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L.

INTRODUCTLION

Cuality control can be defined as the regulation of the
Jegree of contormity ot the final product to its specitication,
This specitication may Le obiective and ftormal but in knitted fabrics
it is often subjective and citticult to detfine. A discuscion of
quality control it ruitting must theretore bepin with a consideration
of the objective properties ot the tabric which need to be controllea
it Loth the ol jective and subiective specifications are to be met,
The rumper of these properties is very large but they can be

convenriently cdivided into three groups,

(i) The peometrical properties of the fabric, This group of
rroperties includes the average, as well as the variability in
iont shapes. The average loon share together with the total
number ot lnons in the various parts of the fabric determine the
fabric dimensions. In addition, however, the variation of loop
share attects the tabric appearance. The colour desiyn of the
tabric can also be considered to belong to this grour of
proverties, The retention of these prroperties during wear forms
part of the second groun of properties put their retention during
wetting and drvine, washing and anv other water treatment is most

usefully considered under this heading,

(ii) The mechanical properties or the *‘abric. The basic mechanical
properties ot the tabric, 1.e. the load-extension, shear and
bendiny properties are in themselves of no interest in the
quality assessrent ot the ralbric, These properties, lowever,
are ot importance as they plav a maior part in determining the
subjective rroperties of tandle, drape and sleaziness, The
hysteresis of these properties also yoverns the retention of
the peometrical properties of the tfabric during mechanical
handling in subsequent wear, and in particular, determine the

"bagpiness" of such fabrics.
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2.

THEORETICAL BACKGROUND

Doyle in a classical parer showed (1) that for a larre
range of rlain weft-knitted fabrics the stitch density of tne
fabric (i.e. the number of stitches per unit area) was jnversely
proportional to the square of the stitch length, b, i.e, the
lenpth of yarn knirted into each stitch., “unden extendeq this
work and showed (?) that in tact there were three imnertant
peometrical constants for plain weft-knit favrics, viz, (i) the
product ot the number of wales rer unit length and the «titch
length, (ii) the product ot the number ot courses ner unit lernyth
and the stitch length, and (iii) the stitch densitv ti.es the
stitch length squared. These constaits were shown to le
independent of the tirhtness of knitting or cover factor ot the
fabric defined as the ratic of the square root of tie linear
dersity or Tex of the yarn to the stiteh length, i,v, MTex/i,
The constants, however, did vary with the state of "re laxation"
of the fabric and to a smaller extent, with the tvre ct “ibre
used, twnden introduced the concert of the cempletely relaxed
state of the knitted falric, a :tate to which all .alrics tend
to relax, Subsequent work has heen devoted to (1) tinding the
best conditions fcr obtaining this relaxed state ( 1,4) and
(ii) determining Munden's three constants for varicus rnitted
structures in this relaxed state: (5,6), The rost cemplete

relaxation is appare.tly achieved tv rentle apitation in water

o .. » O P
Jat 100 C tellowed Ly tumble drying at #OC tor 37 nminutes,

This work has shown that the averare dimentional vrorert {es of
all relaxed weft-knitted ta.rics is derendent rcle.v on the
s.itch lengti. and the structure, Althourh *he veometry of

" rey" tabrics is slirhtlyv dependent on (i) the tabric cover
factor (ii) the machine settings for comrlex tarics and
possibly (iii) the coetficient of friction Letween the varns,
the controllinpg parameter is still the ~titch lenct., fer set
fabrics the peometry is also dependent on the settine treatment,
but there is a tendency, except in a severely strained aud heat=

set man-made fibre fabric, for even the set tairic to anproximarte




on wet treatment to the initial relaxed state of the fabric.

