab sampling, 12
gripper-jacquard system (Axminster

weaving), 292
guaranteed price system, 349

hand knotting, 291
hard water, 35
Hauteur, 168, 171, 175–7
health and safety, 218, 253
heat of sorption, 82–4
herringbone effect, 271
hydroentanglement, 309–10
hydrogen bonds, 62, 107, 110, 315
hydrolysis, 141–3
hydrophilic groups, 82

impurities, 21–2
India, 291, 342, 355
insect-resist treatments, 41, 217–19
integral knitting, 279
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interlock fabric, 283–4
Intermediate feed, 187
intermediate filament (IF), 106, 108,

115, 116
International Wool Secretariat (IWS),

3, 18, 348
International Wool Textile

Organisation (IWTO), 2, 9, 11,
337

intersectors (gilling), 170
iodination, 150
irregularity index (I), 196
Italy, 351–2
IWTO Draft Test Method, 15

Japan, 54, 353

kapok, 312
keratin associated proteins (KAP), 60,

67, 72, 74
keratin-intermediate filaments (KIF),

60, 67, 72, 74
keratins, 60, 75, 106–7

amino acid composition, 131
degradation of, 227

keto acids, 216
knitted fabrics, 328–30
knitting, 275–89

and carpet manufacture, 302
circular knitting machines, 279–82
flat knitting machines, 277–9
fully fashioned, 276–7
yarns, 180, 264, 349

knitwear, 275–289, 330–2

lagooning systems, 53–4
landfill disposal, 54
lanolin, 47, 48, 62
laser-scanning devices, 14, 16, 18
‘length after carding’ test, 15, 17, 192
levelling auxiliaries, 249, 250
levelness, 243–4, 248–51

and machinery, 249–50
lifestyle changes, 239–40, 336, 348–9
lipids, 62–7, 70

and dyeing, 139
Lo-Flo process (scouring), 36–7
load-extension properties, 84–6
London Shrinkage process, 322

loss factor, 118–19, 120
lubrication, 208

in gilling, 170
in woollen carding, 183–4

Lycra, 201, 240

machine washability, 326–7, 332
macrofibrils, 67, 71, 72, 115
man-made fibres, 1, 337, 342–8
manual winding, 265
manufacture of wool products, 258–89
marketing, 18–20
matrix stress, 110–12
mechanical properties of wool, 84–106
medullation, 18
mercury, 147–8
Merino wool, 2, 3

and cleaning, 34–35
and dark fibres, 177
fibre diameter, 13
and niche marketing, 20

metal complex dyestuffs, 245–7
metal ions, 35
metal-wool reactions, 147–50
18- methyl eicosanoic acid (18-MEA),

67, 69, 70
Mexico, 353
microfibrils, 67, 71, 72, 115
milano fabric, 284
milling, 318, 319
mineral salts, 67
moisture

absorption, 80–4
and crimp, 116
in gilling, 170
removal, 40

mordant dyes and mordants, 239, 243,
254

Morel rollers, 165–6
moths, 217
mule spinning, 190, 191
multi-purpose finishes, 229–30

NAFTA, 353
Near Infra Red Analysis (NIRA),

17–18, 56
needled and needlepunched fabrics,

125, 307–9
floorcoverings, 308
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in horticulture, 309
and waste trade, 308

Nepal, 291
neps, 166, 168, 171, 174, 181
neutralisation of acid, 41
New Zealand, 1, 2, 3, 10

and carpet wool, 290–1
and wool colour, 15

ninhydrin, 150
noil, 168, 171, 173, 174, 182
nonwoven materials, 307
nucleic acid, 67
nylon, 251–2, 290, 300, 348

on-line colour monitoring, 17
open-width scouring machines, 318–19
opening of wool, 25–9
Optalyser (wool grading), 177
ortho-cortex, 114–16
oxidation, 143–5, 215, 224

packages, 266
pairing twist, 203
Parafil, 262
patterns, 270–2, 279, 298, 300
peptidyl shift, 232
peracetic/ammonia test, 144
Peralta rollers, 186
Perendale sheep, 20
performic acid/ammonia test, 152
permethrin, 218
permonosulphuric acid, 222, 327
pH control, 250–1
pharmaceutical and cosmetic

