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PREFACE

This dosunant was prepared at the request of THE U ITED
BATIONG INDUBTRIAL DEVELOPMENT ORGANISATION.

IS 4o concerned essentially with the more practioal
ospects of Quality Comtrol in sextile fintshing and
ambedions the emperience of the author over severs] years
18 preotice. The extent to whioch uality Control 4e
adepted, ospecially a. o Separate functionsl responsidility,
is deteraiand largaly Wy purely commercial oonsiderations,
aun {u the folloviag scoount practical and eoonumic
fectors Mve ocomtimually becn borne im mind.

| achor wishes ezpecially to acknowledge the assistance
oad edvioe given bWy Profesuor C.S. Whevell, The Deparimeat
of Textile Indus:riee, The niversity of Lesds, in the
garation of thir repors.
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QUALITY CONTROL IN THE WINISHING
OF MAN-MADE FIBRE PRODYCTS,

'y t and Outline of +h o .

The object of this paper is to indicate the prinoiples underlying
Quality Control procedures in a textile finishing factory and to give an ocutline
of the methods which may be employed.

The paper is divided intoc two parts,

1. The principles and philosophy of Quality Control,

2. Practical application of leity Control by refaremce %o ocmrol in .
8) & vertical textile organisstion, and

b) & commission finishing company.

It ie fitting ut the outeet to suphasise the essential practioal
msture of Quality Control and the cost of the operation, snd thea %o provide
some definitions of the frequently used terms. Whatever the political economy
of & oouniry ary commeroial undertaking must make "profits” in order to swrvive
and prosper. That i, thvcmtbeompluofpm 1%«&“
expenditure however these quantities are calowlated. To achieve this a company
st oonsistently satisfy its customers in terms of price, quality, and type of

article, as well as in geusral terms of trade including speed and reliadility
of delivery,

Thie is indeed basic business economios, but forgotten or ignored
often and 0 readily in varicus epscialiet depariments of a company, not least

in many current examples of Quality Control departments in which professionalism

and empire building {lluctrate the now famous "Parkinaon's Laws™,

It ie customary to classify many service daepartments of a business




including a variety uf laburatory pervicwss under uverhead charges, i1n that the
cust of providing the service doas not materially vary with the activity or
turnover of tha buminens and that the depariment (does not have a direotly

saleabls product,

Nevertheleus, from a commercinl point of view, a Juality Control
servios, however large or small, should be considered ag 8 produotion unit and
not ae an overhead. Thae cost of providing this service should be regarded as a

produstion cost,

Price, quality and delivery are indeed hackneyed terms, but the long
term regulation of a company probably depande more upon quality of product aﬂ

service than price, although obvivusly all three are interrelated,

Quality Control them in its broadest and more enduring sense is an
attitude of mind by management, which must he sommunicated to all lovels of

departmental management and operative labour,

The term "quality control" is liable to misinterpretation in respect
of finished fabrics becauge of the popular meaning of "quality", Often in the
textile trade "quali ty" is associated with a high price due to the use of |
expencive raw materials and sophistiocated designing and fiaishinc.' 'Phin paper is
not concerned with this aspect of "yuality", and attention ig foouuod almoat
entirely on the maintenance of uniformity and of standards of f‘abricn, over a

pericd of time, at any prics level and for any type of fabrio. This must be
attained at the lowest puesible cost.

Uniformity can be judged only by the existence of a standard with
which samples of articles produced can be compared,

Standards for textiles may be ¢onveniently classified ag

1. Subjective, and

2e  Objective.
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Subjeotive ntandards imolude those relating to such properties an

£

handle, drape, sofiness, firaness, lustre, oover, solidity of shade. Objective
standards wowd inolude an inoreasing variety of propertiies which oan be mare or
less acourstely measured or evaluated,

maould be stressed that a consideradle degres of error ip posaidle ;
in some so-called objective Behsuremsnts either beocsuse the instruments thaneslves
are not yet fully capadle of Yielding reproducidle results or bMosuse the results
are obiained by interlaboratory stuiies of Some particular standard. Swoh

variations arise from the design of the instrument and the offisionay of the
oparator,

Shede mtching and wniforaity of shade Wroughout e ares of o
plece of fabric or repeat hﬂu“ﬁhﬁommnﬁlﬂﬂ&
satisfactory degres of standardisstion is to be cbtained. By cwstom Wis i
o$1l1 largely & matter of subjective Sgrocment witkia o fectery and betwoon s
factory ond ite customers, but increasingly soientific nethofis of measwring asu
defining colour values are being used,

Some basio properties of textiles &re however capable of being
Acourately measured, for oxample, weight per unis area, picks, ends, wiith and
longth and tensile strength. Considerstion of these properiies begias st the
muufaoturing stage of taxsile produotior, VWays in which swob desigm and
struoturel properties oan be affe:ted by finishing processes will be covered lates,

Textile finiehing is still 4o SO0Be extont an art, but it ia
inoressingly being regulated aad oontrolled by soientific nethods. Ia the mture
°f things, however, if only by the imflusnce of the fashion element which dictates
80 many changes in style, the craft or traditvional approach sust long survive.
Solentific disoovery itself does much to preserve the artistry and craft imstinots

in the textile industry, PFor sxample, ths hoat of new man-wede fidres produoed im
the

last 20 years owe as muoh success tc the craft manipulations of the designer amd
the finisher as to their basio fundamental properties.




thilst the recummeniations of the Wibre maker's Manuais becoms ¢

starting point for the producti n o new fabrics and finished effects it in i e
ocompaniss who have upprucinted thn ucone of the new tibtres, w.derstood thair
novel properties and applied their .radltional craft techniques to the bdasic
information, who have pr upared wost. From time immemorial textile producers
vho have anhievad ropute unu succesr have had an ingrained instimct for the
quality and uniformity of thei: production, but until recently, say the last

2C yenrn, even the largest firme nad no luality Contrel Depa-tment ae such.

The achiovercnt of o goucd reputation for quality and its
preservation rested catirely on ihe attitudo uf mind throughout the company,
the soquisition of sealal . tar'arde by whick tu judge variation, whioh coupled

with keen observai,.n xrd preant action, yielded the desired rewults,

Whathar £1° staf " roncernad operatod in such & way because of a
sinocere and permonul intersat in nuck ntiars or Leosuse of "force majeur” is
beside thae point, Copirel of quality in textiles, nuw and im the future, must
depend largely v s an wtti tude of mind vy all concarncd with production, which
ig davoted tc the achievercns of 6 .al ekills, uboervition and action ..
controlline outputy and that no sye.nm of organication as swoh or automatic
instrumental contrcls b7 themsclves can be substituted; these moientific aids

can only anhieva their full promise 1f the wuman foundation ie soundly bneed,

In general the lowast ~usts of production for any given product are
achieved by large soale production; it is equally clear that the largor the
undertaking and the more nwarcus the ateff and operatives the more difficult,

it ie to maintain edequate channele of communication between top management und

the pruduction floce,

Th s is perh.ps vne reason why rclatively small firms abound and
prosper in the textile Judur ‘Iyy ospecinlly in speoinlised finishing, and wlere
1t ia then relatively ainy £ » the skillsd cuner to saleot appropriate ataff and

‘peratives, sand to raintein peresonal contact with them daily, and thereby jointly

naiutain clomn supervision over every aspect of preduction and control,




1. Osperal,

Some definitions have already been given in the Introduotion, pert 1,

but 1% is considered importamt to repeat these in & different form, as any
company whioch is to establish & Quality Control function must be quite olear
what 4s involved. "Quality Control” is not am acadenic exeroise, but a vital
production funotion concerned with profite and repulation. It is not solely
the colleotion and recording of data based upon etatistioal amalysie,

Quality Oomtrol must ocomsider 811 these sapests of produoing an
aessptable finished fabdrio, ﬂmu,mmammm«m@m.
In & vertioal company this means comtrol afdlﬁ.fuhtc%um
along with the aotivities of the Finishing Department Moo;!. the latter belng
the prime consers of this paper. %

To facilitate the oonsideretion of primoiples and prodlems it is
Jroposed to desoride an imaginer; wvertical textile company, its sise, styles
m,motphﬂqlw‘liﬁmnummdﬁomﬂn
ia ¥itoh & Qulity Comtrel wadt could be mads +o operate.

Sade_Tredvetion,

w.m,waztmm-mmww%vacasm
days om & 3 shifts basis 24 hre.

squivalent 4ot~
600,000 yds per week 3 shifts
200,000 yds per week 1 shift at 1008
" 40,000 yd® per day 1 shift produotion
54000 yds per houwr offioiency

84 m per minute.




Styles of fabrio produced,

Whilet the title uf the paper refers to man-made fidre produocts, the

scope has been broadened to include cotton or cotton blerds along with fabrios
wholly ocomposed of man-made fibras.

This is hecauss man-made fibres have made their greoatest impact on

those styles of fabric which were or still are associated with cotton,

Thus & great nuaber of companies originally devoted entirely to
cotton have added plant or whole seotions to the faoctory which will thea deal
with tumat'm fabrios in weaving and in finishing, and have wodified
spinning to cater for important blends such as acrylic/cotton, polyester/cotton

~and also made significant changes in the Finishing section to ocope with the
different process requirements for polyester/cotton.