There 1is no similar concensus o agreement on the
geometrical rroverties of war. -¥nitted tabrics (7,8), but here
also the stitch lenvti plavs a lavrer part in determining the
final reometry than any other lactor. The important conclusions

we can dJdraw from all this work on fabric geometryv are i

(i) The contrcl of ctiteh lenvth {. essential in controlling

the final dimensions ot the falric,

(ii) These finai dimension: are alcc attected by other factors,
includine the manutacturiny bistorv cf rue tabric, but in
peneral tabrice tend to relax to a state which is governed

sosely Ly the stitch lengcti,

TWo sepaerdats fyres of knitted fabrics censtitute
special caser ot t.e icve rules o d these are fe.ted wool
fabrics and talrics made tuver Pl ovarno, waniden has shown

that cesrainly in ftelted i o 04 and mest ryeoab iy in

bulked yart. ‘orricos ol oty L oatiis e oonloodav
the stivter letnth Lut ooar ¥ 40 . ose o un lonper lhe lengt

oripirally knitred _ote tre Mruciure Jto.y 4 shorter length,

~iis decrease in lenoti is oot 4. ¢ v in tne first case by
the feltin; actizq an. TN tne s rasy © o rhe oratyral tenonoy
nf the v .p structyrs to oc’. 20se, . teltd stou ture, the

felted stitch len:tlo veries « th ot te.tabi.ity 7 the raw
material, thie ‘eltiio time and svee . +e. 4otor ¢! the fabric,
For the bLulked tructure the cellansed - titch length devends on
the cover tact. r ¢' t'e falr.c ani tne retractive croperties of
the yarn, 1.e, tne cr.mj Sieiaic ot the yarun, In knitted
tabrics made trom bulked yarne, thesc tw tactors must also be
controlled tut, since *or a yiven count ot yarn the cover
yactor i< already -ontrolled rv stitch length contrcl, the only

ext1.. factor requirirg control in bulk knit fabrics is the yarn

crimp ripiditv,




We have thus far considered only the averape overall
properties of the stitch peometry. There are, however, other
more detailed properties which need to be considered. Spirality
of knitting is defined as the angle between the line of the
courses and a line at right angles to the wale line, In a flat
bed fabric this anyle is normally zero but if the fabric is made
of twist lively varn the angle of spirality can be atc larre as
20°. If the anple 1s spreater than about 5° the fabric is
considered to Le defective and the use of twist relaxed, twist
balanced or S and 7 twist yarns in alternate courses must be
considered. Circular knitted tatrics have a natural spirality
which is usually not noticealle but if the feeders on the knitting

machine are too close to each other, this may also result in a

derree of spiralitv which is unacceptable.

In addition, the appearance of the indivicual loops is
atfected bv the sracing of individual reecles on the machine and
the variatien in varn count and twist from one loon to the ..o:Xt,
The effect of the needle sracine and imperfections decreases as
the fabric is relaxed but tor varns which are r1-lastically
deformed durinr knittinge the loop aprearance mdy be permanentiy

affected by the initial neecdle spacine,

As the stitch lenctn is of such importance, A prief
resume of the rrocessing varlables which affect the stitch lenrth
is also needed. W .en usinr a rositive varn teed the stitch

length is determined bv the ratio of the rates at which varn is

fed to the machine to the rate at which leops or stitches are
being formed. The yarn feed, however, depenas not cnly on the

speed of the yarn but also on the tension at which it is beiny

fed into the machine. For the same varn speed but at varying
feed tensious, the effective feed rate wili be lcwer for the
higher tension since, due to the yarn extensibiiity, effectivelry

less yarn will be fed into the machine, For normati low

extensihility varns this effect is normally unepliyible, iut with
elastomeric yarns, for example, the control of input tension us

well as yarn speed is an intepral part of stitch length control
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The second tension build-up is, in addition, determined by @
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(viii) The cloth take-down tension;

