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PREFACE

This dooumet was prepared at the request of TiE UNITED NAIONS
1RDUSHTAL DEVELOMMENT ORCANISATION. It is concerned asssentially
v'th the more practical aspects ¢f Quality Control in textile
finishing end embodies tho experience of the aushor over several
yours 1n preotice, The extent to which Quality Contrel is
adoytad, especially as a asparate funotional responsibvility, ie
Ant miined lergely Wy purely commercial oonsiderations, and in
ths Tol:owing sooount prooctical and economic faotors have
continially been borne in mind,

The aihor wishes ope-ially 4o ssknowledge the susistanoe snd
advioe given by Professor C.3. thewell, Tho Department of Textile
Ind' strine, The University of Loeds, in the preparation of thie
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QUALITY CONTROL IN THE FINISHING OF WOOL

AND WOO1~RLEMDED WOVEW & KNITTED FABRICS

- Introduection and Outline of tho napex.

The objeot of this paper is to indicate the principles underlying
Quality Control procedures in a ‘oxtile finishing tucilory and to give am
outline of the methods whioh may bo employed.

The paper is divided into two parts.

1l The prinoiples and philowophy of Quality Comtrol,
2, Prectical application of Quality Control by reforence to control in
8) & vertical toxtile organisetion, snd

b)  ocommdesion finishing oompeny.

It is fitting ot the outset to ezphosise tho essential jraetics] nature
of Qulity Control and the cost of the operation, ond them %0 provide some
definitions of the frequently used terms. Yhatever ihe political ecovamy of
8 ocuntzy eny comsercisl undertaking . ust meko “profits" in arder to survive

o0d prosper. That is, there must be a surplus of gross inoome over gross
sxpenditurc Bowever theso quantities are caloulated. To achieve this a
oompeny must consistently sstisfy its custasers in torms of price, quality, and

type of article, as well s in pencral terus of tyade inoluding speod and
relighility of dolivery.

This is indeed basic business economios, Lut forgotter. o ignored often
and so roadily in various specialist departmonts of a ocompanyy, not least in

Ay ourrent examples of Quality Control departmonts in which professionalisw

and empire building illustrato the now famous "Parkinson’'s Laws".

It 1s oustomary to olaseify many service .opartuonts of a business

including a variety of laboratory sorvices under ovorhosd clLarges, in that the




cost of providing the mervice does not mater!ally vary with the activity or
turnover of the husiness and that the dopartment doea not have a direotly

saleable prodv-t.

Nevertheloss, from a cmanercial point of view, a Quality Control servioce,
however large or snall, should be oconsfdorod :ia a production unit and not as en
ovorhoad. The cost of providing thip servioce slould be rogarded as a production

cost,

"rice, qualit, and delivory aro indood hackmneyod terms, Wt tho long term
regulation of a oowpeny probably Joponds moro upen quality of preduct and
service than price, although obviocusly all thrce cre interrelated.

Quality Control then in its bhroadest and more onduring sense is mn
ettitude of mind by menagemontn which mwt be camaunioatod to all levels of
departnmontal managen nt and operativo labow.

The term "quallty vontrol" is lisble %o mininterpretstion in respect of
finished oluthes bocause of the pmlar moaning of "quality'. Often in the
oloth $rade "g aliiy" in aoscciatod wi h 2 Wi price du. 4o the use of
expensive raw matorials ond sophisticated cosigning and finighing., This peper
is u@i oconcerned with this aspoot ol "quality', and attontion is focussed
almoat eatirely on the maintenance of unifomdty and of standards of fabries,
over a period of time, st any prico level and for any type of fabric. This
must be attained st the lowost possible cost.

Uniformity can de judged only by the existenco of a standard with which
semples of arsioles produced can bo compared.

Standerds for textilos may ho oonveniontly olassifiod os
1, Subjective, erd

2. (Mjeative,

Subjective standards iuchirle thoeo relating to such properties as handle,

drape, softnens, fimnees, luetre, aover, nnlility «f shade. (bjective

standards weul 1includo an increaning ariciy of propert’ » which osh be more




or less accurately measured or ovaluated.

I4 should be stresned that = oconsiderable degree of error is possidle in
108 8o-Culled ob:ective measnrementr ither becuuse the instruments themselves
are not yet caprble of yielding reproducibdle resuits or becouse the results
are ohtained by 1n.torloboratdr,v studies of some particular standard. Such
variations arise from tho design of the instrumeont and the effiociendy of the

or.rator.

Shede matohing and wniformity of shade throughout the area of a yece of
£:0710 o~ Tepest batches of fatric jresents seversl problems if & setisfestory
degres of standardisation is %0 be cbtained. Iy oustom this is still lesgely
a metter efnh}uﬂnMﬁtMnatMﬂMatMﬂ
1t3 oustomers, Wit tm&aﬂy seientific metheds of megsuring and m
colour velues sre being used.

Scme Wesic properties of Yamtiles e hovever orpable of Velng seowrately
nessured; fes compls, welsht por Wit ares, pehe; eis, width md leng®,
mmumm Wt&ﬂtﬁﬁlm&ﬁbﬁdﬁ
newmfeoturing stage of toxtile producsion. Ways in which suoh design et
struotural mwlol eﬁ be affected by finishing precesses will be ewveired
later. ‘ S

Textile finishing is 541l to seme extent mn art, dut it ia inewessingly
teing vegubated and controlled by scientific methods. In the nature of things,
howevor, if ealy by the influence of the fashicu oloment which dictates se amny
changos in style, the orvaft or troditicnal approach mwé long sucvive.
Soientifioc discovery itself does mch to preserve the artistry mnd aweft
instinots in the textile indwsizy. For exemple, the host of wow wen-madr.
f.bres produced in the Jost 20 yoars owe o8 much success to the araft
monipulations of the designer and the finisher as %o their busie fundamsatal
properties.

Whilet the recommendations of the Fibre maker's Manuals beooms the




starting peint for the production of new fabrior and finished effests it is
$hose oempanies who heve appreciatod the soope of tho now fibros, understocd
their novel | operties and applicd troir traditional or~ft tochniques to the
basio information, who have prosporod most, From time inmemorinl textile
pyoducers who have achieved repute and suocess have hod an ingrained imstinot
fer the quality and uniforuity of their producion, but umtil recently, say
$he last 20 years, even the largost nx;m hod no Quality Comtrol Department
o such.

The schiovement of » good reputation for quality and its preservation
mmmuhﬁﬂﬁ\udunﬁm«ucutﬁuom,h
soguisition of smtal stendards by which to judgu varistion, which, ocupled
with been ehsecvation and prempt action, ylelded the desired results.

Shother oll staff oonosrncd oporated in such & way because of & simosre
dnﬂmummueccmi'!mm'hm
the padat. wumaxamau.munmmmm
1mm-nnﬁw¢mw.nm-mpmmﬁta
dovetad te e ichievoment of specia sidlls, observetim end aotion ia
eontpelliag output) no gyetem of orgmisstion as such or sutemetio instmwmentel
uotvels Yy thamselves can be substituted; these selontifio nids csn emly
mmummumm:mmumum

In general the lowest coats of prodwotion for any siven roduet ave
sshioved by large scale prnductiony it is oqually cloar that the lergne the
- uplertoling and tho more mmerous $l.0 stnff anl operatives, the mere dffionlt
44 is %o meintain sdogurto channols of commmication Letween top nanagement
ond he prodwtion 7loor.

Thie is periaps one rcason why relatively smsll firmo ebound end prespes
in the textile industry espuoially in spooialised finishing, and where it is
Shon relwtively essy for tho smkillod owner to soleot appropriste steff and

operatives, and to maintain personal contact with thom daily, and thereby

1
|
4

jointly maintain close supurviaslon over overy aspoot of production and eontrol. |

T




1 cgtion 1ity Control in tical ile
Sxgmisation,
a.le General.

Some de’®initions heve - ready boen given ar the iatroduction,
part 1, but it is mi&-rody important to repeat those in a different form,
as any ompeny whioh is to estublish & Quality Coatrol funotiom st be quite
clear shat is involved. "Quality Control” is not on sosdemio exercise, b o
vital production funetion conocerned with Profits and reputation. It is not
solely the ocollection end recording of data based upon statistical melysis.

Quality Control must oonsidor all those: aspects of producing
adosptedle finished fadric, that is, one which meet the demands of ¥he emtensy.
In a vertiosl ospany this means control of all the fakrie nenufecturing steges

along with the aotivities of the Finisling Department iteelf, the lattée being
the prime oencern of this paper.

rotmummmumuucmmmnmnum
to desaribe an ineginery vertical taxtile oompany, its sise, styles prefuced,
tmﬁmmwauthmhmmumdtmmmh“
& Quality Control wnit could be mede v operate.

a2 Profustion,

3y000,000 linesr yurds por snmm besed upon 90 wesks of
5 working deys on & ) shift besis 24 bours,
oquivelent to s 60,000 yds per week : 3 abifts

20,000 yds per weok s 1 shift ot 2005

4,000 yds per doy : 1 shift produotion
00 yds per hour officiency
8 yds per win,

Woollen spun and Worstod spub fabric, Woven and nittod, and intended e
suitings, dress fabrics, coatings and blankets.,




Memfeoturing equigment.

1% would be out of context to describe all the equipment necossary %o

operato suck a factory.

Clearly for each type of yarn plant will be installed which doals
sorting ond blending, soouring,

progrossively with the hasic stages of

preparing, ocarding, oucubing, drawing, spinning, twisting, winding. Yarn may
bve "dry spun" or "oll spun", and plant may be based on traditional multi-stage

sequences or ou vVery modern short sequence high draft-techniques.

The types of faults to Ve met at oach stago are fairly well ch-dﬂ:d
and are in genersl independont dtho-ahomddutndlmitult.
Per exmmple, 2ope and fibre breckage in cording are mere likely to be due %o
tuecrrect settings and badly sooured wool, ti.an machine deficlencies whateover

the epecific design or meke.

Sinilerly, yswn irregalarity, sluds, inots, reflect Wther proesesing

or machine deficiencies.