Likewise a factory of this sisze, based upon an original cottom W
outlet would include printing in the Finishing section. This is mainly beosuse

the styles suwoh as dress and furnishings demand these decorative offects, although

there ars subsidiary advantages of such a polioy, to be discuseed later.

Drills for overalls

Shirtings 2nd dress

Plaine and poplins for dress printe

Purnishing repps & plains dyed and/or printed.

Light weight suitings and trouserings.
PAlanent sap-aeds ribre febrice,

100% Visoowe rayon (garment linings)

100% Di-acetate rayon ( " ")

100% Kylon overalls
dress
industrial uges
100 Polyester overalls
dress

industrial uses




Geography, markets and competition wouid infiuence the precise
selection of @tyles to be produced. ' There is a good came f.r example, for

including very short staple spinning which would make the best use of very short

or waste fibre from cotton preparation processes,

Such yarn is used extensively for raised fabrios such as flannelevtes
and as condenser yarn in a variety of haaviar furnishing fabrios, &ntilci
raise questions of loom wid:bh- from weaving onwards,

-

Therefore whilat such types of fabric sre frequently produced in
this type of factory they are not specifically referred to again in this paper
as their omission does not affeot the prinoiples or prastios of Quality Coatrol.

Thie ie not itemised, as being out of context of the paper, but
would tnmthliy oontain standard spimning and weaving equipment,

It is important that ssnufacturing departaents for processing
filament type fabrics should be quite separate.from those producing staple yara
fabrios in order to eliminate short fibre “fly" prodblems and the respective air
conditioning equipment should be on separate oircuits,

Manufacturing faults ia general are fairly well olassified and
documented, and are chareoteristic of a parsioular stage of mamufsoture revhes
than of any make of machine 'itnlf.

The Fitre Makere’ Manuals bring the more recent techuology of man~made

fitres up to date, and recommend specific techniques, points to watoh and typos of
faults encountered,

Reference will be made later to the influence of Qualiiy Control om
new material purchases and to liaison between the Finishing Department and the
Preceding stages of production, After weaving, all fabrics will pass to an

inspection roop in which staple yarn fabricg will be "out" op sheared as required
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by the type of yurn or fabric quality and lapped for storage or rolled into large

diameter rolls., Filument iype fabrios will be inspected roll to roll and stored

in roll fornm,

Sads._JAnishing mechinery equipaent,

The equipment listed is by type, rather than in units and sises
related t0 the msoumed output. Unlike tiie wool fabrioc industry, a vertioal unit
in cotton and man-mmde fibre fabric prudustion is ususlly large enough to produce
& relatively high output when translated into Finishing terss of yards per mimute,
and the output of the Minishing Department of a vertical organisaiion may nmot
difter aignifioantly from that of a typical commission finishing company, exceps
that the commission finisher is called upon to deal with a such greater variety
of fabrio comtructions, varying greatly in types of fibres uned, and differing
widely in weight and in width.

The vertioal organisetion will almost ceriasinly use soloured yarns
aad there will be & small sectivn devoted to the soouring, blenching and dyeing
Of yarns os ocome, cheese and maybe beam packages.

Iuvariebly, such a section oomes under the wing of “Finishing” Wy
virtue of the chemioal and ool aristic techniques employed,

Tor fabrio processing the plaamt would include =

Singeing
Rope Soour and Blesoh (Kier or J bor)
Cylinder dryer

Mercerising (chain and/or ohainless)

Open width soour and blesah (oontinuous range or pad-roll)

Heat setting stenter




Pad Steam Continuous dye range, combined with &
Pad-Thermoscl range.

Dye pads

Dye jigw

Pressure beam dye machines
Open width hydro extreotors
Water sangles

Orlinder dryers

Inspeciion (Perching) wmchines

A _Seed
Paddsrs and clip stentare
Polymrising chasber
"After" washing renge
Oylinder dryer
Demping sachine
Compressive shrinking renge
Making-up machines
Inwpection (perching) machines.
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Jhuw e ancluded in ordar to highlight two particular aspeots of

hality Control,

Firstly, whatever the top management or Boaro struoture, the c.mpany
is likely to vae etrungly departmenialised ou far as produstion management is

conocerned,

This i3 inevitable in t.at svinning, weaving, and finishing differ
20 fundamentally from cach other that a g€oud head of department becomes a
specialist in his own sphere, uftun witn Bany years of experience to support his

<&

position,

Esch of the 3 hesds of department or Hanagers may "live x.ll"' with
each other, respecting each cther's talents, but semsitive if one Dlames the
other for faulte arising. Criticism must be accepted from a direstor or goneral
MBaager but the Quality Control function which covers the whole undertaking
probably has its higgest oroblem in sstablishing a working relationship with the

specialint department Banagers, greater in fect than administering its own

function,

The specielist accountants or saleos managers already have their

particular functions and imporiance well establizi.c4, and enjoy substantial
seniority.

The Juality Comtrol mm.ga:; on tho other hand is relatively new ut a
separate functional responsibility, and his job tends to be interpreted by
production managere as a lack of trust by top Banagement in the execution of
their depariment duties, and in that ‘he <uality Control job does largely consis

in looking for faults, unalysing them and allocating responsibility for their

oecurrence, such a: atiitude is not surprieing ~ at least when a Quality Control 8

function is firet set e

T™his prodlen will be dealt with in greater detail in the following

section,




A vertiocal compan’ f this type is almost certain to be based upon a
produotion programme, built won Seles budgets for certain qualities and
quantities of fabric already established from past production, and from samples

produced for the future.

Compared with commission processing, this means a great deal of
repetition, and the opportunity by Quslity Control staff to amalyse faults more
socurately and to recommend remedies and standard procedure. with greater
confidence.

Also, a1l fadbric is initially the property of the company, unlike
She sitwation in commission finishing, asd the usual policy whem faully fadric
is found during processing is to pass this forward for grading in the i ng~up
Depart rent, and subsequent selling as "seconds”,

In other words it is not usual $o re-process faulty felrie, wnlese
ther's is an vbvious owre such a8 re-dyeing into a dark shade o bSlack.

Thus in & vertical organisation this simplifies the prodless cf
produotion scheduling and deliveries and makes it ensier for the Quality Control
staff 40 ammlywe the occowrrence and prevention of faults.

Some reference has already desn made to the deliocate position of thie
function, and in that Doard Management must imitially deoide to establish Quality
Control as a separate function, in place of that aitention given by sach
Specialist Mansger within his own department, then the Board through ite General
Manager is recommended to act on the following linest~
It should advise the department managers of its proposal and make clear that
Quality Control personnel

(a) are responsivle to the General Menager,
(b) have suthority and responwibility only for their funmction,




(¢) do not give inctructions outside their own department,

(d) must justify their exieience t» general management in terms of a better
quality product at lower cost,

(e) recommend ohanges in factory prc -iures considered desirable by Quality
Contrcl directly to each Specialist Manager, whose responsibility it is
to implement then,

(f) appreciate that the Juality Control department is a tool of Management
and a servioce to production, a..d depends upon mutual co-~aperation for the
company 's benefit,

(g) accapt that the unit should not be sesn as & polioing aotivity for general
management, but should equally be used Ly Specialist departments.

SAMLing,

It suat be aveumed that an existing vertical company has ‘already at
~ least two persons whose main tasks are to oollsct and analyse data on the
spinning and weaving departments, probably on the basis of charts congtructed on
statietioal analysis prinoiples, ind that final inspection in the !‘minhing
aod Making-up department is the respon:ibility of that department.

The objeot being now formally to ectablish a Quality Comtrol seotionm,

then the absolute minimum staff would be thru, one of each dealing with apinning,
weaving and finishing,

This may well form the nuocleus, but as much of the nature of Quality
Control lies in the calibre of its works stafs and their observations and

deductions on works procedures, then it follows that ceparate clerical staff
ehould be employed to deal with the paper work, Paper records are the only way
in which progress can be charted, but continuoue efforts must be made to ensure

that paper work is at u minimum, and that files and records made are of ugse and

seer to be used. The ultimate size vf the department must evontuany be decided

by the circumetances of a particular firm and by

top management,
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Its oversight should include all production activities from raw

material to finished product, and in du; course can include observations and
recomnendations concerning the nmiformity of raw material in the shape of fibre,

purchased tops or cpecial yarns and of certain dyes and chemicals.

This paper is however mainly concerned with work in the Minishing
seotion, but in & vertical oconpany there is little point in having separate
Quality Control depariments for each phass of production.

Much of the work in ¥pinming and weaving is purely of the objective
type as discussed at ihe outset, whereas the subjective approsch becomes
important as finishing proceeds.

ey _Inspestion.

Unlike the "wool" fabriec industry, in which the relatively high oost
of & yard of fabric requires that physical blemishes be "mendad”, the cotlior.
end man-made fibre fabrio seotion rarely oarries out mending as swch,

In oortain special oases, such as expensive coloured woven jaoquard
fabriocs for furnishings, and for whioh little finiehing is required yarn kuots
say be drawn to the back of the fabrio.

Generally the grey inspection is limited %o oropping or shearing va
selected fabrios, followed by visual inspection on rolling or plaiting mschines.