(in) The yarn tabric costficlent of triction,

These tact~ rs cannot all Le readily contrelled es,
for examt e, they are affected Ly the Lumidity and temperature
of the air in the inittiny nlhed, [t is commor practice,
therefore, 1o Jdetermine the yarn speed ty use f a varn -reed
meter and the stitdh ienvth .¢ then controi.es v adiysting
the cam heipht position, The varn sreed meter is oy suitalle
for stationary cam Liox, circusar walt=rpitting rachines, iut a
yarn length counter can e used tor rotatin, cam tox circular
machines and ter flat bed knitting mact ines, in rertain Jases
where the stitch length varies acioss the ¢ ;s ric it is ressible
to measure the stitch lenysth nefi=distructive i o tre snitted
fabric by extendiny a known number of courses or waier T their
maximum extension and then measuring their widts crneient as the
case nipht be - a tvnical instrument for such a turrose it the
Hosexternder, The =nitting mach ine can then e trousht Leck to
correct operation Ly once mare ad ustiny the car positions after
any of the above measuremen®: ~f sntitel length have leen carfiec

out.

1

in addition t¢ contre lling tohe stiteh length it 18
also desiralle to hee: the maximum tension during knitting under
relatively course control as excessive tension v, ]l oroduce
excessive nress-ofts or broken loops.,  The al ove~mant i oned
analysis shows that this tension is mainly determined v the
input tension, the coeifticient of triction ot the vern araingt
the needles or sinkers, and the stitch lenpgtr,  The irout tensjon
on & nepative feed machine can e contr: iled v a tensionher,
while on a positive teed machine it can be eontrnlled Ly
adjusting the cam heipht. The importance ot measuring the
remaining varialle, the yarn friction, will be referred to arain

in the next section.




rur knowledre of the mechanical prorerties of knitted

fabrics is much more limited, The load-+xtension behaviour of
rib tabrics (1.) and war ~init fatrice (13) nas been studied
and survevs of the (eicilngy 10 erties ¢ warp-knit tavrics have
e caryied cuty burto oo Ul Vished work o oan vet arpeared on
tre ohear Lebaviour fornitted tabricn, dewever, 3t has Leen
sbows. (1) trar tor a0 the fabrice ctugied, the mechanical
provert 180 Are Contro et Ly e bet ding alvi shear nrorerties

cf the vart, ab. tre 1 1t lets th ot the talr.o, oy examnle,
the lodd-estels  Oh roTerties ot wale aertion are coverned

Lvothe ratie ot vart bendine modulun, g te the etitct lenpth

cubed, .e. U . a4 uno vt S imilarlvy the coursewise
ctpetot ity modulus o T [T I e tuncticn of i‘/'\r@3. wiiere (&
L thE e Al T Tue LT R TN Tl Al e fh it ol the
ciantic reiertoe R TR T ST TS ' Cosconnively
[ 1, Are e lelToie the Lending algd e ir mecty g
¢ttt ATt A& YT T ienvth.

Yrare . ‘yictional componert
the ra. PR : T eal-le part in the
T trictional
compchient o Tie e v : VRRNTEN covs oly afte
the Pecovery Troiertoe * ' Y
however, -fifti. u:t vt - roodE Ly ’ St et
cnftred tabrios, ar .t Ced by bet the intertial 1oew
in the initial »nd e v o rme. tabric and the coefticiente ot
frictioh hetween vary 3 e,

fhe lonp-ters petent o0 rroperties Lhave Leen ‘nvestipated
in comsideral ie letaii (v many authors but these studie: have
showt, that e v 1: et ties are determined Dy oS0 many vaw
material, tair:  stru ture and proce sy - esoecially tinishing -
varial les that toe oty 1ractical method of ensurin, that the
final renuit han feen acloaeved is by the testing and discarding,
when necessary, o! the tinal product, ‘me obvious exception is
the colour faxthess o! yarn dyed tabrics where the colour fastness

car be checked Ly acceptance testing of the raw matevrial,
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Colour fastness control is such a common textile problem that

it will not be considered any further in this specialised study.
Wwhile abrasion resistance is very larpelv a question of fabric
structure and raw material specification, it is also affected
by finishing treatments and cannot usefully be checked except

in the finished fatric. It has been shown that nilling (15)

resistance is related to the cover factor of the fabric but it

alen depends nn } ath the fihre h!“OD‘?r‘tJ‘P‘- and the fw'rw?ch{np
routine. beside routine maintenance of the cover factor,
which is required for manv other purposes, rilline can also be

checked only in the final finished fabric,.