Befare 0 vill be made later ¢ the influence of "Quality Control® en

rew meteriel purchasvs nd tne oonsoquent effoct on umiforwdty of stendard

rereat qualities of fohric,

8o far as weaving is concornod it is suf ficiont to appreciste shaet epert
fren warping ond weft vinding, the typoe of looms would be msinly plain end
dobhy, with some Jaoquards, wiilst knitting would almcst osrtainly %e enfined

$o double jersey ciroular ks,

£33 Finighing meobinery oqioment,

No attewpt is mado to bo spoeoific dout tho typo of meohine o the wmmber
of units required to moot tho assumod production mtput. The main point to
observed is that whcreas tl.a faotory as a wholo is o vory substontisl capitel
ipvestmeni, and yiclde o bigh turrover, the hourly production and optimm

maochine speeds throush tho [finlehing dopartwcnti are small by commiseion

finishing standards.




As will be seen hy ommparison with plant referred to im the section on
Comis..on finishing it is likely to be much less flexible in operation, more
limited in the variety of finishos or ffects that can be produced, and should
be more highly loaded in respect of maohine operating officienay.

Novertheless ns fancy coloured yorns must be available, it is sssumed
that a factory of this sise would have its om top and yoarn dyeing equipment,

For febric processing, the minimum requirements would be

Orebbing/steaming or
Vet decating/steaming.

‘Rope seouring ~ and open width seouring
Mllag - carbonising |
WWMa

Nodk lyeing mechines

Ret air dyying machine snd high temperature setting
Demping or Conditionii.z machine

Card wire raising

Searing

Steem decatising, semi-decsting machine
Rotary press or hydraulie flst bod [wees
London Shrinking

Making up machines .

Porch or Inspsotion machines

Aad, Kepnagapent strvotuxe.
This 18 included in order to highlight two partioular aspects of Quality
Contyel,

Mretly, whatever the top management o Board structure, the company is
likely to be strongly departmentalised so fur os produotion managmont i
concerned.




Tin is inevitable in that spinning, weaving, and finishing differ so
eundamontally feom each othor that a enod Load of dopartment becomes a
specialist in bis own srhere, oftor with nany veara of exporionce to support

Liis pooition.

Each of the 3 heade of dopariment or lUanagers may *1ive well" with ecach
other, respeoting each other's talonte, but sensitive if one ulmmes the other
for faulte arising. Criticism must he goocepted fron a director or genersl
manager but the Quality Control function which ocovers tho whole undortaking
probably bas its biggest problem in ostablishing a working relationship with
the speciulist department managors, grooter in fact than sdministering its
own function. |

The specialist accountents or salos managers alroady have their pertiouls
cunctions and importance vell cstablished, md enjoy substantiel sendarity.

The Qiality Comtrol maonager on the othor hand is reletively now a8 a
poparate functionsl responsibility, ond his job tonds to be interpreted by
production mansgers os a laok of trust by top mnamont. in the execution of
their depsrtmontal duties, ond in thn. the Quality Contiol job does largely
cenaist in looking for faulte, analysing thew and allocating rosponsivility
ror their ocoourreuce, such an attitude is not surprising - et lesst when o
Quality Control function is first set up.

This problem will bo dealt with in greater detail in the following

section.

A vertiosl company of this type is alwoat oertain to be based upen &
production programe, tuilt upon Salcs budgots for certein qualities emd
quentitiee of fabric already ostablished from pas* production, and fros samples ]

produced for the fulure.

Compared with comission proceseing, this moans a great deal of repetitio ]

and tha opposinnt iy by uality Control staff to analyse faults more acourately

and to reoommend remedies aud standard procodurcs with sroater confidence.

IR




Also, all fabric ie initially the proparty of tho company, unlike the
situation in comnission finishing, and the usual policy when faulty fabrio is
found during processing is to rass thia ‘orward for mrading in the making-up
departuent, and subsequent selling as "seoonds",

In other woards, it is not usual to re-process raulty fabric, unless thare
ie an: dbvious ocure such as re~dyoing into a dari: shade ar blaock,

Thus in a vertical organisation this simplifics the problems of production
sahoduling end deliveries and makes it easicr for the Quality Control steff te

analyse the eoourrencs snd prevention of faults.

Some reference has already been made to the delicate pesition of this
funotion, and in thet Board lanagement must initially decide to estadlish
mu»c«nm uuumaumxa. 1nph«dﬂm attention given YW cath

lpou-nn Menager within his -wn depertment, then the Roard through ites Genersl
Monager is recommended to aot on the following lines:-

I4 should advise the departwent managers of ite proposal ond make clear thet
Quality Contrel parsomnels-
(a) swe respensidle to the Oeneral Manager,
(d) have suthority end responsidbility only fer thelr funotiom,
(o) do mot give imstructions cutside thoir own dopartment,
(d) must juetify their existence $¢ gonersl managemens in texws of a
better quality produst ot lower cost,
(¢) recesnend changes in Zactory procodures considerod desirable by
Quality Gontrol direotly %o eech Specialist Uanager, wiose responeibilit
it is to implenent thom,

() apprecistc that the Quality Comtrol department is o tool of menagement

and a service $o production, and deponis upon mutual co-oparation for
the empany's bonefit,
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(g) acoept that thc unit should not bo goon a6 a policing activity

for general manangoment, but should aqually be used by Speoialist

depad lmaetihs.

Staffing.
I¢ must be assumod that an exiating vertical company has already ot loast

two persons whose main taske are to oolleot and anulyce data on tho Spinniung and
Weaving departments, probably on the basis of charts constructed on statistical
analysis prinoiples, and that final ingpoction in tho Finishing ond Haking-up

departient is the responsibility of that departuent,

The object being now formally to ostablish a Quality Control section,
thon the obsolute minimum staff would be throe, one of oaoh decaling with
spianing, weaving and finishing.

‘Thie may well form the nucleus, but ae mich of tho nature of Quelity
Control lies in the ocslibre of its worke staff and their obaorvations and
deductions en works procedures, thon it followa that soparate clerical staff
should be employed to deal wivh tho paper work. Paper roocords are the only wey
in which progress can be cuariod, but ..ntinucuc efforts nuat be made to ensure
that paper work is at a minimun. ond that files and rocords made are of use and
seen 0 be used, The ultimate size of the departmont must eventually be decided

by the oiroumstunces of o particular firm and by top manageaont .

Tts oversight should inolude all production activities from raw seterial

%0 finienod produot, and in due course can include obnorvations end recomsendsti
ooncorning the uniformity of raw material in the shape of fibre, purchesed teops

or epecial yarns and of certain dyee and chemd caln,

Thie paper is however nainly concernod with work in thio Finisling seotion,
but in a vertioal company therc is 1little point in having separate Quality Con

departments for each phuse of productlon,

ifuoh of the work In Jpinning a:d Weaving

in puroly of tho objective type

.
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as discussed at the outset, wheress the subjoctive approach beoomee important
as finishing prooceds.

The heart of Quality Certrol ir 1 vertical caspany should be at the Orey
of "greasy” mending stage; that is, imediately beforc finishing bogins.

In spite of the variety and oomplaxity of faults which can oocur in
finishing, it is nevertheless usually found that the Wulk of “strings" which
are placed in finished pieces to indicate faults are those showing physiocel

blemishes due t0 yarn or weave imperfections. These are, for exzample
Knots

Slube

Broken threois
Hended placen
Bars ad stiripm

The gray meading romm is therefore o main eentzol peint end guide o8 o W

stonderd of quality which mey ultimately be expeetoed.

fhm-ht!mafui.nuﬂlhm”l,“
mmmummw.

stoff who are free fyom production predloms oush oo wage ystes, &iffering
operstive skills, production yrogremmes snd 8o on end who thezeCese have time
NWQ“MM“M"W“M*‘”“‘M
and lisisen with Urey mending is the sterting point of Quality Control ia
finishing,

It has Boen remarked that a form of quality oontrol mey alreedy be in
existencs in spimning and wesving, but in addition, the existence of lshersteries
and their steff amust be taken into acoount, and all these sctivities should be
integrated. -




It is certain tha* for a large coupany &OTrc faoility must be provided
whereby fuels, water, efflucnt, dyoe and chomicals are tested, and in whiah

phyeical and ctemizal tosts can be carricd out lo eoctallish the etondards of

performance of yarn and rabri..

Depending or thie ocountry, looation and ciroumstances of thev textile
oanpeny the laboratcary con be quite a lerpe ond justifinble asset, tut it is
preforred that this be regarded as separste from a Quality Control function es
such, It is truo, that in thio aboence of a dofined Quality Control funotion,
then the laboratory performe somo of those functions. However, the staff of
laboratory tend to be ooncornod with methods of tost and porformonce standards

and to be laberatory based, carrying out a good deal of routine work,

Qiality Control im conoornod with the daily work of profuction a8 i% is
carried ous en the "shop fluor" ond thorefore the contral leboratory should be

neigteined seperate from Quality Control o discuseed in this peper.

I4 should be the mesns of carrylng out tests and anolyscs as requized
either by Production Departments or by Quality Control. In additien 4% is
ocmmon t0 fimd that a coniral ".ab'orat.f 1p 400 remote from the shop floer and
lecks practiocal experience in nany matters os thoy affeot tho finishing
dopartment iteelf,

The Dyer therefore froquontly has o small works laboratory steffed Yy
thomselvos a8 "dysr-cheniots” and a laboratory asuistant, with the wmin objects
of oarryin: out sauple dyoings to produce recipes and on the opot "$roudle
shooting” for a variety of wet procosses.

Thisc aspeet neain slioculd remain the province of tho dyer md emphosises
onoe more the importence of lmwgn volstions if Quality Control ie %o esteblish

good liaison with eo meiy oithur important functions,

Quglifieqsions of starf.

It may reenonably bo assumed that tho Quality Control pursous responsible




mainly for spimning and weaving should have a basic knowledge of these departmeats
and be familiar with the statistical basis of such work, but in many cases a

i:: gpocially trsine high grade olerk with  leaning towards ; roduction performs

the work very satisfactorily., It is suggested that tho senior of the assumed
radnioun staff of three, must be tho person who takos over from the grey mending

r onwarde, a8 he not only has to deal with manufacturing faults as thay ultimatoly

‘ appesr in finished fn;:rio, along with the potential hasards in finishing as such,

§ out jrinarily he hes %o justify the existonce of the depurtment end yet schieve its
i onds, without direst autherity in production matters.