The inspection takes place on all fabrios, and is usually at the
Fate of 10-15 yards per minute machine speed, instead of the hand pulling of
fabric yard by yard over a table, as is customary in the wool trade,

It follows that imspeotion is less oritical than in wool type fabrios,
and ths main purposs is to Place fabric into grades of quality. Oross single
blemishes, such as "traps" starting places and occasionsl weft bars may be cut out

and the two free ends seamed together. In general grading will be on a basis of




"pass" as satisfactory for the style of fabrioc and end use in view or (rade as

"seconds" for subsequent disposal as job lots,

Fabric faults including minor physical blemishes, such as
"mis-picking”, slubs, bad kncis will Le marked on the selvedges with "Btringe".
"Seconds" will inolude gross warp stripe effects, continuous ends down, frequent
weft bars, mechanioal abrasion marks such as those caused by sand rollers anmd

{templeas.

In filament type fabrics, ruptured or broken filaments are to be
sought out especially on the weaker type yarns such as thuse of viscose or

acetate rayon.

In perticular, fabrios should be graded either as suitable for whites
and pale shades, or only muitable for dyeing into dark shades-or for printiag,

It follows that the usual piece marking systew should be ‘odiﬂd to
include this type of selection, and order sheets and work tickets sarked
accordingly, in order that fabric so graded oan be selected for processing at
the assembly stage hefore dyeing and printing.'

I¥ will also be obvious that a great many print designs will hide &
nuaber of manufacturing faults whioh would be toc obvious on plain dnd grounds,
and inspection and grading will take this into aoocount,

One of the benefits of a separate Quality Comntrol department is to
provide staff who are free from day to day production problems, such as wage rates,
absenteeism, production programmee and so on, and who therefore have time and |
oﬁportumty to observe what is being produced and how it is being produced, and

liaison with the grey iaspection department is the starting point of Quality

Gontrol ir finishing.




It has besn remarked that a form of quality control may already be in
'; oexistence in spinning and weaving, but in additiun, the existence of laboratories
ard their staff must be taken into acoount, and all these aotivities show. 4 be

§ integrated.

: It is ocertain that for a large company some facility must be
provided whereby fusls, water, effluent, dyes and chemiosls are tested, and in
: whioch physioal and chemical tests ocan be ourried ocut to establish ihe standards
of performance of yara and fabrio,

| Depending on the country, locatich amd oiroumstances of the textile
j company the laborstory oan be quite & large and jusiifiable asset, but it is

| roferred that this be regarded as separate from s Quality Control fumotion ee
jsuchs It is true, that in the abeence of a defined Juality Contrul fumesiom,
then the laboratory performs some of those functions. .lowever, the staff of a
laboratory tend to be oonoerned with methods of test and parformance staniards
Jand to be laboretory based, carrying out a good deal of Foutime work,

Quality Control is comoerned with the daily work of production as it
§is carried out on the "shop flour" and therefore the oceatral laboretory showld
be maintained separate from Quality Comtrol as diseuseed in thie PApET,

It should be the neana of carrying out tests and analyses as required
either by Production departments or by Quality Control, In eddition &% is common
to find that a ocentral laboratory is too remote from the shop floor amd lacke
practioal experience in many matters as they affect the finishing department itself,

The Dyer thercfore frequently has a small works laboratory, staffed by

hemeclves as dyer-chemists and a laboratory assistant with the seia objects of

carrying out sample dyeings to produce recipes and on the spot "trouble shooting”

for a variety of wet processec.




This aspect azain should remain the province «f the dyer and
erphasises once more the imp.itance .f human relations 1f Quality Control is to

establish good liaison with s many nther ifmportant fonclions,

sualifioations uf ectaff,

1t may reascnably be asrumed that the uality Control persis

responsidle mainly for spinning and weaving should have a bacio knowleagn of
these departmenis and ve familiar with the statinvical basis of sush work, but
in many cases a specially trained high grade clerk with a loaning towards
produotion performs the work very ualisfactorily. It is suggented that the
senior of ihe assumed miniomm staff of turee, wust be the person who takes over
from the gray iaspection onwards, as he nut oniy has to deal with manufactwring
faulte as they ultimutely appear in finished fabric, along with the poﬁmitl
hasarde in finishing &8s such, but primarily he hac to justify the exictence of

"the department and yet achieve its ends, without direct authority im production

mtters,

Subject to his personal cualities anl an assessment as to how well
he can perform his “diplomatic" tasks it im of course preferred that the wunlity
Control perscn for each main section should be an "enginser" (in the broadest
senss of cne whu is well qualified and wath scwsd knowledge) and the new head of
She Quality Control unit as a whole, has to cope in addition with & different

type of textile tochnology baved largely on the chewict's lansuage.

de cannot be an export an crinning, woaving and all aspects of wet

and dry finishirg but he shculd understand i+ hagie principle: and be mpathgtia,%

l
]
|
]
|

to the difficultics ancount i in each section,

“iatever bis acwemin or practical quuiiFieati~ns, ultimetely it is

his persomality and we i d .f aparowd), o ranning the - uality Control department

which will determine .t~ vilue and his reputation,
He nunt o (;up‘.ﬂ)lf‘ ! “'Ull\’ix’ncil\g hiw senior C“'llﬁaﬂ'ﬂ’s in produotion

vt the noed tur more cure or control, or chanpes in procedure and yel retain their

-
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respect and ready co-operation. Failure to do so sufficiently ofien is not
necessarily his fault; human nature being what it is, a production department
manager with a sirong personslity and a "nu interference in ®y domain" attitude

prevent an independent Quality Control section from functioning correctly.

It follows that in requesting changes in techniques, Quality Control
staff muet check and double check when a case is of orucial importance, yet,

\
Jbeing right every time can be a thorny crown to wear
|

A oase must be presented on acourate repuriing of fects, reasonable
deductions, and be conduoted at all times dispassionately and without mslioe or
r‘ temper. Only if a case is important and progress Lnacceptable should the factory
jaanager be brought in to make 2 decision., At the eame time, & good factory
sanager will be aware of all thess pointe and can almost anticipate troudble by
giving potential areas of conflict the more personsl attention,

- Co=operation, leadership, logic, communications, indusirisl demoorsay,
jand g0 forth are words whioh frequently ooour in text books amd lectures on the
science of moderr management, but one well known leader of industry had his om

jPiquant phrase which summed wup Bany managerial problemss "Co-operation must be
enforced”,

3 . "
lad o ; s laBOo?
SSRGS W B R &

The basic procedure is based upon key febric inspection points, The

in points are - (1) Grey inspsotion. (2) Final finished fabric inspection.

inese of course must exist in any vertiowl organisation, and data from these two
®y inspection points provide Quality Control with a basie for analysis and action.

third inspection point is that following upon wet processing and dyeing and
rinting,

The first two points necessarily cover 1007 inspection, that is, every

iece must be examined,
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uality conirol in linishing, 8o far as inspection for uniformity of
product is concerned usually involvea examining each piece of fabric which is
lproduood. This is very different from Control of 9uality in spinning, where it
is obvicusly imposcible to examine eac: yard of yarn. Inspection of yarn must
be cn a sampling basis, in which the "count" and uniformity of a length of yarn
selected from the bulk material is examined. This has led to the widespread
adoption of statistical quality contrnl techniques which depend upon the
collection of data from the axamination of a relatively large number of samples.
The data are used to construot control charts, from which it can be seen that a
particular spinning frame or collection of frames is regularly producing yaran
within the required tclerances.

These techniques ure possible only because the mapufscture of yara
i8 & mass production operation in which very large weights of fibre are converted
into yarns of a restricted count range.

Even in processes such as continuous bleaching or continuous dyeing,
whilet the machine itself may be operated oontinuously, batches differing
consideradly in weight, design of fabric and colour, follow upon each other.

Gnder such conditions it ir diffioult ¢zcept in exceptional casus to:
operate a statistical Juality Control rystem, and ag will B¢ coen later inm the

seotion on Process Control, the main endeavour ia to control the many process

varistles at each stage of production in order that a uniform produnt is obtained,

Thie is based on 100% inspection of each Piece of fabrio at two key
points at least,

The intermediate inspection is usually limited to fabrios which have
been piece dyed or printed, and where irregularities can be such that grading as
seconds is noi possible. Such pieces must either be re~dyed or re-processed, or

re-dyed to some other more suitable shade op in dire ciroumstances written off as |

& lose. The percentage of production which is to be inspected at the middle stage

i8 therefore quite variable.




It should be kept as small as possible consistent with the standardm

B required aid thoso being achieved.

The production work ticket should ntate which lots of fabrio are to
be inspected at the middle stuge and whan any pariioular quality no longer merits
such inspection the order or progress olerks who prepars instruction tickets will
note accordingly.

At all three points, operatives will already ocomplete some type of
individual work sheet, if only for the two needs of wage sssessmeni and progress
chasing.

Grading of pieces will have taken place at grey inspection and strings
inserted to indicate gross faults which remsin visidle.
(See Appendix A - Paults detected at grey inspection).