A difficult rractical problem is the control of the
dimensional stability cf the knitted fabric. It has already
been seen that yrey fabrics will always tend to shrink to a
relaxed condition; this involves an area snrinkare of some
12 - 15% and can result in many customer complaints, The
dimensional stalility, especially after the fabrics have been
sct, is dependent on many f.ctors in their previous rrccessing
history and the onlv sensible method of control will be bhased

once more on the testing ct the final finished rroduct.

CHOICE OF FACTORSs TC TEST

It is proposed to use the above information to construct

a reasonable overall testing programme for a knit.ing factory

ignoring the economics ot quality control. In view of our lack
of knowledee of these economic factors in the quality control of
knitted fabrics it is then only possible to indicate in outline

how this programme would be modified by such considerations.




The testing prosramme is summarised in the Table

below

(a) Yarn Tests (b) Process Control (r) Fabric Tests

(1) Count and count (i) Stitch lensth (i) Abrasicn resistance
irrerularity

(ii) Crimp ricidity (ii) Input tension|{ii) Pilling

(iii) Strenrcth, (iii) rabric (iii) Dimensional
extensibility & desipn stability to
hysteresis washing

(iv) Twist and twist (iv) Colour fastness
liveliness

(v) Friction (v) Irresularity of

stitch formation
(vi) Bending modulus

Let us briefly consider each of these tests in turnm,
mentioning their rurposc, met'..ois Of 1ast, probable relative

frequency of testing recuirec, and relarive cost.

a(i). Yarn count and count jrrerularity. There are many
standard methods tor measuring varn ~unts (1€) and a proportion
of knitting mills empley such metneds ror ~outine quality control.
It is clear trcm the previous section that, taken in coniunction
with stitch iength contrel, it provides a very simple means for
controlling fabric ccver factor. However, for commercial reasons
it is highly desirable to maintain a closer control on count than
would be justified by the need to maintain a constant cover
factor. Yarn is purchased bv weight while the knitted garment

'« sold on the basis of fabric area, If, for example, the yarn
is 5% heavy the manufacturer will effectively increase his raw

material costs by 5% (as it is never practical to alter the fabric



specification for each batch of yarn to match the average yarn

count). Count determinations are therefore used not only to
maintain quality but also as a basis for claiming compensation

from the yarn producer,

while the determination ot varn count is standardised
and relatively simple, the number of nocsible methiods and
derived statistical values for yarn irrepularity determinations

o~}

: i larre and there o 5o universal ayvecncht as tu Lhe most
suitable test method, Inter~laberateory trials have tended to
show that the variauce of weipht of 100 ¢m and 1 metre lengths

are the most desirable and these values can be reaailv determined
on electronic irrecularitv testers (17), T addition, some
chech on tie numeer of siuts, rnots and thin places is desirable

to maintain etficient rroduction (1K),

atiil, Gue te the effect of crimp riridity on the effective

stiteh lensth in tabrice, male from bulked varns, it is essential

to checr the unitormity of the crimp ripiditv of the varns
l Su gy lledy  oOtherwlse trears will be rroduced in the final tabric,
Standard methods of test have been devised tor measurinyg the
crimp ripidity (1v), These have, nhowever, lLeen criticised as
not beingp well correlated with tune actual retraction vehaviour
of btulked varns in knitteag tabrics, Al alternative scheme of
test (20) has been suvyested which consists of taking a skein of
yarn, relaxing it on the bed of 4 Hottman press, and steaming it
for two miautes, The skein lenyth is then dJetermined under a
load of ¢,1 g/den (il) after one minute and then atter the load
has been reduced to 0,002 /den (L.) for a further minute. The