Subject to his personal qualitiecs and an sssessmont as to how well he can
§ perfors his "diplomatic” tasks it is of oowrse proferred that the Quality Comtrel
§ person for each main section should be an "engineor® (in the broadest sense of
§ one who 1s well qualified and with sound knowledgo) and the new heod of he

3 Quality Control unit se a whole, has %o cope in addition with a different type
% of textilo technology bhased largely on the chemint's language.

Ho camnot be an expert in spianing, nnvingmdansm‘ﬁd
dry finishing, dut he should unterstand *h3 hasic rincipler and be sympethetio
to tho diffioculties mocuntered in ocach seotion.

Whatever his academic or mraoctical qualifications, ultimatoly it ia hie
¥ porsonality and method of spprosch $o running the Quality Comtrol departaent
§ which will deteamine its value and his reputation,

He mmt be capable of oenvincing his semior oollcagues in production of
the need for more cere or ocontrol, ar dxman in procodure and yst retaid their
B respect and ready oo-operation. Failure to do so sufficicntly often is not necessax

ily his faults lnmaen naturc being what it is, o moduction department menager with
a strong personality and a8 "nec interference in ny domain" at$itude can prevent sn
~ndepondent Quelity Control section from funotioning ocrreotly.

It followe that in requeating changes in techniques, Quality Comtrol staoff
wust chock and douhle check when a case ins of crucial importance, yeS$, being

ight every time. can he a thorny crown .o wear !




Aoconn ush o0 ponotnael en noowegta soporting of faots, reasonalble

ot a1l tnas dsanarnicnatoly and without malice or

woCbiaig, sua 0 coatuatos
]
Leunere Only 1T n clac 1 fnorrihent prd TTosredt unaccoptavle shovld the faotory N
Langer Le trou,. § Ak o oo o Aeeitde no4ne pord din ce a good faotory
anagos A1 U2 gware o 411 lieuo pointn and ean almoat cnticipate trouble by
iviae votential are s ot anuf i ot Lo ole pursonal attention, d
s
Come e taticn, loud re Any duiticy conrunications, srlusricl euocracy, end ‘
st are verdy vinel Treguontly eesin i1 text tooks and lecturos on the |
Lehlence ©F o oteEn nanageacat, Lul oo o)1 knoun lendor of induatry uad his own
Crguzat guraes waich suniced up sany wanaerial problems: "Cu=oporation must be L
.ateread”, [
L
,L‘:’.‘.‘f*“’—*‘”‘e.ﬁ‘“‘c“"‘?:f..ﬁ‘;L...i?*"if’ffxﬁu 'v '
Tha basle prosedure s beald vion b fabrie ingpecticn nointc, The main 3 l
ciate e = (1) Urar oo areasy mendlRi (2) Mnal Jinicho. fabrde inspection, ‘
" ause of course pust aclat in vy vartleg) organinntion, ond daie from these two
o dragpestion pelinte Ade Lality Control with a basin for analysis ond
l

otion. & thir ‘lmepaction et s th 3 Lellewving vpon v 4 processing end dyeing.

TLhe fliat e yoanis negcsaorily cover Je dnepucticng that is, svery
_eoo nust be expuinels

onality Contzel in fintashing, oo fur o8 i-sneotien for umformity of produot

,wcerned usually involves cxamining caeh plece «f fabric which is yroduced.

e

_ain o vory dfferent Iyu Control of Quality in #piuring, wherc it is ohviously

rrosoitle te sxasine eac, ynvd of yarn, Iaepuction of varn mut be on a sempling

tosip, in which oho woaand! wud wifownity of o length of yarn colected from the

01k satesial is exwaized., ilde kas et to the sllesprool adoption ‘of statistioal

suality coutro) tactniquee vhich dorend upon the sollection of data Trom the

oranination of u relatively larks oomoee of saupios.  Tho data are used %o

sommtrinet controel charita, Looa which 1% ¢ ve seen tLai A articular spioning

come or cellectton of et s replaorly protu ing yoara within tie required

Sl oPanCoR.
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These techniques are possible only booause the manufacture of yarn 1o a
mase produosion operation in which vory large weichts o fibre are comverted

into yarns of a restrioted count range.

Produotion becomes muck uwore vurimi during weaving, Ly virtue of the
differing febrio designs and ocolours, and during wool finishing itself the batch
system predominates, snd in which it is unusual to process batches muck greater
than 1000 yards of precisely tho same quality.

Bven ia processes such 28 continuous open width soouring or in drring,
shilpt the mehine 1tself may bo operated acontimowly, the Latches differing
considerebly in weight, design of fabric and ocolour, follow upon each other,

Under suoh conditigns it is diffioult exoept in exoeptional cases o cperate
s statistics] Quality Coutyol mywtem, and as will bo seen lator in the metion on
rmmm.wmuumueommmmmmmﬂa
mmxp*masammtsm:mmum.

Thie is desed on 100¥ inspection of emch phece of fabrie at two ky pelots
at lemst.

| The interwediste itspection is wuelly lmited to fabrics which Mve Been

Feoe dved, m4 whers irvegularities can be such that grading o weoonis is not
possible, Such pieces must cither be redyed or reproossscd, or redyed to seme
other more suitsble shede or m dive ciroumstonces written cff as & loss, The
peroentage of produotion which is to be inspected ot the middle stage is tharefove
qQuite variable.

It should he kept s» saall s possible oonsistent with the standords
requirod and those being achieved.

Tie preduction work tioxel should state which lote of fabric are to be
innpocted at the middle stage end when any partioular quality me langer merite
suoh inspoction the erder or wogress olerks who [wepare instruction tickets will

note accordingly.
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At all three points, oporativos wil! already complotec some type of

individual work sheet, if oi:ly Tor the two noeis of wago asmossment and

progress chasing,

Kending of faulty places will L~ taken »lace in . roy nending, snd
strings irserted to indicute gross f{aults which reumin vieible.
(8ee Appendix A - Pgults detooiod at Uressy mending).

Ssringing will also tale placo at intorwediate inspection and on final
inspection, md custem often dictates that dyer's or wet mrocessing Zaults ere
indicated by g different ocolour ar type of string froa physical biemishes from
epioning or weaving.

Quality Comtrol staff should repare analyses based upon daily inveiee
or dslivery records in terus of
1, total autrut
2. peroentage rraded aa seconds
3. porcentag> not fit for normal caie (disposal as fents)
4. yardage out from pleces and sent $o fent reem
5. total astringe per 1X0 vis delivered.
This mindimun analysis should be acgrecutod to woei:ly and wonthly totals end
sumarised quarterly and yearly if requirced,

These records and enalyses provide o factual Vasis upon whieh SOZPess in
ashieving a better control of the quality of peoduction ngy be measured,
Inspection of these records md ti.o resulis oLtained at the finiohed pieces
.inspeotion peint will indicate what further wnalysiu unlor these headings is

requirod, either againet a particular customer., or for enecific fabrie qualities.

At the urey Mending stasn tho spinning and woaving dopariments will already

be conoerned to sce what ntandari of workuanshiy iu e nr aoideved,

Thie may be by regulav permonal contact and/ox by oooasional wpecial

reports on specific quaiitios.




As indiocated earlier, Quality Control must be oqually active at this first
stage of Zabdrio inspection,

Operetive sork sheets will show t » apent on mendin, again if only for

f vage and progress purposes, hut it will be necessary from time to time to record
| the number of strings being inserted.

'l‘humbodomaathoopeutiveni;kcb«torananpooialm
provided for the purpose, tut it mwst be romembered that the operatives daily
worlc sheet 1s required immediately at tho end of o shift Wy Progress and Yy Weges
§ sections, and therefore any shoets required for Quality Contyol for more detailed
.qnalysie will inevitsbly mean producing o oopy shest o a special card for
| moiftg lots or quelities won which the required details are entored,

Thus, Quality Comtrol staff must be in the position of belng sble %o produce
an snalywis of hours per piece spent in mending and tho mmber of strings per
Mece for specific custamers or qualities.

MM&&M&&&.MlmmdtMMum
sgainet totel y rdage.

Lil:mao at the intermediate ingpeotion point, tho percentage of pleces
| returned for addisional reprocessing should be recorded, sad the type of fault

§ which gives rise o a "substandard" rating should be reccrded.

It is not the purpose of this paper to attempt to give umtvd‘.n_fh
faults which oen coour in wot end dry finishing, nor in particular to assign
causes to such faults. Identical faulte tend to have differeut names in mm
factories ar localities, snd tho cause of such faults cam in any event arise in
difforent stages of processing, liovortholoses, Appondix A indicates types of
fauite which may ocour at difforent stoges of prooesaing.

For exsmple, "Rope markm" ond "streaky" are bLoth used alike to describe
varp-way colewr imperfections, usually running at a slight angle to the warp
threads, tut sume finishers rescrve the term ropo marks to tiiome cases in which

there is e weal mical deformation in o ‘ition to colour d'fferences.
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In both cases tne fault can Lc caused ¢ither during ploce dveing or during

rope soouring.

Similerly. uneven or < oudy dveir 3 wiere the colou. ic generally uneven
or blotohy, but without any dofiaite patiern, can be duo to the dyeing stage o
to inadequate soouring or faulty carbonising. uood noowring is essential to

ensure satisfactory piece dyoing.

Due to the complexity of faults arising in finishing it is all the more
important that careful analysis of their ocourrcnce be made. Fortunately the
peroentage of rojections is nol uwsually high, ‘mt troublc at this late stage in
the oomplete chain of manulacture can neverth.’ess bc costly ond cen seriously
dntorfere with deliverics on achedule.

Ixcesss Contrel.
Wheress it is clear fyon the preceding pagen ti:at tho detection,

exazination and snalysis of foults is hig:ly important, it must alac be evident
that many faults oocur becauso tiuc procecs conditions thencelves are not being
unifoxuly obse.ved,

Where a Quality Control departmont has rrow: beyond the mnimm three men
basis referred to, a reasonable proportion of the timo of such staff should de
mode svailable to work with production staff to monitor just what is being done
st some partioular stage of tho rocessing. Procecs Control is one of the
responsibilities of Production; they ahould rotain the rosponsidility amd
sutherity for seeing that tho conditione of procosaing laid down are indeed
maiatained.