industries, 48
photobleaching, 132–4, 226–7
photochemical damage, 131–5, 226–7
photostabilisers, 226–8
photoyellowing, 134, 226–7
pile, 303, 321
plain weave, 270
pleats, 145, 233
Plyfil spinning system, 206
plying, 206–7
pollution, 49, 150
polyester, 251, 348
polymers

grafting, 230–1
and shrinkproofing, 222, 223–4

polypeptides, 60, 61
polyurethane elastomeric fibre, 251
polyurethane resin, 327
potassium permanganate, 221–2
pre-carding, 182–3
preheating, 24–5
pressed felts see felts
pressing, 322–3
process control, 55–6, 250
projectile weaving, 273
proteins, 61, 65, 72, 74

degradation, 137
structure, 72

quality control, 55–6, 151, 188
dyeing, 238

radiation, 131
raising, 321
rake systems (scour bowls), 30
rapier weaving, 273–5

flexible rapier machinery, 274–5
rigid rapier machinery, 274

‘ratchet mechanism’, 220
reactive dyestuffs, 247
recombing, 174, 209
recovery behaviour (elastic), 86–8
reduction, 145–6, 215
regularity, 259
relaxation, 322, 329–30
rib fabric, 283
ring spinning, 189, 192–7

and yarn properties, 197
ring twisting, 261
Roberts, Richard, 190
rollers (drafting), 177–8
root tip differences, 249
Rovingtex (slubbings), 188
rubber elasticity curve, 110, 111
rubbing-frame, 179–80
Russia, 1, 351

safety, 218, 253, 302–3
sampling and testing, 2, 3, 8, 9

methods, 11–18
Sandolan MF dyes, 244
scale masking, 222
scales, 117–18, 122, 219–20, 326
Scotch feed, 187
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scour bowl design, 29–32, 36
Scour Waste Integrated Management

System (SWIMS), 51
Scoured Wool Cleaners, 28–9
scouring, 9, 21–41, 316–19

aqueous jet, 29–30
and bleaching, 216
by solvents, 45–6
and carbonising, 232
chemistry of, 33–5, 39–41
development of, 35–9
and effluent treatment, 50
and energy conservation, 56
and insect-resist treatments, 219
methods reviewed, 22–3
and photoprotection, 227
process control/quality assurance,

55–6
and testing, 17–18

scouring train, 29–32
scribbler (carding), 185
‘scutching’, 318
sectional warping, 267–8
self-twist spinning, 202–4
semi-worsted processing, 162, 180–1
sett (fabric structure), 271–3
setting (in fibres), 104–5, 122, 232–3,

314–15
explained, 112–14, 233
and twist, 266

shearing (of fibres), 321–2
shearing (of sheep), 5
sheep husbandry, 1–3
Short Wool Processor, 28
shrinkproofing, 219–24, 240

and dyeing, 241
silver, 148
singeing, 322
single jersey, 281, 282–3

machines, 280–1
Sirolan CF, 51
Siroscour, 34, 37–9
Siroset, 233
Sirospun, 198–9, 260–1
sisal look, 297, 300
sizing, 260
skin, 70
sleep, 311–12
sliver formation, 160

slubbings, 160, 188
Solospun, 200–1, 260–1
solvent carbonising, 320
solvent scouring, 45–6
South Africa, 2, 8, 22
specific heat of wool, 102
spin-twist, 198–9
spinning, 189, 192–206

preparation for, 160, 177–80
splicing, 208
spool-gripper system (Axminster

weaving), 292
spraying devices, 170
squeeze rollers (scouring), 32–3
stainblocking, 228–9
staining tests, 151
standardisation, 1, 336
static electricity, 121–2, 224–5, 303
steaming, 208
stenter, 320–1, 329
stitch density, 285
stitch distortion, 285
stratum corneum, 70, 76–7
stress relaxation, 89, 90, 91
stress-strain curves, 85–8, 89, 95, 99

and alcohols, 86
at different humidities, 114
and fibril-matrix composite, 109–10,

111, 113
for rovings, 123, 124
and setting, 104–5, 112–14, 115
and thermal properties, 102–4

structural mechanics of wool, 106–18
STRUTO fabrics, 310–11
substrate and levelness, 248–9
suction drum dryer, 42, 43
suint, 21, 22
sulphitolysis, 146–7
sulphonated dyes, 246
sulphur, 61, 62, 65, 70
sulphuric acid, 40, 41, 50–1
Sulzer Brothers (projectile weaving),