i

crimp rigidity is defined as lﬁﬁ(il - L/,

This method,
however, has not heen extensivelv tested and for comparative

purposes the standard methods -t determining crimp rigpidity are

known to be satistactory and consequently preferred, until
further testing has taken place. However, in this connectiof,

see also section 4 of this paper,




a(iii). To prevent rress-ofts and broken loops it is as well

to check the yarn strength. This, however, is mucl more
important for varns of reldatively low strength, e.r. wool varns,
than for varns cf relatively Givh otrenyth, e,i. bulked nvion
yarns. A knowledpe ©f the mdximum [reak ity strenpth and the
variability of the maximum strength 1s required, wveral

automatic instruments are available tor this purrose,

The vart extensilility is ot imprortance in the
specialised knitting of elastomeric covered varns, but in other
circumstances there is some disayreement on the importance of
this parameter. The titre extensilility and diameter are
important in deciding whetner the varn can withstand the sharp
bends produced v the briitting ACtions, 11 1« desiral le to
test yarns duriny tue development stave tor tnls reason but it
{s unlirely that fle tiire trorerties will chance martesjv from
their specified values ang ot i ulne.essary, therelore, to
carry out routine varn extensil ity testing tor this reason,
However, it has leel Suyye: ted that the dynamit extensibility
of the varn nas o etlect ol the witormity of {ae joeor share
and where this it imhertant, e.e, 1t tocsing mariutacture, such
tests may need to ¢ CoLnidered, Tri: test is discussed turther

in bSection 4,

The sarn hvsteresis characteristice are ir ortant in
that tney affect tie "Lagginess” etc, of the fabric but suitalle
testr tor the complete rance cf irns used in raitting are not
availabjie nor is it Certailt that they apre necessary tor routine
quality cottrol testin, p tast rpocedure for power et tabrics
ix avaiiable (]} Tut moditicatins to this test have Leen

surpested recently (00,

aliv), A simple examination of the varn tor twist liveliness,
hase:dl f: 4 Virsual ansessment ! its tendehcy to starl, 1s auite
suftic tert to nrevent tatric taults troe 1 i% caune, The
meanurement 1 Uhe At tual twist At twist vatlal (it 186 of
iMooy Tate 0 wilh s tarae tilpe  Arrn and even lor swu b YaArns

Gfily o[t e ks oAare jequitel] tooensure that the ;art guadlily



{s being reasonahly well maintained,

alv) The measurement and control ot varn friction, As was
noted above, the varu friction atfects toth the maximum knitting
tension - aho hence the tendency «f! the yamm to Lreak urinyg
knitting - ax weli at the stitch lengtt .n machines usiny negative
feeds. Though the stitcl length should be centrolled using a
yarn speed meter, or <imilar device, 1t is still desirdatle to
malntain come chesr oon tho vart feictinn to enuure cfficient
production and to check the quality ot the anti-friction dressing
applied to the varu, It i= essenti.i that yarn triction lte
tested under dynamic conditions as 1 the hirlev varn friction

tester (23),

alvi), The direct determination of the varm iendinr modulus is
Jifficult and tie methods available are only su.talb i {or use in
a research laboratory. ™he Letding modulus, however, is untikely

te vary to any extent {«r varns made trom fitres ot constan!

denier, As the derier of man-made filres does GOt vary yreatis,
Lo Follows that tor thizoouroowe 1t D cufficient to check the

t lpe diameter of stapie tilre varns nade trom natural fibres.
Luch 4 check 18 commore rrar e 4] ushe e aly o wuollen varns,
The varn bendinpg modu.us 18 ehendent on the sumber of titres in
the varti and the bendiny sodvlu. ot the individuali varns, SN
the ' bre Lendily modulus depeads oh the filire diarcter o ar

vhe number o! filres in a varn of riven count alsc depends solely

ety the tilre Jiameter, « check on the tilre diameter is usuelly

a sufticient checr ot the varn bendiny modulus, |

I The stitch lenyth and varti input tension are the two
critical processing (arameters that need to wve .ontrelied, Some