Sowme onthusiog.e for an all ar;:‘nrac:;inc Qrality Comtrol departwment have
recammonded that 1Tocess Coatrol slhould be supervised and resulated y that
Departucnt. Whatever advaniagoe way Le put feriard, in our opinion this is bad
nmm practice, in that the cuain 7 roduclion vanasesent suthority sheuld

be o8 lorienl and continuoue ac necnihle, with all concerancl heing quite oertain

to whon they are respoauivle.
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Assuning therefore that Quality Control staff are required to provide a
orvice t0 improve process control this should be done in two steps or stages

) hich are 1llustrated hy the following datailed oonsidoration of eoowring, e
o the most importent processcs in woul iinishing, First there should be goneral
ngreement a8 to the optimum mothod of processing and this can be set out
precisely on the basis of exporience within the factory. Seoondly there mwt be

p procedure for ensuring that the ajreed method is followed.

i

. The Nettod,
In the pest skilled cporatives have frequently Leen sllowed to detearmine
sing conditions themselves, wsing only thelr judgement o deoide if o
batch wes indeed well scoured. In resont day ciroumstances this approsash cannot
Justified snd there should be a schedule of procedures or code of operations
jo which the following are cutlines:
Besic informationt Maohine type and loed
Cloth apeed
Wight on top roller
Concentration of alkali
Concentrativn of soap
Temporature of liquer in machine
Sequenco and timea of operations
- Wot out say 5 mnoutes
Soour 1 say 45
Rn~up or let down
Wesh :
Soowr 2 say 45 sinutes
Ruup o let dows
Vesh '
ixactly wbat is to be done mey Be indicated by an appropriate code and this will

ave boen recorded on the work ticket from which tho oporator takes his
nstructions.

« Cheoking the operation.
It is self evident, that prov sion of a system iu mot surficient to
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ensure uniformity of results, wnd wiilst it is indeed tiic rosponsibility of the
Froduation statf to weoonlate Ltz lopartment, uality Control staff can and should

be oalled upon to assist ln irc 56 Cor ol

A typical survey or monitoring operation would include the foilowings-

(a) Check machine serviceability

(b) Chook avuilabxli‘ty of thermomoters or temperature indicating instruments
and that they are in good ardor.

(¢) 1If nnchine types diffcr significantly irom each other, check that the batch
is allocated to the stated maochine type.

(@) Cheok bulk chemical supply concentrations and quantities being used.

(o) Cheok cperating tempsratures.

(£) Obeerve the process sequence and check times ollowed.

(g) Query sny other observed peguliarities.

(L) Arrange for aanlaplco to Le taken when scouring is coupleted, messure and
compare dimemioﬁal changos with post records and arrange for analyses of
renidual gresms an? moar content,

(1) Arrange $o luspect the ur'~h ofter vicco dyeing and rftor final finishing
and mepares a brief report on the findiuge.

A grost many of the other finishing mrocemnos areo aleo batch operations
and the foregoing should sorvs 8 a guide to cheoldng that a Metuod oxists and
that it is being carried out correctly,

The sewe mrimoiple applics to continuous wonecces., The Method should be
stated briefly or in ocode or tho worl ticiet, and it shoula bo seen to be
carried out,

NWererthe e, it ei:! e found that occasionally the finished results ere
not exsctly wiat i: aesirce. and o shange of ‘otiou in advocated. This usually
means @ epecial ‘rial or axporiment at wome purtiocular stage of the full sequencse
of omeratiena wiloh a bateh of fabric :nderroes tirmugnout the finisling

Jepartment,

I




- 21 -

This is a further opportunity to use Quality Control staff to asgist in
{ supervision, dut only an skilled ohoervers and a8 g service to Production.

See Appendix A for soms commentr on finishing faults,

Apart from a record of faults, ono of the moat useful possessions is o
large sample book or filing system showing actual cuttings of specific faults
with a sumery of action taken, and some form of index to facilitate a search
for information at some later date. Similarly, a record will almost oertainly
be kept hy Preduotion of ssmplem of fabric from delivered orders. The usefulness
of these cannet be overestimsted, and meny firms also file with such cuttings a
swatoh taken frem losmstate fabric, |

Quality Centyol staff should constently make use of these references for
comparison purpesss end urge ihat the system bo kept oomplote and tidily and
cleanly filed.

cad T R 2O TA OTRARO
It used 40 be a ooumon oncurrence ‘or & custoner o state his requirements
© the Pinisher in the simple phrase - “Dye ond Pinish cxootly ae petteru®,

Whilst » pattern or sazple s eithar atill suppliod Yy the oustomer o a .
scaled” or stenderd pattern referrod to, this is ususlly intended to show the
hade or oolowr required and illustrate those charecteristios which defy precise
hysi oal Mpﬁnﬁ’ or mswement; lor exmple, Lanale, drepe, ocover, and

ustre,

The otber preperties of tho Tabriec which are required, are more precisely
decribed in a specification.

Such a Specification vill list the levsl of standard of parformance which
to be achieved, this level being ascertsined socording $o s stated or agreed
pti.od of Test,

A typicsl specification would cover the following pui.pcrties of s fabrics




vidth,
weight per unit¢ arca,
dimensional otability,
tensile stron:ih,
oolour fastnecs (to various conditions e.g. light
perspiration
dry cleaning
laundering) ,

and confarmity to pattern.

Thig would state only the bare minimum of all tue possidle requirements.
Specifications and Standards of Porformance are jrepared and issued Wy a vast
pumber of organisations on a moro or less confidentlal basis. That is, they ere
supplied to ond for the use of the IMninhor who i to process fabrio to thelr

requirements.

Jovernment Agencies usually rrepare the moot thorough and detalled
specificatious for Defence and Services use, In tho United Iingdom a great
mmber of these are freely available from H.li, Btationery Jifice,

The next larzest source of such Siandards of Derformance would inelude the

Talloping combines and Retail Storcc,

Another important greup is that including o?;m,mmatim which have a vestod
interest arising from the use of Reglstorod Trade marks and Drend nmses. Some
etanples would inciude

The uso of the "Wool Liark"” (I¥S)
"epyione" /Wocl {101}

"¢, iiechael" (Karks & Spencer)

In o number of cases the Standavds of Furferaance and related liethod of
Test are exclusive tc the orgubicstion vhich irsuce them. Yor example

Fastnens to rubling {eroe.irg)

and Gear. slippace of garmonts
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are both availadle as stondard liothods of Test, but at loast ome Retall Store
gets ite own private standard and liethod of Testing for both properties.

In many cases a minisuc performance standard i3 spooified, for exaxple:
"Pests to determite the lrealing oad will be performed on a maohine
having a constent rate of traverse of 1{ inches por mimute, the sise of the test
plecos being " x G between clamps. The values thus determined shall not be

less tuan those specified in Schodule A",
Extract from Defence Spocification IE-100-B,
Worl fabrios, barathoss, gabavdines, serges ote.”
LY. Stationezy Office, London.

In other cases, the Standard of Performance is quoted in several grades.
hmmb-pdduuﬂmfmwmwm“
h&,uﬂhﬂuﬁomd’mhm.

Howevez, festness to washing for example, quoted only s Grede or Seele 4

'te mesuingless wiless ooupled with 1he jrecise Nethod of Test which hes Voem we
widoh ia 1his case would be

180 Oelowr Fastuess %o Wask 1g Fo.1  Seale 39

" . . " %e.2 "

. " [ ] " 5003 .

" " » " M n

[ ] | " “’5 "

It then remaine for the customsr to spesify whieh level of prfarmence i
roquired for his purposs. These mut vary scoording to the end-use.

nummmmwmumnmnmm
fmwum!mpwxnhmuym&mﬁﬁtunmlw.

Similerly s coating fabric (mons heavy top coating) would mot require &
specification in terms of wash fostnoes but rather in 2ostaozs to oold weter and

to perspiration, wheress a fabric used for mon's trousering and sold with »

washable label must certsinly be specified in terms of sigropriste fastness to




woashing, and proceszed and Jdyed accordingly.

It should therefore t: clear irom tlo foregoing that innumerable standards
exint, ond the Q'1lity Control staf: must bLe ivunili'w witu them, and the reasons

for the differences,

They should ensure tiat appropriate ;un.lcsarc taken, tested and reported
uron., For expert arders eapccially, thoy shiculd check that the export customers
requiroments in this respect are quite cloar at tho cutset: misunderstandings
a8 t0 which standards are required can lLie very cootly.

Doo Appendix B for reference to lorformance Standards.

8:1e Nethods of Teet.

A8 indicated esrlier the nmain laboratery or any snall deperteent laborateries

will not be wnder the Airect control of tue Quality Control wiit, Neversheless,
Quality Ceutrcl staff should Le familiar with the types of equipment aveilahle

and the variocus Methode of Testing whioh are used, along with the Stendards of -
Performance likely to be roquired and which nre either set internally within the

footory or which are to he met to satiuty customer'n requirements.

Tho Lethods of Test may be divided into two categoriec - Phywicel and
Chemioal, altboush in a mmber of casos the distinotion may not be perfectly

cloar. The two broad cotegorica may be subiivided as follows ond with some
_axomplec a8 quoted below,

Piyajenl Metbods of Test.
Tensile Strength and elongation

Tear Btrength
Hegistance to shrasion
Repistance to plliing
The majority of physica’ listuia of 'Yen. are listed in various Handbooks.

(8ee Appendix C).
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 Cnemical Mothods of Test

These may be subdivided a8 follows:

(a8) Chemical Anaslysis
This is essentially the s, cciality of the professional chenist supported Yy
his additional training in the textile chexistry field.
Under this subhesding would be included for exanple:

(1) The determinstion of metals or their salts, such os Calocium, Magnesim,
Iren, Copper, and lesd which frequently are a couse of stains or uneven
dyeing.

(11) The use of & mmber of Methods of Test %o assist in Prooess Comtrol,
such a8 Deterwinstion of pl value of a water axtract of s fabric.

(411) Determination of the “gresse” oontent of wool,

(1v) Determination of the solubility of wool in uree/bisulphite selwtidn.

1 (b) T™he Identifiestion of Dyestuffs.
N (c) T™e Asalyeis of Chemical fimishes applied to fadrics.
| (d)WhnﬂmMncm.