Stringing will also take place at intermsdiate inspection and on
final inspection, and oustom often dictates that dyer's or wet prooessing faults
are indiocsted by a different cnlo\,r or type of string from physioal blemishes
from spinning or weaving.

Quality Control staff should prepars analyses based upon daily imvoice
or delivery records in terms of

1., total output
2. mmﬁa groded L seoonds
3. peroentage not £44 for normal ssle (d4aposal as fests).
4. yardage out from pieces and sent to fent room
5¢ total etrings per 1000 yds delivered.
This sininua amlysis should be chsﬁd to weekly and monthly totals and
summarised quarterly and yearly if required.

Theas recorde and analyses provide a faoctual basis upon which progress
‘n achieving a better control of the quality of production may be measured,

Inspsciion of these records and the results cbtained at the finished pieces
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inopection point will indicate what further analysis under ithese headings is

required, either ageinst a particulavr custcmer, or for specific fabrioc qualities,

At the grey inspection stage ke spinning and weaving departments will
already be concerned to see whut standard of workmanship is being achieved, This
may be by regular personal contact and /or by ocoasional special reports on

specifio qualities,

A3 indicated earlier, Juality Control must be equally active at this
firet stage of fabric ingpection.,

Uperative work sheetc will show time spent in grey inspection, agein

if only for wage and progress pirposes, but it will be necessary from time to
time to record the number of sirings being inseried,

This can bc done on the operative work sheet or on a :poeill sheet

provided for the purpose, but it sust be rewmembered ihat the opmtim daily

work sheet is required immediately at ithe end of a ahift by Progress and by Wages
seotions, and therefore any sheets required for Juality Control for more detailed
analysis will inevitaebly mean producing a oopy sheet or & special card for

specific lots or qualities upon which the raquired details are satered,

Thus, Quality Control staff must be ir the position of being able to
produce an analysis of yardage fented, proportion of output in various grales and
the number of strings per piece for specific customers or quaiities.

This should be compared with the overall average of faulty
production,

Likewise at the intermediate inspection point, the percentage of
pieces returned for additional reprocessing should be recorded, and the type of

faulty which gives rise to a "substandard" rating should be recorded.

It ie not the purpose of this paper to attempt to give a list of all

the faults which can occur in wet and Adry finishing, nor in partioular to assign

causes to such faults. Identical faults tend ic have different names in different

)




factories or localitios, and the caume of such faults can in any event arisme in
§ different stages of prooessing. Nevertheless, Appendix A indicates types of

3§ faults which may occur ai different stages of processing.

DIue to the oomplexity of faults arising in finishing it is all the

@ more important that careful analyeie of their ccocurrence be made. Fortunately
the percentage nf rejections is not ueml.ly high, but trouble at thie late stage in

§ the ocomplete chain of wanufacture can neverthelase be custly and oan seriously

interfero with deliveries on schedule.

Whereas it is cloar from the preceding pages that the detectionm,
exaninaticn and analysis of faults is highly importent, it must also be evident
that sy faults oconr because the process conditions themselves are not being
uniforaly observed.

Where a JFJumlity Control department has grown beyond the minimum three
| man vasis referred t0, a reasonable proportion of the time of much staff should
be nade available to work with production staff to monitor just what is being

done at sone particular stage of the prucessing. Process Control is ons of the

respunsidilities of Production; they should retain the responsidility and
authority tor seeing that the conditions of processing laid down are indeed
maintained,

Some emthusiasts for an all embracing Quality Contrcl department

have recomuended thas Process Control should be supervised and regulated by that
Department. Whatever advantages may be put forward, in our opinion this is bad
managenent practice, in that the chain of production management authority should
Joe as logical and continucus as possible, with all concerned being quite certain

to whom they are responsible.

‘Assuming therefore that uality Control staff are required to provide

Rarvice to {mprove process control, this should be done in two steps or stages.
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Mirst there shculd he weneral agrecment as to the optimur method of processing
and this can be sel ~ut precipely on the basis »f experience within the factory.

Secondly there ¢ ve a urccedure for ensuring that the agreed method is followed,

These are now 1 1v-¥wntaj br tha f0llowing detailed consideration of
chain mercerisning, one . the more important and complaex processes on cotton or
cotion/man~made fibra blend favriecs, The process im frejuently not carried out
with sufficient attention t¢ detail, or with sufficient knowledge of its

importance with respect to i1 effect on later prucessing,

The procees improves the lusire ard substantially inoreases the tencile
strength of the cotton component, and greaily increases the affinity for dyestuffs.
It regulatea the dimenaional stability in the weft direction in particular, |

l. 'I'ns }athod,
There should be a gchedule or code, applicable to each quality of
. fabric and which li.,ets the following process requirements. |
Machine speed, (nis is dependent vpon the dwell time wiaioh is required
in the caustic soda, aund the ease with which a particular fabric may
be wached during its passage on 'th“e chain section,
Concentration and Temperature of c.ustic soaa solution.
Warp way terrion applied io the fabric during caustio impregnation,
Waft way tension, (ie) width setting of the stenter chain section.
Tamperature uf wagh liquors.
flesidual vaustic soda in fabric

(a) on leaving the chain sectivn - usually not more than 5% on veight

of Tabric.

(b) on leaving the final wash box maction - usually not more than

0:1% on waignt of fabrie.

There are ciher procese requiraments euch as load upon the caustio
impregnation mingles, caucstic retention in fabrie leaving the mangle nips,
concentration of caustic soda in the wesh liquor at various stages of wamhino,

velume of wash lijuor used etc., but

these are concerned mainly with questions of




Seconomy in caustic soda unage and not with instrineic fabric properties.

{' Checking the operation.
It is obviour tha: the psrovision of a schedule is not sufficient to
;’ nsure uniformity of results, and whilut indesd it is the responsibility of the
Production etefl to regulate itc: departments, Quality Control staff can and
hould be called upon to aseist in process control.
Reterence to Appendix A will illustrate some of the serious faults which may
ise due tc inoorrect meroerising, and too much attention cun not be given to

his important procees if first class quality fabric is to be produced

A typical survey or monitoring operation would inoludes
| (a) check machine serviceability,
b) check availability of ihermometers or iemperature indicating instruments .
‘ and that they are in grod order,

check concentration uf caustic soda (bulk supply, and beth conoentrations),

note machine speed, and culculate dwell time in caustic soda and check with

schedule,
check all opsrating temperatures,
check werp tension indicstor and stenter chain width with schedule requiresent,
take samples uf fabric
(1) leaving the cheim wection
(2) leaving the final wash dox .

and arrange laboratory estimations of residual omustic content and oheck
against schedule,

inspect the fabric batch or lot after dyeinz and finishing for dyestuff
uniformity, and arrangs for tests to be carried out to cneck *he dimensional
stability to laundering and the tensile strength, and compare ajpearance
(oovqrage of dead cotton and luetire against the standard pattern for that
tuality),

i) Prepare a brief report on the findings,




A1l other processes require similar attention, and the foregoing
sh.uld serve as a guide to checking that a method exists and that it is being

carried out correctly.

All the methods should be stated briefly, or in code, in the master
order book or on the worke instruction tickets, and they should be supervised
accordingly. HNeverthelees, it #ill be found ocoasionally that the finished
resulis are not exactly what is desired and a change of method is advocated,

"his usually means a epecial trial or experiment at some particular stage of the
rull esequence of processing which a batch or "lot" of fabric undsrgoes throughout

the finishing depariment.

This is a further opportunity to use Quality Control staff to assist
in supervision, but only as skilled cbservers and as » service to Production.

(See Appendix A for comments on finishing faults).

Apart from a record of faults, one of the must useful possessions is
& large sample book or filing syatem showing actual cuttings of specific faults
with & summary of action taken, and some form of index to faoilitate a search for
information st some later date. Similarly, a record will almost certainly be kept
Ly Productiin of swmples of fabrio irum delivered orders. The usefulness of these

¢innot be over-estimated, and umeny firms also file with such outtings a mteh

taken from loomsiate fabric

Quality Control staff should constantly make use of these references

Yor compariscn purposes and urge that the system be kept complete and tidily and
cleanly filed.

£s6s_ Standards of Performance,

It used to be a common occurrence for a customer to state hie

requirementes to the Finisher in the simple phrase "Dye and Finish exaotly as

patiern”,
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Whilst a pattern or sample is either still supplied by the customer
or a "sealed” or standard pattern roferred to, this is usually intended to show
the shade or colour required and illul'grnte those characteristios which defy

| precise physical descriptiun or measurement; for exaaple, handle, drape, cover

‘ and lusire,

The other properties of the fabric which are required, are more

:. precisely descridbed in a specifiocation,

Such a Specification will list the level or standard of performance
which is to be achieved, this level being ascertained according to a stated or
agreed method of test,

A typioal specification would cover the following properties of «

Width,

weight par unit ares,
dimensional stability,
tensile strength,

colour fastness (to various conditions e.g. light
. perspiration

dry oleaning
laundering).

snd oconformity to pattern,

This would siate only the bare ainimum of all the possidle requiresents.
Specifications and Standards of Performance are prepared and issued bW & vast
of organieations on & more or less oonfidential basie. That is;, Shey are

upplied to and for the use of the Pimisher who is to process fabrio 1o their

equirements.