term of varn sieed meter is essential oven when usiny a nositive

% teed to provide a calitration tor the settings on the positive
$ et Methiods f checking the yvarm speed meter are d.acnsaed
iater under fabLric testing. There are two formn oo ctiteoh Jensh

wiler, The varn speed meter which Jeterm nes the rate at which

Wt 1n ted in, and the yarn length counter which finas tne total
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length of yarn fed in from the moment the instrument is activated
until the feed is stopped. The varn sreed meter is suitable for
circular machines with stationarv cam toxes, The yarn leneth
counter can be used on cotating cam box machines bv clamping the
instrument to the rotatable teed mechanism and then noting the
chanpe in readiny after the machine has made a known number of
revelutions, It can also te used on a flat bed machine by
finding the yarn lenpth fed in for one passape of the knitting

cam or slurcockh across the knitting bed, To convert this reading
to stitch length it is necessary to know Low many needles are

actually knitting during the test,

A tair number ot indu.trial instrvments are available

for yarn tension measurement:, trom small hand operated mechanical

instruments to complex electronic instruments, at.e ot these are
very effective for determining tre absolute va. .. =t the varn
tension hut all pive reasoni cend comparative val iec suit e
for quality control purpnses .t is, however, desirabi: rat
the same type of instrument : «uld alwavs be used for chechkiug
yarn tension, as dirferent = -5 of e ts pive different

absolute readings,

The yarn tension and stit.n lengti < nouid be checked
frequently, The frequency depends on the numier of rroduct and
raw material chanyes but it ~nculd also Le based on the experience
gained from previous determi: ations of yarn stitch lenpth ~1 t:
likely rate of drift in such measurements, As a guide, however,
such checks should be made at least once a dav. During such a
determination a routine visual insnection of the desisn, if any,
should pe made on the material cominp off the machine to check

the working of the pattern selector,

where the direct measurement of the stitch lenpth is
not practical, the measurement of the fully stretched length of
a known number of courses or wales can be substituted tor such a
direct measurement, “ut the time honoured practice of the measure-

ment of the courses per inch as knitted on the machine is both

unreliable and otten misleading, This common practice results
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in many difficulties in manv existing quality contrcl schemes

in the knitting industry.

Co S ithourh there are doul ts whether anv of the standard
tests for slrasion and rilling resistance are very o lome )
correlated witi wedr *rials, thelr use n the “sintenance of
quality contro, tandar o fos leen Tustified o exrerience

The dimensional =tal .ill fotarrios 15 ubuaLiv Jetermines by
measuring the shryito oy af o oo shing the sam ley ooine »
specified procedure, i o4 tar L re wasiaiw s hibe
wari-knitted taiprics ol Yoootar s o inre 8 T rr sure the

shrinkaye atter immers.on 1v (o it =efer tor o ritutes { W),

"he standard relarxatict rrocelure descr 00 1 SeCt ot gl
probably (¢ more suitaile Dut Lt as Do a0t g standard
a;proved Ly ANy CONSUMET OrFanination ai. .7 - y o ral v
come time cetore this wory sclentiticaciv Tast s e e

becomes uhiversa, (ract..e,

e @l Ve coomts o the A, e wn by ket

noet oviy o to revar s ot eyl . tantawt mec Y oar o 4yt
41 ' enable tue e Sei T L e Artmer t To T rovide cuvio e
1o tie procecs in, Lect. 7 0 the Lomit 1 tre oy Cessing
varial-les witiin whi. Co ey v atelia. o o e rpoduced,