The variev : Methods of Test ewplq d may be scheduled ss "Btendards®,
that 18, acoepted s pproved methods YWy such bodies a8 the International Weol
| Secyetarist; Imternstionsl Wool Textile Orzenisstion; Dritish Standards
Institution.

(mwcmmmum).

Tith regard to identifying the nature of a fault with apecisl reference 4 :;

steins, wnevenly dyed places, and all those which Wight be called visusl Mlaisbes,

i 1t 18 virtually impessible to produce s systemstic mnd detsiled anelysis of thels
ooourrence end trestmest, on the classic lines of chemicel mslysis, end wich

would apply to sny factory. m-umummmzdmmu
present,

Whst should e done, in any cne footory, as is mentioned in seversl places
' this wper, 1s to collect systeaatically all the dsta within thet fectary,




from which logical steps way be taien to denl with faults as they appear.

To some extent tLis dilema oocurs in soicoting a Method of Test by whiach

to determine the level of prrinrmance ¢ a fabrin, with rugard to a particular

property,

Different countries use diffcrent !landbooks on licthods of Test, which may
vary substantially from each other, and furthormore all llethods of Test are

continually being improved and revised.

The International 3tandards Orranisotion exists to try ond elimimate these

anomelies and a grest desl of yrogreas has been nade.

When acy Method of Test has Locamo en approved 180 standerd 1t will be so
14sted in the Spensoring Institution’s ;iblication.

Appendiz C also refers to a mmber of liethods of Teat which have not yet
boen scheduled e “standards” but which are widely uscd in tho finishing iadustsy

There are three nmain divisions ~
10 Ra‘ ﬂ}ﬂ'ﬂ
2. Tya warem and chemicale

3. Process water supplies.

Por the first two, Furchasing Department will already have ite organieati
but dealing mainly with specifications cutained irom rroduction, ond price.

Once %op menagewent io catistied that e infant Quality Control section
werking well, ite activitics con be cxtonded into the Raw Laterial {ield, bdut
agein on the basie of a wervice. 'Iniformity of raw watorial is obviously the
first requieite for uniform proiuction, ut 1% is gometines taen for granted

enpeoially when other :roblews soen o prese.ng.

The task of the Quality Control :mit wouid then bo to onsure that raw
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| tops and yarn specifications are adequate and correctly quoted to Purchasing
Dapartment, and to ensure that a system of sampling of doliverios is in being

aﬁd is boing ussi. They would then lce: a central file and record of samples

and results of tests upon them, acting at all times on behalf of Production.

Good water supplies are highly important for quality production. Depending
on the main scurce of supply there may be many grados of water quality: for example,
(a) Untreated - for hydrants and general hose work.
" (v) Precess water. |
(o) Boilexr feed watex.
(4) Drinking water.

Regaletion of these is the job of & Vater Works section, often allied to
affluent plent and ueuelly under the menagement of the Works Maglneer, with the
Chenist's lsbaratory as Control peint, |

It is vevertheless worthwhile for Quality Comtyol pezecunel %o be
interested in the process water supply position and regularly to inspest the
tost recerds md dlscuss thess with the Vinishing Depertment Menagee.

A Commiseion Works differs fvom o Vortical crgmnisaticn in the fellcwing

nain vayss ;

(1) It does not om sny of the textile raw metarial it procosses for GUNSOMeNS.

(2) The variety of types of fabric in torme of fibre usod, yamn wd fabric
construction is much grester,

(3) The mumber of customers wd end-usce for tho fakrios will be fwr grester
for m equal output,

(4) On average, the total yardage outout for sush a Works will be oonsiderably
Creater than for a Vertical Compony,
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(%) Orders will be smaller in sige and split into rolatively small batches
per shade required.

(6) Income is based solely on the coui of convorsion of loomstate or imitted
fabric to £ nished faoricy bad qal’ ty nay rasult in (loime by the ocustomer
which inolude the cost of the basic fabric.

(7) A production programme bused on goreknowledge of what is to be processed
months aheed is impossible, and invariably such a Works Mfm slternatively
fyon o glut of orders and shortage of ardors.

(8) Deliveries are sxpected to be on oched:ile and tho assortment oomplete.

A1l these poss quite difforent probloms of detail execution to production
mansgemont, Wt the basic principles remain uachanged, and the philesophy
proviowsly expeunded is equally applicable.

Commiasion finishing works vary onoswously in sise, ond the imaginety e
aelected is of the largor type, where some splitting of the varieus forus of

production wenggement oan he Justified,

Prefuation - 10,000,000 yards por ontuti, basod upen 50 wooks of 5 warking duye
on n 2 ohift hasin of 8 hours each, eqivalent tot
200,000 yds por weok 2 shifts

100,000 ydo per week 1 shift at 1005
20,000 ydo per day 1 elift production
2,500 yds per howr officlienay
42 yds per min, %

of fabries produced.
Woollen Spun and Worsted Hpun fabric, Woven ond Knitted ond intonded for

suitingm, dress fabrics, coatinims,
upholistery and furnishing fahrica,

pile fabrics.




Finishing achinery for the following rrocesses:

ngeing
' ‘Sétﬂng ~ Crabbing/Stoam
' Wet decating/Stemming
Bope Soouring
Wdth Soouring (batoh)
Math Souring (oontinuous)
Milling - Carbonising
Centrifugel hydre extraction
Water Mangling
Qrlinder Deying’
Mach Dreing
Hot Mr dwying
B0V My duying and Mgk Semperature setting - |
Card Wre Raising ‘ T
Tessle Jig Raising
. hew raising
Nshing, Dasping and con..toning
Terpedo Betting (Pavdk Klug type)
and/ov Autematic High Pressure begn setting
Rydreulio flab bed Press
londen Shrinking
Making up machines
Perch or Inspection m.

A feature of the above plant will be the variety of sises and
differing makes of machincs for each process.

These will often differ significantly from cach other in detail tesign,
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sufficiently to affect the appcarance and behaviour of resultant fsbrio,

No oommon procecs routine will he followed - in fact fabrics of
sdeatinal construction but for different customcrs will frequently undergo
a quite differcnt sequence uf jroce.slng in ordor to produce the desired
finished result.

Rade Kenggement Structure.

The usual hierarchy is a Voris Manager, dealing with all produotion
sattars, %o whom are responsible the
Preporation Manager, the
Dyshouse Manager, and the
Dry Pinisbing Manager,
with g Werks Chemist(s) attached to a Works lsboratory and dizeetly
respensible to the Works Manager. .

=

All the foregoing arc dealing with wot and dry Finishing probdlems)
they are not directly concermed with my manufacturing stage,

They are thus closer knit irn outlook than thelr n'o\ntmtl in s
vertical group where the throe main production functions of spimning, weaving
ond finishing differ so much fraom coch other.

Traditionally all the functions of control of quality are vested ia
the shove team, each department hoad being responsible for all sspeots of
the quality of output from his seotion. (ncrousingly, however, it is bdeocemis
the cwstom in medium and large firms to estoblish a separate Quality Control
funotion or unit. This arisos mainly booause of the increasing oomplexity o
modemn finishing proceases, a groater variety ol fibre and fabrics, new dyes
and chemiocals, a’lied to milti-ehift systeus of oporation and incentive boous
methods of peymen:, but with a demand for speedier deliveries and to tighter

standards of performance,
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Betore descridbing the organisation of a Quality Control unit it is
thought fit*ing to desoribo a typic 1. wmsthod of organising production.

In a vertical oompany there is a logic and sequence of operations
which is desoribed in various textbookm, ond oombined with the relative
slowess of machine speeds in ﬂ.nishiu@ and restriotion to seleoted febrio
styleson s budgetted programme, these do permit efficient planning,

1it81e hes boen written about production techniques in commission
proceseing, tut it is a constant tussle with dpparently eonflioting fewoes,
for the follwing ressons -
' 1, Gréeat varietion in size of order dook.
2. Maximm etput of instellod machine ospacity is in oonfliot with
selection of suitable clasees of work for esch machine fram evailsble
3. Plustuations in ewder book and mochine steffing pose labu problems
regarding tramafers betwesn departments and retention of sidlled lsbeur,
4o Plasning for the optimun flow of erders 1s in oonf_ict with long end shewt
PEONS reutines and dedands of special deliveries Yy austomens.
5S¢ There will be some section whioh controls the $otal outpud which is
possible. This may be drying ospacity or dyshouse capacity, Wt either
of these oan vary widely acoording to fabric weight.
Other sections of plant may have a higher oar lower capacity then the
ocontrel peint and eonsequontly "bottlencoln® frequently ccour or
statistically there is a "queueing” problem,

The Workn Managex tries, along with Progress deporiment to issue s set
of orders daily, which in quantity meets the target produotion, and which in
sssortment of styles and routinos to bde followed provides balanced work for
the plant ss a whole. In a oomplex Works with varied plant and fabric styles,
allied to wrgent delivery demands from special customers efficient plamning of

Production cen rarely be visuslised beyond the preparation stage,
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Special invostigationa have indeed showm that computor planning can ocope :
with all the permutations and ownbinations required im izsuing balanced orders ‘
daily, but i1 cannot at the aaune tim. produce plans for maximum machine
utilisation along with comercial noceds of special delivories, orders for »
whioh must frequently be issued purely as a matter of urgent necessity. Also -
the cost of computer planning io a significant item ol cost in what, in muet |

ocountries, is a hi'asly price conscious indusiry. -

The @;ural conolusion is that good monacement alome can cope with the
provlems; and if camputerisation were tho only means of dealing with a
oomplex situation then the cremedy 48 to rationalise that situation Wy
disosrding many styles of falric, cuttings down the number of customers and

simplifying process routines.

Inevitably, however, the Commission processor has a hoet of preduction
problems which require daily solution, ond os carlier remarked mean froqueat
tranefers of operative labour and a spare shift in order to be able to apley §
overtime to balence production.

Transfers of labour moan s!dlls aro never quite adequate, and with &
large proportion of oompletely new fabric stylos alwaye ccming forward, the
propertion of internal rejootions for quality is far higher than in the
relatively streamlinod finishing sootion of a Vertiocal Vorks.