Jovernment Agencies usually prepars the most thorough and detailed
peoifications for Defence and Servioes use. In the United Kingdom a great
umber of these are freely available from H.M, Stationery Offioe.

The next largest source of such Standards of Performance would




include the Tailoring combines and Retail Stores.

Another imporiant group is that including organisations whioh have a 1
vested interest arising from the use o° Hegistered Trade Marks and Brand names. t
Some examples would include,

_"Sanforised”  (Cluett Peabody)

"Terylene"Cotton (1¢1)

"St, Michael" (Marke & Spencer)

In a nunber of cases the Standards of Performance and related Method

of Test are exclusive to the organieation which issues them., For example,

fastness to rubbing (orooking)
and seam slippage of gurments
are doth available as standard Methods of Test, but at least ome Retail Store
sets its own private standard and Method of Testing for both properties.

In many oases, the Standard of Performance is quoted in seversl

grades. These apply aspecially to colour festness requirensnts where the grades ,
are 1-5, and 1-8 in the case of Fastness to Light.

However, fastness io washing for example, quoted only as Orede or
Scale 4 is meaningless unless coupled with the precise Method of Test whioh has
been used, which in this case would be

IS0 Colour Fastness to Washing No.l Soale 15

" " " " No,2 LI
" " " " No.) ™
" " " " No.d "
nom " " No.5  w

It then remaine for the customer to Srecify whioch level of performanc
is required for his purpose. These must Vary according to the end-yse.

It is clear for axample that the demand in terss of fastness to light

for a furnishing repp will be considerably higher than that for a rayon aresent
lining.
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Similarly, rayon lining fabrio of viscose rayon would rarely require
| 8 specifioation in lerms of wash fastnees but rather in fastness to oold water
| nd to perspiration, whereas a fabric used for mens trousering and sold with a
ashable label must certainly be specsfied in terms of appropriate fastneass to

ashing, and processed and dyed accordingly.

It should therafore be clear froa the foregoing that inmuserable
l tandards exist, and the Quality Control staff must be familiar with them, and

“ he reasons for the differsnces.

They should ensure that appropriate samples are taken, tested and
eported upon, Yor export orders especially, they should check that the axport
pustomers requirements in thip respect are quite clear at the oussets

hicunderstandings ss to which standards are required can be very oostly,
pee Appendix B for references to Performance Standards,

l'eg
As indicated carlier the main laboratory or any small mt
aboratories will not be under the direot control of the Quality Control umgt.
everiheless, Quality Control staff sh uld be familiar with the types of oguipment
vailable and the various Methods of Testing which are used, along with ihe
tandards of Performance likely to be required and which are either oot intermally
Athin the factory or which are to be met to satisfy customers requiresents.

The Methods of Test may be divided into two categories -« Phgsical and
emicaly although in a number of cases the distinction may not be perfestly

foar. The two broad categomies may be subdivided as follows and with some

amples as quoted below,

sical Methods of Test
Tensile Strength and elongation
Tear Strength

Resistance to abrasion

Resistance to pilling
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Tne majority of physical Methods of Test ars jigted in various Handbooke.

(See Appendix C).

Chemical Methods of 'csb
Thege mAy o» suidsviuse @8 Lulloag =
(a) Cheminal Analysie.
Thie io.cesentially the speciality of tne profeesional chemist
suppurted by hie aaditiona) training in the taxtile chemistry field.
Under this subhealing would be included for examples
(1) ™e deterninstion of the prosence of metals or their salts, such as
Caloium, m«f«iwﬁ, Iron, vopper, and Load uhioi; frequently are & csuse
of gtaine or uneven dyeing.
(11) T™e use of » nunber of Methods of Test to sssist in Process Ooptrol, such
as Dotermination of pH value of a water extract of & fabrioc,
(111) Determimation of the oils, {ats and waxes in cotton,

(iv) Devermination of the fluadity of cotion. and vimcose rayons.

(v) "he Identification of lyestuffs.
(o) The Analysis of Chemiocal finirhes applied to fabrics.

(8) "Pustine=s" to varicus agencia~ or tre-imente.

The variou: Methods uf Teot employed may be scheduled as "Standerde”,
that 18, socepted as approved methods by such bodies as The Socisty of Dyers and
Golourists. The Anerican Assoojation of Textile Chemists and Colorists.
fhe American Society for Testing Materials. Briiish Standards Institution.

(3ee hppendix © for references an' commenis.)

With ragard to identifying the nature of a fault with special
roference to utaina, unevenly dyed places, and all those whioh might be onli.d
visual tlemishaes, 1t 18 virtu-ily iampossible to nrcduce a systematic and detailed
analymis f the.r oceurience ard ‘1 eatmont, on the classic lines of chemiocal

enalyris, and vhien would apriy tu any factory, This is due to the enormous

nuber ! variable: proeeni,
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¥hat should be done, in any one factory, as ia mentioned in several
places in this paper, ie to collect systematically all the data within that

factory, from which logioal ateps may be 'tu.ken to deal with faults as they appear,

To some extent this dilemma oocurs in selecting a Method of ‘fest by
gl vhich to determine the level of performance of a fabric, with regard to a

particular property.

Different countries use different Mandbooks onm Methods of Test,
vhich may vary substantially from each other, and furt.ermore all Methods of Tont
Bare continually being improved and revised.

The Internatirnal Standards Crganisation exists to try and elimimte
hese auomalies and a great deal éf progress has been made.

When any Method of Test has beocome an approved IBU etandard i$ will
be 80 listed in the Sponsoring Institution's publication,

Appendix C also refers to a mubar of Nethods of Test which hewe mot
ot beon woheduled as "standurds” but whioh are widely weed in the fimishing
nduntry.

1%
LA

There are three main divisions =
1o Raw fibre and filament yarn
2, Dye wares and chemicals
3« Process water supplies.

For the first two, Purchasing Department will already have ite
genisation, dut dealing mainly with specifioations obtained from Production,

i price,

Once tco menagement is satisfied that tha infant Quality Control

ction is working well, ite activities oan be extended into the Raw Naterial

1d, but again on the basis or a service. Uniformity of raw material is
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obviously the first requisile for uniform production, bui it is sometimes taken

for granted especially when other problems feem more pressing.

The task of the Tuality Contrsl "mit would then be to ensure that
staple fibre and  arn gpecificitiors are adaquate and correctly quoted to
Purchasing Depsrtment, and to ensure ihat a system of sampling of deliveries is
in being and is being used. They would then keep & central file and record of
camples ard resultis of tests upou them, acting at ull times on behalf of

Production.

Good water supplies are highly isportant for quality production.

Depending on the main source of supply thers may be mmny grades of water qualitys

for example,
(a) Untreated - for hydrants and general hose work.
(b) Process water.
(o) Boiler fecd.w;ter.

(d) Drinking water.

Regulation of theso is the job of & Water Works section, oftem

allied to effluent plant and usually under the management of the Works Duginesr,

with the Chemisi's laboratory as Control point.

1t is nevertheless worthwhile for Quality Control persomnel 40 be -
interested in the process water supply position and regularly to inspect the
test records and discuss these with the Finishing Department Manager.

hels Caneral.

A Commissiou Works differs from a Vertical crganisation in the
following main ways:
(1) It doas not own any «f the textile raw material. il processes for oustomers.

(2) The variety of types of fabrice in terms of fibre used, yarn and fabric

construction ie much greater.

A
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(3) The number of customers and end-uses for the fabrics will he far greater for

an equal output,

(4) On average, the total yardage output for such a Works will be greater than

for a Vertical Company.

(5) Orders will be smaller in sise and split into relatively small batches per
shade required. | |

(6) Income is based solely on the cost of cunversion of loomstate to finighed
fubric; bad quality may result in claims by the customer which imclude the
cost of the basic fabrie.

(7) A production programme based on Poreksowledge of what is to be processed
months ahead is {mpossible, and invarisbly such & Works suffers altermtively
from a glut of orders and shortage of orders.

(8) Deliveries are expeoted to be on schedule and the assortment cosplete,

All these pose quite different problens of detsal execusion to
production menagement, but the basic principles remain unchamged, and the
philosophy previously expounded is oqually applicadble.

ba2e Frodugtions

Commission finishing works vary enormously in sise, and the imaginery
one selected 1s of the larger type where some splitting of the various forms of
production management can be justified.

50,000,000 1inear yards per annum based upon 50 weeks of 5 working
days on & 3} shift basis of 24 houre, equivalent toi
Erodyction - 1,000,000 yde per week 3 shifs)
333,000 * » w3 ghire ( at 100%
664600 * " day 1 shift production
By325 " v puur efficiency

140 » minute (approx).
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Styles of fabric producade
shilet tha tiile of the paper rafers to man-made fibre products the

soope has veen widened tu inciude cotton or cotton blended with man~-made fibraect,
This is because man-mude {'ibres nave mad: their greatest impact on those styles
of fabric which were or ntill are asi... iated with cotton.

1004 co*ton fabrics,

synthetic fibre/cotton hlend fabrics,

rayon/cotton blena or mixture fabrics,

1006 filauent synihetic fibre fabrics,
100% filament rayon fabrice,

mixture fabrics compostd of filament and staple yarns.