As an exanfle, it - & ; ot Tpedilt The famits ol the
stenter stretchin, © =l rhitted tabric an e SUl e 'ew
and »1 .1, :rouvrce 2 prearaial v catitlactory crodwet, A itV
contrel divition which has avai able sata ofi the stiter Lenythy,

relaxed state, stre‘chiuy conditions and ti.é4. stalilicy 1 " he
cornanies rroducts i i resttion tn o ravide alvi CttLre

rractice,

final inspection ~t the fabric or parmen’ ! r arres .ar
stitches, dropped stitchos and rough checks oo the imesions
(éﬁﬁs‘i’;‘iﬂl}'\y’ for yarments) e roulihe tests o 1a) Roeat AW
plants, Thewe chechs are imprriant :ut the ©: «tire in sond
mills of relyitg solelv on such checks | ' theoo quality  whtr 13

is a result of a lact of understa diug ot the basic geomet: {oag
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properties ot knitted tabrics, Such rouph dimensional checks
may be meaninpless i pertormed on an unrelaxed fabric and will
result in needless contfusion it the fabiric ‘e later returned
because of dimentional ins=talility, nlhien tinal crecking is,
however, comlined with & thorourh trogramme of cuality control

it provides essential information tor checking rlant oreration,

A turtier desirable check is the nccasional direct
determination of the fairic stitch length. This 1is carried

out by unrovine 4 known nunlor of stitoaes from tne tabric and
then measuring the fully stretct »d length of the unroved yarn
(at a load of .2 y/den.) ‘uch tests enable the guality
contrcl laboratorv to keer a check on the processing control

of this important rarameter (2%).

GENLRAL DIOCULSTION

As was mentioned nreviously in the introduction, such
a4 quality control scheme cannot be considered purelv on .ts
ability to maintain a hirh cualitv rroduct. The cost of the
scheme and {ts tenefits muct le considered topether, The
scheme outlined atove i. more detailed than anv existing quality
control scheme known to the author, The reazon for the
relatively smali exvenditure usually allocated to cuality lies
in the relatively low added value of many knitted troducts and
the consequent necessity tfor heerine costs to a bare minimum,
Knittiny mills rarely conduct acceptarnice tests for their yams
because of economy, In many instances this nas peen justified
by the tact that there is an excess ot yarn sninnine capacity
SO that the knitter can relv on the srinner tc keer his varns
up to specification otherwise he will lose future crders.

Lven where such conditions orerate it i< as well to check the
varn count because ot the larre elfect deviatious in the yarn

count can have on the profitability of the knittiny oreration.

A minimal qualitv control scheme would consist of the
routine testing of varn count, rrocessing controls as outlined

in section 3, and the ftincl inspection of the fabric, In

&W R T AT
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addition, occasional spot checks on the dimensional stability
and colour fastness of the finished fabric are also required.
Between such a ininimal scheme and the complete scheme ocutlined
in section 3 lie manv intermediate schemes, the choice of any
scheme depending on the type ot fabric or parment made, the

added value of the product, and the state of the industry.

In recent years two further accertance tests for
knitting yarns have been sugpested : (i) The determination of
the dynamic modulus and (ii) the deternination of the "knittability"
of the yarn based on the Lawson tectinp machine,  The Lawson
machine consists of a single cyvlinder knittine machine on which
the yarn can be knitted with or without a rositive feed, The
yarn feed tension can also be controlled by means of automatically
controlled cams, The torque required tc rotate the machine under
controlled conditions is then measured. The theoretical
connection Letween the parameters measured in both of these test
methods and the yarn behaviour during knitting is, as vet, only
partially understood, and the use of these instruments depends
very larfely on empirical correlations. Both instruments have
thus tar only been used for development work on yarus for the
knitting industry and certainly at the present time their use for
routine acceptability testing of yarns is not in general justified,
An exception is the use of the Lawson tester for knitting samples
from new batches of yarn, As the machine has such a close control
of stitch length and yarn tension, -he presence of streaks in the
sample is a very pood indication of excessive variation in the
yarn bulk rigidity, The Lawson tester is used extensively for

this purpose,

This very brief survey of quality control has specifically
excluded any topic of general interest to all s:ctions of the
textile industry, e.p. the statistical methods for setting quality
control specifications, the control of colour fastness, etc,, since
the discussion of such topics, important as they are, would have
needlessly condensed the discussion of topics of particular interest

to the knitting industry,
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