This complexity Lom grovn with the influonce of fasiion whioh demends
variety, but the advent and proesent imporiunce of synthotic fibres of all
types used in llends, and the growth of fabric structurce auch as knitted
material brings problems for which past experience 1o only a slight guide,

and Mrial and crror® is the mle.

Any "error", or rejected lot or piuoe, moans repreocssing in an attempt
to attain the reguired standard. From earlier coumente in thut part of the
rapor respecting a Vortieal company, it wili Ho realivod that the Cammission

finishers' customer only sends an order Tor tiat yardage which he requires
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finishing, There may indeed be other pioces of the oame quality in the
Grey Room stook, but they cannot be issund to replace some faulty batch
without the ocustomer's aurecwent, andi the crucial issuc booomos the ddepoaal

of the fault, batoh,

If a faulty batch is not acoeptadle to the coustaner, even at a disoount,
then the Commission finisher 1o debited, ot least, with the loomotate cost of
the fabrio invelved. In any scvle of fabric this far exoceds the wice per
yard charged for finishing, and in wool type falrice the ratio of thece two
costs — lesm state to finisher's process charge, is axceptionally high,

It also follows that rejected pieces returned for reprocessing interfere with
ortimm works cutput and complicate delivery pranisas made shen sn order is
taken,

Thus adequate control of quality is o firet sowential in Commiesioen
finishing, snd the estadlishment of o seperete Quelity Contrel fumction is
incressingly necessaxy.

Bven in a large works, Iimver, it 12 unlikely that the “"Department”
is larger than one men, with such clericc) asaistonce s poper records, files
ond reports may eventually detemmine,

Thie stateasnt is purely a porsenal opinion dased upon experience, sd
the varieus oements which follow in this section are related to one person
a8 a quality oontrel technologist along with clericsl sssistonce.

Differing cirouwtances can oertainly juwtify o larpor steff, Wut one
important qualification mwt oconstantly de borne in mind
Ay successful owmiesion finishing works must bo managed upon principles
discusned at the beginhing of this poper, (i.0,) an inetinctive and continued
intcrest in quality of production through all stages of manogement and

operative perscnnel,



This of courss .6 a'so o requirement “or 1 vertical organication, but
the varie’y of lubrics, dyes und finishes handled ty the commission finisher
along with vary ohort ~radvstio= wurs nlace 5 premivm on this aspect of
quality = the atiitnds ov v’ -3, - ~faye ip iptraduc’ o separate
nonageoent funotion urder ¢nality Control nothing wmust be said or implied
that control of quality is how entirely vested in the new functional
responsibility. If this wore o, no quality coantrol staff could be large

snough to maintain vrs.iouws standar.us or improve upon them.

»

It. is therefore hoped ‘hat the sucieeding paragraphe present a olear
pioture of the iype ¢ linison and acsistance to production which a qualily
ocentrol secticn should bo cavable of providing.

Eesentially tho function is carried out Ly delegating to this
specinlist much of the analysis and routine portions of cheoking quality
carried eut by the depurtwent heads, and especially by providing scmeone free
from the daily produciion problams who can bring keen oboervaticn and
indtiative into 2ull rlay.

The be.t results hive hasn oi* ined when the Que).ty Contrel heed is o
man with technical training ond works experionce, He ray be a Works w
with an especially practical outlook or nn ex densriment manager whe is keen
to make betisr use of his detootive instinocts,

A1l the earlisr lenrthy remarks on his delicate position a8 a nen
without muthority to sve direct insiruotions ia the works apply with equel
foros, am Ao those concerning s abilit, %o make his poeition in the company |

of value and of respcot.

Progediren, Records and ifenertc.
Grey or ,reasy mending in not usually or extonsively carried out by the

Finisher. He worke ca tio principle that Jabriec delivered to him ie in a

ressonsble condi‘ion for Tinishing. However, Le ust aonstantly check that

ihis is so, guided Ly pant records, the !movlodre of a narticular weaver's
reputation ana 15 fwtl,




R L.

He should therefore be inspecting a proportion of loom state fadriec

received, end it also follows that length of time and condition of storage and
‘transport will influence the type of irvpection.

Full width samples should be retained from every lot received for -y
quality and duly filed, for a period of at least € months, because in aeny cmses

examination ef such references can show that a particuler fault arising during
finiehing hed its erigin before fimishing.

Aum-umfmnmnmumdmmnw'-m
| mmmwmmmnmm

rmuummuummmnmmm.mm
or after drying if "secured and finished” caly.

mmuumwumwcammh;
pmﬁncxmcmmwnhmmmuqagn
wust be mall, wnd 1s in offeet limited %o finel sivinging of cceasionsl faulte.

I8 15 ot thie middle stage that *%e decisien is made to “pese” o retu
for re-precessing, md 1f he latter, then fresh vria tickete mmet be isoved
carrylng 1astructicns respeoting the new process sequence and senditfeis of
treatment,

A daily stetement of the mcmu‘ummm
st de prepared and summarised weekly, moothly and yearly.

The Werks Mansger should hold a woekly meeting at which the three
dopartment heads end the Quelity Control mansger are pressut. This is the
omuzvm&wvwmuwuhﬁeﬂ-dm-at
rma,mnmumuump.muwmxmm |
which records the main items of sotion whioh are agreed.

The rreblem of faulty pdoces is so vital to o Coomiseion works thet =
uothing sheuld be tee much trouble. Charts and gruphs which show the tread ia
ertain faults should be coustructed.
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Diccussions with thn cont gocountant will enable clear statements to be
prepaced which indicate the benefits or penalties of oertain steps which have

been talen eor sre oontemplated.

Similerly, s custemer expects orders to be delivered as ocmplete
and on sshednle, and statements showing the peroentage of ordere wvhich ave
delivered on time and complele, wil) set standards by which progress can be
megsured.

Other indications of the stondard of quality being sshieved sre the mmber
of string per 1000 yards, the propertion of D & K, that is yardage whieh 1o
wmw'umaumuwmmmumnm.

stagee which ere under trinl, having previously agroed on the teshniques &
wtaumﬁaewmummm«.

- 80t 8.6,

Rals. Ngthode of Temt - seo a7,

Rale Ommivel of Raw Matepialp - see o.5.

All the comments mede cariier in oections aces 0:Tes 0.8. sre spplicedle
1a comdssion finishing but with evan greater force, ant 4t is hoped it is olew
shat the Commission Finisher hao a more oowplex task than hic counterpart in &
vertiocsl compenty. | |

The Quelity Cemtrol Manager has tno onme pornonal mrobleas of workiag wif
specialists, but in a moro narrow and detailed field,




APPENTIX A.

VISUAL FAULTS,

1. Common faults seen at Grey numding,

Broken warp or w0ft thrr-i~,

Paulty intoerlacing and "trailere-in",

Such defects mgy arise from wrongly slayed ends, bent reeds,
wrong lifting harness, or a moving thread catching a stationery
thresd when wesving with multiple shuttles,

Slubs or thick threads.

These arise from wneven sliver, defective spimning or bed
plecening.

Sleok threeds.

In the varp these may be due ) careless plecing or elack beaming.
@d when in the veft there mgy be & mmber of omuses such e wert
Tnning lecse frem the pira and shuttle rebound,

o w-

Then in the warp these may arise Wy rosscn of faulty slesing,

¥he catehing of thread o~ kot in the healds, waeven let-eff

teke-up motions, sad when in the wert malaly dus %o weves
plyning csusing thronts to drag os it runs from the shuttle.
;gpnﬂm. srising from uneven yarus, defostive warping or
sising, defective reeds or wramngly dented. "

Yol striper.

These nay b0 caused Wy uneven or wrong ysrm, faully let-off or
take-up motions, wrong pioking resulting in threads being over
oz uwder ploked.
Mhruwmonstmmg@eemanm&twm
lnlbnd

'Leaau- bars may ooineide with a full pirn of weft indiocsting

change of yarn quality or change in pirn winding tensions.




h, Plece edge Saultlc,
There are o varicty of Lhene, arising Crom “ad warping ogusing
ornmming of throads near tho selvedyo, (dclcotive temples ond
{nadequate sslvou e consi. wstion.

Miscellaneous.

These include stains of variouo Kinds, uoually oil and motal residum

due to careless oiling of loom nechanioms.  Overhead jaoquard
mecbenisns are a source of cily £1ock which drops on to the shed
and becones trapped in the fabric. Mildow and baoterial staims
eoour owing to atori: ~ under damp conditions.

Damages, holes and tesrs may be ogused by shuttle trope end in
general rough hondling of beens, pirns or fabrio in the leom.

Moy of the toregoing faults require attention by the wonder, exospt when
the fabric is to be heavily milled or raised. Warp ond weft bars and stripes
csused by feulty warping osnnot be mended, but many Lionishes can be sidlfully
pended, the degree of ocare and attention depending largely on the clarity of the
design md fintsh vhich 1s required and the intrinsic value of the febriv. Knowo)
should be drewn to the back ui the fau.ld.

The faulte now referred to exolude thoge arising from spinning and weeving
and are prisarily visual blexishoo due to deformation of the fabhrio struotwre &
s miltitude of possible variztions in colour.

A fabzic may elso be olusscd os sub-standard due to foilure to mest same
particular part of a gpecificotion. This cannot be ascesgod at the perch a8
these properties are deternined by standardised test methodn, rather than
asesseed visually., The cause of such faults is, se may Lo expected, often due

to laok of process control.

Detailo of the iore important lethods of Test und Perfaorinance Stondards

pet out in tho Appendices.




In Section a.5. on Procedures in Proceas Control, roference was mode to the
difficulty of producing a universal schematic analysis of the ccourrence and
treatment of faults. The following oamouts are thereforo based upon the more
comoon feults which can arise at the various stages of processing from grey to
finished state. They are described in the order in which the finishing
achinery haes besn proviously listed, firetly for o vartical company and secondly

for tho additional plant to be oxpocted in a commission finishing oompany.

craubing/Stemdng.