™e equipment which is 1isted is by type, rather than in the number
of unite required tu achieve ibe apsumed output.
- Proparation. Singeing
Rope scowring and bleaching (Kier or J box)
Cylinder dryers
Mercerising (chain and chain.ese)
Open widf:h noouring ~d bleaching (continuous m or ”Plg-call‘
Continucus solvent preparation range
Miscellaneous winches and large jigs

Heat setting stenters.

Dyehouse. Pad/Steam continucus dye range combined with Pad~Thermowol rangs
Dve pads
Dye jigs
Dye wincher
Presgura beam dye machines
Open width hydro extrgotora

Canirifugal hydro exiractors

Water meangling
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Cylinder dryeru

Innpsotion (perching) machines

Print Shop. Clip stretcher and betching

Ruller printing wachines
Screen printing mechines
Steamers

Soaping and drying ranges.

Finishings Padder: & clip stenters
Padders & overfeed pin stenters
Uouble action card wire raising macsines
Pinishing ocalenders
Emboseing calenders
Sohreiner calenders
Gylinder dryers
Damping machine
Polymerising chamber

"After wash" range

| Compressive shrinkage machine
Continucus flat bed hydraulic prest
Making-up mechines

Inspeotion (poroh}lng) nuchines,

Rol:_Napagerent Strwotyre.
The usual hierarchy is a Works Manager, desling with all production
matters, to whom are responsible the
Preparation Manager, the
Dvehouse Manager, and the
. Dry F¥inishing Manager,

with a Worke Chemist(s) attached to a Works laboratory and directly responsibdle

to the Works Manager.,
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All the foregoina are denling with wet and dry Finishing problems;

they are not directly concerned with any manufacturing stage.

They are thus clcser knit in outlcok than their counterparts in a
vertical group where the three main production f anctions of spinning, weaving

and finishing differ so wmuch from each other.

Traditionally o1l the junctions of control of quality are vested in
the above ieam, each department head being responsible for all aspecis of the
gquality of output from his section. Increasingly, however, it is becoming the
custom in medium and large firms to ectablish a separate Quslityk Control funotion
or unit. 'This arises mainly becausc of the increasing complexity of modern
flnishing processss, a greater variety of fibre and fabrics, new dyes and chesiocals,
allivd to multi-ghift pysteme of operation and incentive bonus mthody of payment,

but with a demand for speedier deliveries and to tighter standards cf perforsance.

bads Production Organisatiol,
Before desoribing the crganisation of & Quality Conmtrol unmit it is

thought fitting to describe a typioal method of organising production.

In a vertical company there is & logic and sequence of aoperations
whioh is described in varioue textbucks, and combined with the relative slowness
of machine speede in finizhing and restriction to selected fabric styles on 8

budgetted programas, these do permit efficient planning.

Little hau beon written about production techniques in commission

processing, but it is @ constant tussle with apparently conflicting forces, for

the following reasong -
1, Great variation in size ¢f order book

o, Maxiwum cuiput of installed 'achine capacity is in conflict with selection of

gsuitable classes of work for each machine {rom available crders

4, ¥luctuations in order bonk and machine staffing post labuwr problems regurding

transfert betwsen departments and reteniion of gkilled labour.
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4+ Planning for tha opiimum flow of orders is in conflict with long and shoprt
process routines and demanda of special deliveries by customers,

5 There will be some soction which controls the total output which is possible,
This may be drying capacity or dyehvuse capani ty, but either of theee oan vary
widely acoording t. fabric weight, (Other sections or plant may have a higher
or lower capaciiy than tho control point and counequently "bottlenecks"

frequently occur or stutiotically there is a "queueing” prublem.

The Works Managor tries, alcng with Progress department to issue a
sot of orders daily, whioh in quantity msats the target pruduction, and whioh in
assoriment of siyles and routines to Le followed provides balanced work for the
plant as a wholes In a oumplex YWorks with varied plant and fabric styles, allied
to urgent delivery demsnds from special oustomere effioient planning of produwotion
can rarely be visualised beyond the preparation stage.

Special inventigations have indeed shown that computer plaaning ocan
cope with all the permutationn and combinations required ia issuing balanced

orders daily, but it cannot at the same time produce plans for maximum mechine

utilisation along with commercial needs of wpeoiul deliveries, orders for whioh

#*
nmust frequently be issued purely as a ratte: of urgent necossity. Also the cost
of computer Planning is a significant item of cost in what, in most countries, is
& highly prioce conseioug industry,

The general conclusion is that &ood management alone can ocope with
the problems; amd 1f computerisation were the only means of dealing with a
complex situation then the remedy is tc rationalise that nituation by discarding
nany styloee of fabric, outting down the number of oustomers and simplifying

process routines,

Inevitably, howevsr, the Commission processor has a host of production
broblemn which require daily solution, und as earlier remarked mean frequent

iransfers of operative labour, Many firms use a 2 shifi system, in order to be able

to utilige overtime to balance production,




222

- 36 -

Transfers of labour mean skills are never quite adequate, and with a
large proportion of completely new fabric styles always ooming forward, the
'proportion of internal rejections for quality is far higher than in the

relatively streamlined finishing section of a Vertiocal Works.

This complexity has grown with the influsnoce of fashion which demands
variety, dut the aAv_ent and present importance o' synthetio fibres of all types
used in blonds and mixtures vrings problems for which past experience is only a
slight guide, and "trial and error” is the rule,

Any "error" or rejected lot or piece, means reprocessing in an
attempt to atsain the required standard. PFrom earlier comments in that pari of
the paper respecting a Vertical company, it will be realised that the Commission
finisher's oustomer only semds un order for that yardage which he required '
finishing:, There may indeed be other pieces of the same quality im the Orey
_Room stook, but theéy cannot be issusd to replace some faulty batoch without the

oustoner's agreesent; and the orucial issue becones the disposal of the fauliy
bateoh,

If a faulty batch is beyond the customer's acoeptance, even ata
discount, them the Commission finisher is devited, at least, with the loomaiate
cost of the fabric involved. In any style of fabric this far exceeds the price
per yard charged for finishing. It also follows that rejected pisces Mm'né for

reprocessing interfere with optimum works output and oomplicate delivery promises
made vhen an order is taken.

Thus adequate oontrol of quality is a first essential in Commission
finishing, and the eatablishment of a separate Quality Control function is

increasingly neceosary.

.5, Organisation of the Juality Jontrol function.
Even in a large works, however, it is unlikely that the "Dopartmenf"

is lurger than one man, with such clerical assistance as paper records, files and

&

reports may eventually determine.
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This statement is Purely a personal opirion based upon experience,
end the various commentis which follow in this nection are related tv one permon

as 8 quality contrcl technologist along with eclerical assietance,

Differing circumstances can certainly justify a larger mtaff, but one
impurtant qualification must constantly be borne in mind,
Any succeseful Commisaion finishing workes must bae managed upon principles
discussed at the beginning of this paper, (i.e.) an instinctive and continued
interest in quality of production through sll stages of management and operative

personnel,

This, of course, is slso a requirement for a Vertical crganisation,
but the variety of rabrics, dyes and finiches handled by the Commiueion finisher
along with very short production runs p.ace a premium on this aspect of quelity -
the attitude of minde Therefore in introdueing a separate managemont funoction
under Guality Control ncthing muet be said or implied that control of quality inm
now entirely vested in the new functional responcibility, If this were 80, No
quality oontrol staff could be large encugh 4o maintain previous standards or

improve upon thew.

1t is therefore hoped that the succeeding paragraphs present a clear
picture of the type nf liaison and assistance to produoction which a quality

control section should be capable of providing,

Essentully the funotion is oarried out by delegating to this
specialist muoh of the analysiz and routine portions of cheoking quality carried
out by the department heads, and egpecially by providing somecne frae from the
daily production problems who can bring keen observation and initiative intu full
play.

The best results have been obtained when the Quality Control head is
4 man with technioal training and works experience. He may dbe a Works Chemist

with an especially practical outlook or an ex~depariment manager whc is keen to

make better use of his detective instincts,




All the earlinr lengihy remarks on his delicate position as & man
withcut authority to give direct instructions in the worke apply with equal
forca, ag do those concerning his ability to make his position in the company

of value and of respect.

Progedure:, ‘ecords and Caporis,

‘ Srey inspecticn is not ususlly or extensively carried out by the
™niasher, He works :m the principle that febric delivered to him is in &
reasonchls cundition for finishinz. However, he must ccnstantly check that this
is 80, puided by part recorduy the knowledge of a particular weaver's reputation

and so forth,

He should therefere be inspecting & proportion of loomatate fabric
received, and it also follows that length of time and condition of storege 'lad

transport will influence the type of inspection.

Full width samples should be reiained from every lot received for

any quality and duly filed, for a perivd of ai least {6 months, because in many
cases examination of suoh roferences oan chow that a particular fault arising

during finishing hae its origin before finishing.

All this is in fact osrried out ss part of the Preparation Mnnages's
job, but Quality Control oversight begins at this stage.

Perching or inspectivn is usually carried out on 5ll fabrics after
dyeing or after drying if "ecoured and finisned" only.