273
sunlight, 131, 132, 226–8
super-fine wool, 13
supercontraction, 103, 105, 109–10
superheated water crabbing machines,

316
surfactants, 224
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swelling behaviour of wool, 82
Syntans (stainblocking), 229
Synthappret (polymer treatment),

223–4
synthetic fibres, 1, 337, 342–8

tanning, 155
tear ratio (combing), 173
tensile curves, 94, 96
tensile fracture, 99–101
tenter, 320–1, 329
terry loop, 281
test houses, 7–8
testing

and photodegradation, 228
for shrinkproofing, 224
and staining, 229

textiles
consumption, 334–6
globalisation, 333–6, 350–6
production patterns, 356
production rationalisation, 351
regional trading blocks, 335

texture, 298
thermal properties, 102–4
thermally bonded fabrics, 310–11
top

dyeing, 208–9
finishing, 175
production, 338–9
properties, 175–7

Topmaker software, 177
torsional properties, 95
‘Total Carding Power’, 181
Total Easy Care knitwear, 332
Treotek spinning system, 205
1,1,2 trichloroethylene (TCE), 46
Tritec, 262, 263
TRP (aromatic acid), 134, 135, 141, 142
tufting, 260, 290, 291, 298–300
Turkey, 291, 342, 353
twist, 95, 96, 98, 99, 179

and crimp, 115, 116
setting, 266
and spinning, 189, 194, 201, 202–4
and stress-strain curve, 122–3

twisted self-twist, 203
twisting, 206–7, 258–64

machinery, 261–4

need for, 259–61
and quality, 260
and weaving, 260
and yarn structure, 264

two-for-one twisting, 206–7, 261–2
two-phase model, 108, 109
two-stage twisting, 262
two-strand spinning (twin-spun),

198–9

ultrafiltration/microfiltration, 52–3
Unidryer, 44–5
United Kingdom, 8, 352–3
upholstery, 180, 227–8

vegetable matter (VM), 22
and carbonising, 39–40, 232, 319–20
and carding, 163, 169
and combing, 171
test, 17

velour, 298
Very High Speed Carding (VHSC),

168
visco-elasticity, 114

warp knitting, 275–6
warp preparation, 266–9
warp yarns, 269
Wascator (shrinkproof testing), 224
waste fibres, 182, 307–8
water

in hydroentanglement, 310
quality, 35
in wool processing, 253–5

waxing, 208
see also lubrication

weave density, 271–3
weaving, 269–75

and design, 270–3
machinery, 273–5
and twisting, 260
warp preparation for, 266–9
yarns, 264, 269

web, 306
weft yarns, 269
wet finishing, 328–9, 330
Wilton carpets, 294, 295
winding, 207–8, 264–6
wireloom weaving, 294–5
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wool
acid/base behaviour, 135–9
analysis of, 141–3
brokers, 6
chemical composition, 61–7, 131
chemical reactions, 130–59
classification of, 5
consumption, 337
declining importance of, 342–9
defined, 60
degradation, 131–2
electrical properties, 118–22
exporters, 8–9
harvesting, 5
imports and exports, 342, 343–7
manufacture of products, 258–89
mechanical processing, 160–1
mechanical properties, 84–106
oxidation, 143–5, 215, 224
packaging, 10
physical properties, 80–129
production, 3–5, 337–42
promotion, 18–19
reacts with metals, 147–50
structure, 67–76, 80, 81
thermal properties, 102–4
trade, 1, 333–59
see also fibre

wool damage assessment, 142
woolgrease, 21–2, 46–8, 62

recovery, 46–7, 48
uses, 48

woolgrowers, 5–6
woollen processing, 162, 181–92, 331
Woolmark, 3, 19, 355
woolscouring see scouring
Wooltech system, 46
worsted processing, 161–80, 330
wrap (hollow spindle) spinning,

204–5
wrinkling, 104
WRONZ comprehensive scouring

system, 36

yarn
and fibre properties, 197
fibres in cross-section, 195
formation, 160
irregularity, 196, 285
jointing, 265–6
packages, 266
physical properties, 122–3
production, 160–214, 339, 340
steaming, 208
structure, 264
tension, 194
weaving characteristics, 269

yellow wool components, 134–5
yellowing, 132, 225–6

in dyebath, 216
yellowness measurements, 15–16

Zirpro process, 225–6, 229, 230