Tho chief foults ore inadequate setting, giving risc to cockling or design
distortion during rope soouring or plece dyeing. Inadequate setting is d;q '

1iable to0 osuse rope merking during subsequent soouring and dyeing. nuhm,
ptommﬁohfm&tohmddwuﬁed. Fabric may also be weskened due
%o excessive tension snd/cr the pH of the water may be too high, pil control is
vmmm.-mmumummumwum1.-.&-6.0‘
but there is @ seriows risk of demage if the pi is sbove 8.5. Coloured woven
:.Moqﬁm-mmuwumuwcha
Uothod of Teat 40 fastnses of colowrei yurns inm fokrics to be orabbed, secured
or milled.

Syt _dogating/Boeming.

A1l the coments under crabbing aro oguallyappliosble, but $he mymiem whic
eploys foroed cireulation of liquor through o perforated beas SeoMs mare JEORe
%o such feults than crebbing or stosming, It is diffioult to pmp water ot
tonporatures near the boiling point, this oguses ‘inadequate setting and on many
fobyice @ mmdﬁammfmﬁawehw on tho inner layerw of the
fobric wound on to the heam.

Zope Soouring.
Rope merks, design distortion and exoessive shrinking osn ocour even o

well set pleces due to excensive mochanical load on tho dolly mip ar $oo high -

P
e

g
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a agouring tempersture.

Insdequate soouring resultn in dirty piocos, or pdoces whioh fail to dye
uniformly, and the residual fat, soap or alkall in tho pioco should ba oarefully
oontrolled. Residual alkali can ocgusc mgration effoote #hilst pleces 1ic in the ‘
wet mtoz or osuse yellowing or weakening at a drying stage. Residual soap oan |
oguse an uaplessant cdour %o develop in tho fabric and affect the handle.
Synthetic dctergents are widely used .nstead of soap to avoid soun formations
and colour bleeding, os synthetic detergents aro offective in relatively hard

wator and scour more efficiontly at lower pH valuos and temperatures then soap.

Ses Appendix O on Methods of Test, for furthor ccument on Soap, fot ond ollmld
oontent,

Eilling, ‘
The medn visual frults gre w1l rige or longth way sireals. Onse forned |

these are more or less permanont, They osn uwsually do avoided by refyaining
fren WOMSLive pressure on tho rollers and Wy not over~filling the mashine.
"Degging” mey help to reduce such o feult end alse provent selvedge ouwling.

Saxhenising.
The mejor foults are uneven and over-oarbonising, which are reflested in

dyving. Uneven cardouising ney Lo duo to imperfeot seturstion with the esid o
treinage/ad gration whilst the pieces arv subsoquently lying in the wet state.
The lgiter ia the oause of local bigh concenirations of acid which reduce ihe
dye affinity or even oguse sorious weakoning.

¥inoh Rreing-

The many reesons why {nbrie mny booome unevenly drvod are too lomg to liet
but inodequate proparation is a vory common fault, Attention to dye selection
and the use of the ccrrect application mothod iiowover aro probably wore

juportont points. Tho dyeetuff monufacturor's recommonded mothods must be

carefully {ollowed.
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Dye winches should not be overfilled; too much bulk, too much weight,
too little liquor lead to uneven dyeing. Control of temperature should be
‘acc\matn ond in many casen the rate of rise of temporature is equally important.

Centrifugal Hydro Extraction

‘!hndndqnmatthhstm arices on fine face falrios vhere overpecking
or t00 prolonged an extractionmay cause fine cresses or "crow's-foot® merks which
cen bo diffioult to remove,

Egh Adx Rering snd Eish Twoerature Seitias.
The chief hasards are wder or over dying and damage while the cloth is
on the pins or hes beccse detached fram the pins during tentering.

Jsing.
14ke 90 neny finishing operations this is imbherenily a dangerows eperetion
fyon the peint of view of fadwic damage.

Over zeising will vesicon 8 fobrio snd ary avesses in the fadwiec duming
reising will cause local ynder snd over-raising vhich cumno¥ swbsequently b
rectified, Petchy raising my e due 40 uneven moisture content or the Presence
of residual chemicsl ompounds which sffect the responsc of the falrie to zising

Selvelgss ay be tedly domagpd 1f tiay owl dring pessase tivough the
nashine. Amu'meauumwmuwumm
irostment is cerried out %00 intensively. Card zollers should beo regilesly
re-ground and medutainad in god condition.

It is emsential that the outting avlinder be charp and set exaotly
pavallel %0 the bod, and that the ledger blade bo correstly pesitioned. “Beds”

nay be of several types - solid, Bollow, rubber, spring. The clesest out far
rmmmuuummmm.»mm.mmmxum«“
is also grestest and meny finishers avold a solid bed for this resson.
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It i@ olear that cuts and holos can bo all too rcadily produced, and it is
ossential to shear the back first tc deal with imots, so that these havo lees

chonce of farming a hump on the faco which may thon be shoarod off to make a

hole,

Stem Deogtising.
The most common feults arisc from the uso of wet atoom, too short wrappers
and unoven trestment rosulting in ended results. Decating maohines installed st
the end of @ long run of steamn piping, with inadoquate ocondensato trapping and
dreining can be a source of many stained pieces. Wrappors lhouldb;uw
ovenly without oressing and under oonstant temsion and tho tension of the wool
fabrio fed to the ssshine should slso be kept constant. Unless the oylinder
dimeter is over M" it is wise to reverve all plocos for a second "ond“,

Betaxy _Pressing.
The mein precsutions nesessary sre to ensure that fabric is preconditionsd

unifesmly, thet fakric is prosentod flat to the nip of the pressivg roller and
the bed, and thet the fabwic is mot unduly extonded.

Hedeaudie Plet Jod Press.
Uniforu conditioning is essential for uniform mressing, lost faulds in

the past have ocourred owing to caroless papering when this was carried out
menvally, Automatio paporing mociines onsure tuat the fabrie lics flat between

papers.

The aain dangers in singeing arieing from \wing & flamo that is %00 hot @
badly adjusted. This may csuso unduo yeollowing of the fabric, or in open weave
fabrics threads mey be burmt. Ap unoven flame nay bo a casuso of warp etreaks on

subsequent dyeing.

e |
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Open width scouring (Contimuous).

The main objection to this procoes is that fobric so processed lacis the
cover which is produced by rope soouring, and width and longth shrinkage which
nay be required to mest weight per unit area and dimensional stability is
inesdequste. Re-desigm of the fabric may allow these roquirements to he met.
Care slould de taken to ensure that creases are not allowed to pass through the
sultiple nip rollers.

Control of chemical fced and wesh water must de carefully supervised in
order to ensure that comstant scouring ond washing conditions are melntained
throughout e working day.

Mxtez Manglee -
n.wmmmunmmhummcmrMn
18 Yo ensure hat fabric cresses do ot pass imto the mip

e in Dot oir dnying, over- and under-duying st Vo sveided. Teo mub
febwio tensien will cause glasing.

Weter drope fyon stean condensing en ovesheed strustures are & familisr
source of staims sad spot marks, "Doll-head™ sploshes likewise cgune Speis o
oil spote. Deuts in the cylindewrs and leaking soams e omwes of dyelng
varistions é&ue %o uwneven drying.

Ses esrlier comments on card wise relsing.

Sorede astting (Paul Klug).
mtmuuummmuwmmmcmmmm
decetising, memﬂehmm,mnsnﬂmdw
spotting are oertainly permanent blemishos. Most of these are cswsed by
defective winding, sod timing the sequences of stomsing end vaows cooling.




Automgtic high pressurc boam sotting.
As this is a highly automated and sophisticated vorsion of the torpedo

machine fower faults ocour and those arise largely from mulfunot! oning of the

machine and not lack of skill or attention on the part of the oporative,
Careful attention to winding on is still essential,

Misoell aniecus.

In any finishing departwent stains and damages to fabrio arc ever present.

Some reference has alreedy been made to damago hasards during singeing,
tentering, reising and shearing, tut rubbed pleces, chafe marks with or without
holes, can ocour st almost any stago of processing where undue fyxiotion ccowrs

seouring or qdns Buhiau, tangled ploces in soouring snd dyeing. Demages
which show as regular repeats in a straight ltmli.uurinbly ariginate in Mv
roller nips, for example, trappod metal, defeotive rollers, and it is uwseful $o
Mave a 1488 of all rollor oirowforencos in use o6 nipe, in erder that o faully
one may be speedily located. |

2eadte 4 Jmitied Zebrion,

Visual faults in knittod fabrios refloct precisely those name haserds
snocountered at the various stages of processing proviously listod for woven
fabrics. Two faults are however peculiar to knitted fabrios, .

The firet is "snegging” of tho loops during wear. This is wually a matter
of correct desisn, but unduly slack finishing can throw loops into premirence on
the surface. With a fabric prone to snegging tho loops must bo druﬁ baok Y
finishing ot a greater width without however pormitting much further lengthwise
shrinkane, |

This problem kighlihts all the other major difficulty in finishing

locally.
Thie may be due to a seised roller which fails to rotate, rough pleces in I
knitting fabrics, that of obtaining odoquate dimensional stability. The leop ,

nature of fabrio construction prevents tho potential ahrinkage being yodused te
——




the lovel of equivalent wcven fabrics, and manipulation to avoid snageing may
suriously interfere with dimonsional ciability,

'Appeudiz C refers to !Methods of Tost.

Stains,
Stainless steel constructions have removed tho riskr arising in earlier

yoars when wood rollers, hobhina and trucks or carts were a commnn source of
marking-off., Sowm, oil and dye spots are rosdily recognissble, but most of the
others require laboratary exaxination to detcxmine the mature of the stain, the
probable scuroe of the trouble and the mothod of correction hy retroatment.

The only certain way to reduce the incidence of staine is to ineist
good engineering maintenance whereby cil steins ave rare (snd the detter wse of
eplash guards and drip trays shere machine decigh 18 inedequete), aleng Wik
rigorous "housekeeping”, which means clesnliness ia overy sotivity asd erderly
‘marshslling and systematic use of all lecss plent ond equipment such o8 sereys,
pallets, dobdins, trucks, mixers, buckets, Any untidy sai disorderly depariment
1% o breeding gourd for careless worimanship.

Unlike standard Methods of Test on which there is ample literature,
Standard Performances of finishod fabric requiremonts tond %o be iseved ou &
sexd oonfidential hiois s explainod in tho body of this paper.