Thie section is the key to all enquiries and investigutions becausse
the pruportion of fabric found faulty &t the last inspection stage iu making=-up

must be smell, and in is erfesct limited to “inal stringing of cccasional faults.

T4 is al this widdle stage thal the decisiuvn ic made to "pass" or
return for re-processing, and if the latter, ithen fresh works tickeis must be

1ssued carrying instructions reepecting the new process segquencee and conditions

of troatment.




A daily statement o the typcs of faults and their peroentage

vecwrrence must be prepured and summMrised weekly, monthly and Yearly.

The Works Manager should hLold a weekly meeting at which the
three dopartmeni heads and the wuelity Gontrol manager arc present, This is the
wppertunity for the luali‘y Gunirol manager to nxcel in logic und analysis of
faulte, and he would be advised to keep a short diary note of these meetings
which records the main items of action which are agreed,

The preblem of faulty pieces is eo0 vital to a Commission works that

nothing should be tuo muech trouble. Charta and graphs which show the trend in

ceriain faults should be constructed,

Discussions with the cost accountant will cnsble olear statements to
be prepared which indicate the bensfits or pemalties of oceriain ateps which have

been taken ur are contemplated,

o
Similarly, a cusiomer expects orders tu be delivered as complete

agsortnents and on schedule, and statements showing the percentage of orders
which are delivered on time and complete, will set standards by which progress

can be moasured.

O4her indications of the standard of quality being achieved are the
number of strings per 1000 yards, the proportion of D & K, that is yardrge which
is "dammged nnd kept" and which is charged by the customer to the finisher.

In short, the Juality Control manager should become the indispensable

assistant to the works manager. He ie the one man who has the time to asaist in

supervising on behalf uf any of the production depariment managers any of those
stages which are under trial, having proviously agreed on the techniques or .

changer to be made with that manager and the works chemist,

0sGe  Standards of Performance « sce a.6.

be Lo I&ethodg of Tegt
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8, copirul of Aow Mateizels - see adfl

A1l thao commeatr mele earlier in pentitns Allley deTey a.f, are

pliouble in comnisiion Tininhing Yut with aven greaier ferce, ani it 1o hoped

is clenr thav the Comminsion “inisher hae a more conpler task than Lis

untorpart in & vertiosl cumpany.

The ‘uality funtrol manager has the same personal problems of working

th specialimte, bui in a more narrow and detailed field.

d,

L

fo

Broken werp ur weft threads.

Paulty interlacing and "trailers-in",

Such defacts may arise Irom wrongly slayod ends, Gant :'aodg. wrong lifting
of harnesms, or a moving thread catching a stationury thread when weaving
with multiple shuttles.

8lubs or thick threads.

‘"hese arise from uneven sliver, defective spinning or bad pieconing,

Slack threada.

In the warp thesc may be due 4o careless piecing or slack beaming, and
vhen in the wefi there may he & number of csuses such as weft running '
looss from the pirn and shuttle rebound.

Tight threads.

Whon in the warp these may arise by reason of faulty piecing, the catching
of thread or knots in the healdes, uneven let=off or take-up motions, and
when in the weft mainly due to uneven pirning nausing threads to drag as

it runs from the shuttle.

Warp stripayness, Aarising from wneven yarns, defective warping or sising,

defectiva raeds ur wrongly danted.
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g+ Weft astripes,

These may be oausei by unmven or wrong yarn, faulty let=off or take=-up
motions, wrong picking resulting in threads being over or underepicked,
Short bara may occur »n starting up espacially ovarnight or over a weekend,
Longer bars may coincide with a full pirn of weft indicating ~hange of
yarn quality or change in pirn winding tensions.

he Piece edge i'.aulte.
There are a variety of these, arising {rum bad warping causing cramming of
threads nesr ihe wolvedge, defective temples and inadequate selvedge

congtruction,

i. Iiiscellanaocus.
These include stains of various kinds, usually oil and metal residues dus
to careless oiling of loom mechanisms. Overhead jacquard mechinisms rre
@ source of oily flook which drops on tc the shed and becomes trappd in
the ftbric. Mildew and bacterial stainas vcour owing to ntoring under demp
oconditions.
Damages, holes und tears may be csused by shuttle traps and in general
rough handling ol beams, pirns or fa.hric in the loom,

or_perohing siages during finishing,

In seotion a,5 on procedures, and in Progess Control, reference wes
nade to the diffioulty of produoing & universal schematic analysis of the
occurrence and tremiment of faults, and those now referred to are desoribed in
the order in which they may arise at the various stages of processing. The
desoription follows the order in which the finishing machinery hes previously
been listed, firetly for a veriical company, and secondly for the additional
plant to be expected Vin a commission finishing compary.

The faults are primarily visual blemishes due to deformation of the
fabrio etructure and the many poseible variations in the uniformity of colour.

Faults arising from apinning and weaving are exocluded., A fabric may also be

classed es sub-standard due io failure to mest some particular part of a




specification. 'This cangot be ansaeesed at the "perch™ as these properties are
usually determined Ly standocdised Tept Metheds, The cuuse of such faults is,
as may be expected, often due o lack of process conirols Details of the more

important i'ethode of Test tnd Performance Stardards are set out in the Appendioces,

PREPARATION,
Singeing,

Tis is & hagardous process at oll times, and relies upon close
cbservation ~nd contrcl of the flama by the uperstive, Too hot a flame may
gcorch the fabric which is ihan roduced in sirength, or an unsven fiame may
cause warp way streake cliown show uap in subregnant dyeing. TFabric containing
thermoplastic yarnb, in blend or in mixtures are sspecially susceptible to

over-singeing.

Adsquate ®quonching” equipment is essential. A wet quench is
preferable hut where a sticam bux is used for thie purpose a very careful watoh
snould be mainteined on the poscibility of & spark causing a burnt hole. Where
fabric is piled dry in plaited fcrm into a truck or cart, a single spark may b

the cause of multiple hole damages, btubric which pucses in creased form over the

burner will show as a sirecak of unsinged or hairy febrio whioh may subsequently

dye 1o a different shada,

i Bleach.

T™is procens ie largely restricted to cotton fabrics, but the prooess
conditions may be modified %o permit the handling of cotton blended with pﬁlﬂﬂﬂ‘;
nylon or acrylic fibres a: the object of such a process is to produce a fabrie
which is free .f cottun seal, sabsorbent and of the required degree of whiteness,
the main faults are under= und OversHrocessings
Appondix C gives detuilp -t the procedures and lethode of Tost used to oontrol this

procaost,

Uniformity of processing mast be ensured in ihe case of o kier

installation by not overleading the bier, by mzintaining the pressure and time

S E e ——



conditions, hy checking that the pump system is maintaining liquor sirculation,

and that the washing stages are properly carried out.

Serious fivre degradation will cecur if all the air is not vented

from the kier chamber before nressure procesging is carried out.

Continucus J box prusessing &enorally produces a more uniformly
bleached fabric, but under~ and over-tleaching requires the same degree of care

as in kier procesaing,

Sxlinder dryers,

Either under- or over-—dried fabric may pr:md uce areas of patchy or
variable absorbenoy which affect the uniformity of later processes such as

mercerising or dyeing.

Danp patohes produced by condensation drops or splashes from
 "doll-heads” will also show up during dyeing. Dents or badly finished seass on
the oylinder swrface may also cause variations in dyestuff uptake,

Yarosrising,

Apart from the obviour faults such as fabric oreases during
processing, the two main faults are usually found ‘only after dyeing or after
finishing,

As the procens substantislly inoresses the affinity for dyestuffs,
it st be carried out in a uniform manner,

Dimensionsl stability in & weft direction is alwo controlled Yy
Neroerising.

In the previous section headed a.5 Prucess Control, the subject of
Mercerising was dealt with in detiail, Tt is only nenessary to add that uneven
lerceriving may be seon to be nccurring when fabric is unevenly saturated at the
caustic impragnatiion stage. ‘this is more likely to ocour on the heavier or more

closely woven fubrics, especiully if Mercerising is carried out on loomstate
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fabric or after dasizinge 1t may be nceeuonry in such cases to delay Mercerising

until thorough scowring and blewching has produced o uniformly absorbent fabrice

The addition of wetting apments 1o the caustic liguor may be a useful
expedient, but their use Cor “abri:s =ubsequentiy tu be finished as "Showerproof"
ig risky, as it may then be difficult to nmeet the appropriate showerproof

performance standard.

(pen width scour and bleach,

As in rope bleaching, under~ or over=bleaching are the main hazards,
Peroxide pad roll bleaching is liable to produce fabric showing random spots of
differing dye affinity or as nctual heles in the fubrie, These are caused oy
over oxidation locally, due to the presence of %races of metal residues in the

fabric,

This fault :o far more likely to occur in single stage pad roll
bleaching, that is, when [sbric has not previously been thoroughly scoured aid

acid neutralised.

It ie worth recording that short cuts in fabric preparation, by
eliminating certain stages of a process, may uliimately cost much more than the

potential savings in labour, power and steam etc, brought about by shortering

a process.

This has come tc be hetier appreciated due to the widespread adoption

of continuous dyeing processos.