Host performance standards are classificd os mindmm requiremsnts based
upon oonsumer experience and the various end-user arc cleseified as follows.
Apparel fabrice 1 (1) dress, costings, suitings, siziris, ond slacka for Vemen's
Wesr, (2) trousers, suiting and coatings for Men's wear. Furuishings,
upholstery and §haiwb for household fabrice,

Such stendards m%ﬁe&h Srrennantia oy

CIY S
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The most comprehensive, non-confidential standards aro prodbably those
pudlished bty The American Standards Association
10 Beast 40th Street,
New York 16. N.Y,
under the schedule 122, Volume I. ‘
An acompanying Volume II, details the "Test methods o be used with L22 Stondards",

Muck were speoifio standards of performance for =ilitary and public gervice
fabrics are pudlished by H.M, Stationery Offioce,
Atlantio House,
Holborn Viaduet, E.C.1,

The specifications arc schedules under Nimstry of Defence requirements,
Mmhﬂ‘MIanSsmmm"NndmeH
velghts and osmetructions in woollen and wersted febrios, for which apprepriate
tensile strengils are given in "Schedule A", However, spart from tersile
Mwﬂﬂ.mMmunummWQmﬂ
"Saterprocted”, In the latter oase, "Schedule D" outlines the pexformance end
nothed of twt,

The sost recent schodule is that published under the "Woolagrk"
oertifioation scheme of The International Wool Secretariat
Teohnical Division,

subdivided socording to particular consuser usage. Fo~ axemple - "Gchedule of
Specifiostions spplicadle $o wowan epparel” is divided fato Cstegry 1. Nen's
woven apperel, Category 2. Women'o woven appavel. Category ). Acsensories,

Ilcley, Yerkahive.
Tho specifications are listed under 12 m‘#Mﬂq‘u
Non major gments (Siee, scayves, heodsquar s o80.) - E
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Useful Journal refercnces on the subjeot of specifications are as follows -
"Cloth Speoifications in relation to consumer requirements". A.D. Ferguson.

The Textile Institute and Industry. Pebruary 1963, Pages 15 - 21,

“Forformance Speoificetions for tuxtiles and gaxrmwents”, H.¥W, Bost-Gordon.
The Textile Institute and Industry. MNarch 1963, Pages 16-22,

Methods of Test may be classified under thyee headings,
l. "Standsrds” published by a national body or professional Institution.
2. "Reccmmended standards” ~ a preliminary stage, prior to acceptance as standards,
3. Trade or industry wethods. Newly developed Sechniques, either &
improvement2 on older methods, or new techaiques to measure o novel preperty,
oP faotory methods for intesnal use ealy, |

In the firet two croups the following spensoring institubions mnd
publications ave msong the meot widely lows - |
a0 Amawiosn Ot adavds Association
10 Bt 4082 Street,
Bow York 16, N.Y,
“Test Nethods o be used with 122 Btandards®,

&
b. Asevicar Boolety for testing end materials.
1916 Reoe lhut,

w.; Pa.
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d. British Stanlards Institution.
Dritish Stnrdarde House,
2 Par'z Street, london W,1,

"Methods ot Test for Toxt‘lee". P Hondbook No.,1ll. 1963,

9¢ The 300ty ¢ Dyers & Colourists
P.0. Box 244,
Bradford 1, Yorkshire.
"Lignderd Methods for the determaination of the colour fastness of textiles”.
(Cony enolozed with this paper).

2. Intornational Wool Secretsriet
Technical Division,
Ilkler, Yorkshire,
"Yool Mark Standards Marnaal".

The Inteinational Wool Textile m'm:iﬁou.

cmcmo Fouse,

Eralitord 1.,  Ycrimbire,
ethods ol Test”™,

ma. .
Dcuischor Nomensusechuss,
4= Burggrafenstrems,
1 Berlin X.
 Revisions to Cerwan stendards are m&“ in the
Deutsche rm m
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Colour fsstness to soouring,
Boil small cuttings of fatric, along with an equivalent cutting of white
wool fabric for 20 seconds in

a. 1% soap solution

b, 20.55 soap solution
1.0% sodium oarbonate solution

It distinot bleeding or staining ocours in (a) the fabric should be sooured

in absence of sodium carbonate, and only with a non-ionic dotergent.,

If dlstinot bleeding or staining occours im (D) the fabrioc should de scoured
in abeence of alkali, i.e., with soap or with g non-ionic detexrgent.

Rxamingtion of soourod fabrio,

AS least one sample per day should be examined s follows -

(n) Residual greese content
British Steniards No. 3582. Pagse 379-361. 38, Hendbook No,11, e Hhe
Rapid Oresse Mrtraotion Method, due to the ool Industries Research
Asscciation and pudlished in B8, Henddook No,11. 1963. Pagse 386-350.
"Motheds of Teat for Texbile ", | |

(%) Bestdus) alkelinity,

Severel sethods are given in the Mok By J.¥, Bell.

"Frostical Textile Chemistry®, published by The Netionel Trade Press M4,
W e slegiate vd siuple verin teot is @ follewes e

5 ,
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(d) Testing Por elkali (inunge to wool.
The rlkali solubility t-st has hoon largoaly replaced by the solubilit- in
urea-bisulpuite ieete July io cescribod iu 3C 13504, and the IWIO Manual -
Code 1i-65(¥).
The teat has heen niantad so that virgin wool (rives a solubility of SO0k,
Wool treated 18 alkali has a lower solubility ond figuos leas than 15
indicate considevavlo . kali douae.
(Acid dcmagel wool “a0 a solvbilitv above S and over-oarboniccd wool

can show fi,urecs of 6O=70,.}.

TOIE on dyed or finished fabrio,
(2) Residual Acid,

Meinly for regaons of po-siblc dormatitia 1t i{s inadvissble t¢v leave mere
than 14 soid in the fabric. Thin may arise {rou tho carbonieing process o
vhon larse amounts ol aci‘l arc unod in dyeing with 1312 metal cmplex dyes.
Sui tadble Nethois ot Tont are
the IWMO - 'fethod 3~6.(E’ or

718 LL andhoos = nagos Sdbe b,

(b) Showepproofing.

Bundesnan v ‘roatati o oot Lo g adw o7 ot L0171 Vandbook) are net
generally re.arde i 1w =t tnile Car wn abrias for v itan upe altheugh

they mav he rpoitied o Harvice (abrioe, 1t o usus t serley a Spey

Anting teat ne e cppbesd 0 vl L Wi o e ow ] ligndbos’ pages 1¥-1313,

Recently, a n®w ' * ¢ s #w

(c) mmf‘na;ﬂnn’?“ IS BT AU

AlY the “amrei i ip At et e Lk Y Y B | Wi, At Ll
coveresd i tie ¥  ra o . - O Wl A
vauci e L T o “ 0 " A A 2L
coromtl w4

T,
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I%WS Test Method No.

8. (Spec. 7A Sched. 1.3 Codos in brackets refer
9. (Spec. 8. Sched, ].5 to the old Tost Metliod
10, (Spec, 8. Sched. 2.) numbars.,

(d) Mothproofing.
An acceptable method is civen in IWIO. Code 9-62(E) or
IMS. Test kisthod No.12,

—~~
2]
S’

Pilling,

Pilling is more cormon on fabrics composed of wool and synthetic fibres.

The ICI Technical Manual Section C3 doscribos the apparatus and Method of

Test based upon the ICI Tumbler Toster. However, tho Atlos Random Tumblexr

Pilling Teater is now the more widely used, and the lLiethod of Test i@
described in the ASTY Mamual Volume (or Part) No.24.
Rmdo; Tumbler procodure Pages 289-293,

Jext Bookp,

Recommended books on Tost Methos are listed below,
Prooticel Mextile Chemivtry, by

J.¥W. Bell.

The National Trade Proess Ltd. London,

The Temtile ledoratory Kanual, (6 Volumes).
by ¥, Garner.
I)iffe Books Ltd,
Dorset liouse, Stamford Street,

IMOﬂ S.E. 1‘

The brincirles of Textile Tosting, 3Ird BEd., 1968,
h’ Jogo B‘octho
‘iaywood, london.

Textilo Progress Vol.l. No.4. Dec. 1949,

bart 1. Thysical Testing und uality Control.




Port 2. Chemical Tusting and Analysis.

rubliohen Y The Textile Tmstitute.

APPENDIX D. STATISTICAL QUALLTY CQNTROL,

Reference has been mnade in thie hody of the papor to the fact that whilst
statistical quality oontrol ie widely uwsod in the form of contr 1 charts at the
spinning stage, they nré infrequenily used in the finishing departmente because
it is rarely possible to colloet tho requisite number of fabric ssmples for

oxamination.

Nevertheless, somc of the techniques and principles of investigation are
of considerable value, and tio staff of a quality control unit should be femiliar

with the background to statistical analysis.

Two books especially written for the Textile industry are:

"Statistical hietLods for Taxtile Teclinologlote"

by T. Murphy 2
K.P. Morris g 107 poges.
L.H.C. Tippett )

(Textile Institute)
10 Nlackfriars Street,

Mancheater 3,
and

"An outline of Statistics jicthous Tor use in the Toertilo industrv®,
ty A. Brearley
) T pares

an‘ Dn R. n.‘OX )

and putlishied by Wool Trdu-trioes Joguvarch Asnocintion

Hea'tr~lov lane,

Toedn i,
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Goneral publications include
"Facts from figures"

by M.. . Moronay. (Pelican E oks).

Introduction to Theory of Statictice.

by G.D. Yule and X.G. Kendall. (Griffin),

A number of terms ar. widcly nwed, and some of the more common are set out below.

Avcrage, or arithmetio mean,

The sum of a set of observations dividod by the number of observations.

Vmggi;itl or Dispersion.

The variation of test results about a ocentral value,

Devigtion,

The difference between an obsorvation and the mean of all the observations,

Kegn ¢ ion

“The sum uf all the difforences 6. the values from their mean, taken

without ressrd to sign, divided by the number of valuos",

Variwce,
"The sum of the aquares of the deviation divided by one lese than the number
of individuals”.

Stoudard Devigtion.

“The square root of the Variance".

Standgrd Error, (of a s*atistical moasure)

“Standard Error measurcs the cxtent tc which an cotimate arrived at from a

random sanple is liaule to diftsr frow the average value!.

== = = =