‘here dyeing is by batch "exhwustion' +technijues some deficiency in
the absorption properties of 7 fabric mey be tolarated, but in ocontinuous Jdyeing,

a fabric must be thoro gnly and uniformly prepared, as there is no opportunity
for dyestuff levelling to take nlice.

Heat sett stenter.,

Under-setting or treatment for an crcessively long time or at an

unduly high temperature are the main faults Lo be found, apart from cbvious
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mishandling, such ac mia~pinning o fabric on the pinechain., As the main objects
of settling are tv improve the dimsnuional stability of synthetic fibre fabrics

(or blends) and to raduce pilling un fabrics containing ntaple synthetic fibre, the
conditions presoribed f.r particular fabric qualitvies such as rpeed of machine

(time of dwell) and temperziures must be adhered io.

The power f crease recovery and dyesiuf? affinity of synthetic fibre
fabrios are also affected by retting conditions, Non uniform setting brought
about by allowing air circulation filt..s io becume choked with "fluff® may be

reflected by unevenly dyed pieces. These may appear as warp way bands of ocolour

variation, or shading of cclour from selvedge to selvedge.

It ham slready been made clear in discuseing fabric preparation, that
continuous dyeing must be preceded by thorough and uniform preparation. Iven mo,
the main faults are variation in gomur, either failure to match the fabric
adequately to pattern, Lut more especially variation in shade aoross the width of

a fabric or along the length.

Shade variations in width arise mainly because the dye or ohemioal
pd nipe are unevenly loaded, or because bowl defloction under load is mot

ocxpensated by correst cambering of the bowl curfaces,

Unever hardness or wear of the bowl rubber covering may also be
osuses of unever dye pick up. Intermediate drying between the dye pad and
chenical pad must alen be uniformly carried out.

Shede variations in a warp direction are usually caused by weleoting
dyestuffs or combinations of dyestuffs with "tail" badly during impregnation,
(¥.B. The dye pad bath and chemicsl pad bath must be of small volume, and this is

of course a matter of selecting the right equipment).

The chemiocal pad and steamer is also a likely source of warp way
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variation in colcur, due to incorrect formulaticn of the chemical pad bath and
variation in rate of feed of sddilion liquors i the bath. Variations in steamer

temperatures will also cause variation: in colour development.

T

It also follows that uniform conditions must be maintained in the

subsequent stages of uxidation, gcaping and wa:-.hi’ng.

Dye _peds,
As the object of dy: padding is 4o "meter" or apply a dyestuff
solution or dispersion in 2 perfecily uniform nanner tu the fabric, close

attention must be paid to the uniformity < the nip of the squeezing rollers.

For most fabrics & vingle nip double rolier squeese is to be
proferred and botiv rollrrs should be covered wiih rubber of the same degree of
hardness, For fabrios which are difficult to pencirate 3 howl padders are
frequently used, but unless all three bowls are rubber covered, which is
oomparatively rare, because a hard vulcanite or netal bowl is proferred as a

means of transf&rriﬁg the drive, then differeuce:z in vhade between the back and

face of a fabric are to aevvected,

Variation in shade in the warp direction can vnly be avoided by the
selection of dyestuffs which poshesc minimum affinity under the conditions of
appliention (ie0s time of immersion and temperature of dye liquor), and by the
use of dye troughe of minimum volune, and which thus permit rapid replenishaent
of the trough content Ly the dye faed liquor,

The quality < the water supply, allied to the dye and auxiliary
unemical contents of the dye bath must be such 48 not to form sowss or foam on
the liquor surface, or nave any incompatibility which may oause dye aggregation

or lack of bath stability, all of whioh may lead {o gerious staining problems,

Dye Jis, 1
The major faulte in jig dye; ng are shade variations across the width

and along the lengih and gross colour changes at thg Selvedges, along with a

variety of stains whieh usually arise through lack < dye bath etability., In
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‘egard to small but important shade variations acrose the width and along the

.ength. the best approach is to use a dye padder tu upply the dyestuff and then

0 use the jig as a meanc of developing and fixing the dyestuff,

Where the dyestuff is wholly applied on the Jig itself then three
wints must have close attention. The moct important is that of dyestuff
selection, ideallyt the dyestuff should possess guod levelling powers, be of slow
strike, not susceptidle to fine temperature differences and the exhaustion rate

should not be tou rapid,

The dye maker's manuals usually list ouch properties and show mhich

brands are moet nuitable for jig application.

Secondly, tue operaior must maintain a olose control onm the
teaperature of the dye liquor, und thirdly it is often falue scomomy to enplay &
fabrio=to=liquor ratio which is very low, liconomies in stean, water and dyestuff
wmy oertainly ensue, but only at the price of variations in shade from end 40 end
of the batoch,

Gross shade variations on the selvedges usually arise owing to
variations in width from piece to piece, or to bad wirding on, both of whioh
osuse layers of fabric to protrude from the batch ends,

Invariably such layers will dye darker than the main body of the
fadbric on the batch, becauce the batoh squeeze effect is absent and either cooling
snd/or oxidstion effects can aggravate the differences in dye affinity,

Vat and sulphur dyestuffs are especially prone to what are often
oalled oxidation stains or oxidised selvedges,

A dye jig is a most irrational plece of apparatus, but it is an
extremsly versatile machine, and nontrolled by a good technical dyer and well
trained operatives is cupable of producing first olass quality fabrio,

A purely mechanical f=ult is that of "Moire" effecte or watering,
Man-aade fibre fabrics such ag taffetas or bold weft rib effects much as "poults”




and grosgrains are especially prone to these troubles when Jjig dyeing. Wor such
fabrice the use «f low warp tersior jirs is csserdial, and it may be necessary to reduce
the size of the batch in urder tu reduoe the mechanical preesure on those layers
ad jacent to the draw rollers, Jipe poseernine aitra large dameter draw rollers

are particularly advaniagcous Cor fabrics prone t) meiré offects.

Pre-sure beam dy. machincs,

These find grextest use for dyeing Tmrico with contain synthetio

.. Caas . . . o
man-made fibres and benefitting frow dyeing at temperatures in excese of 100 C,
As in all liquor-ciroculating machines the main problem ic to ensure an adequate

raie of cireulation of dye liquer through the bateh.

Apar{ from unusually closely woven fabrics, 100% synthetic fabrios

do not present any special difficulties in achieving an adequate Licquor
ciroulation and the mein pracautions are to ensure that the dye maker's
recowrendations 2s to suitable dyectuff's are followed and that the dye bath

stabilii; is maintained,

"he greater the proporiion of & uwellable fib e present, such as
cotton or polynusic viscuse rayon, the greuter ihe problem of ensuring adequate
liquor circulation to maintain level dyeingm. ¥or such fabrics, batoh simes wiil
have to be reduced, and special care taken in winding batches prior to dyeing

with wniform and low warp tension,

An "end" fabric length, attached tu the innar piece is usually

nocessary to cushion the batch on the dye beam and to prevent the perforations

on the dye beam itself. from marking off on the inner fabrio riece,

As in all systems of dyeing in which fabric is in roll or beam form
the pieces should be of unifcem width and uniformly wound to give siraight sided

batches,

Open wid ro _exvractors and water mangles,

The likely faultrs are restricted to thoce of fabrio folds ur oreases
’
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shich in the caso of & mangle may cause phyaical damage, or in general lead to

lamp streaks on wubsequent drying.

See earlier reference.

Pl'zni gogo
Clia sge;g;gg, batohing end brushing,

The main object is to produce feeder batches for the printing
machines which are of wniform and correot width, with weft threads straight and

ot right angles to the selvedges, and brushed free from lint or loose threads,

These are highly mmnm techniques requiring a complex blead of

experience, art and tcehnolow to produce fubric of consistently high qmnty.
and the fcllowing remarks can only be a general guide to a quality control seotion

for recognition of ocrtain common faults and the reasons for their ocoourrence,

It is assumed in the first place that engraved rollers and printing
screens have been cheoked after engraving or etching for any dcﬁcimiu, shis
being oarried out on a "strike" off saapling machine.

Thie is mainly due to imacourate setting of rolless or screens with
respect to emch other, Rollers aie adjusted by a pitehing mechanism and flat ded
sorsens are brought into register by a series of adjustable sorews and bLracket

stops according to the sigze of repeat,

This is primarily a roller printing fault, due to bending of the
engraved roller under pressure of appliocation #nd ie compensated for by lapping
the cylinder under the rubber blanket with cotton wrapping material of different

widths to give a cambered surface,
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The faull 1¢ more readily noticeable n simple designs auch an

printed ntripes.

Unprinted strears,

Apart fror creaced Cabric passing under rollers, such faults nre
usually causad by a "oveiym b dy 1odging undar ihe doctor blade . It folluws
that print partes should b wall mived and rieved op vacuwn strained ard ductop
blades acourately yround, u it eyt intly iasiecied whiist 4 machine ie running,
They should be replaced 'y cleaned blades .- regular intervuls, for example
between 2000-5000 y1x wrodu: tior arcerdine o the desigm and type of fabrie being

processed, |

Ew §w is ‘mpi’inwd}.

Clearly, this is due to blivoking 7 an cngraved roller or screen Wy
& particle of lint, {lu"f or similar foreign hody which withstands the wiping

aotion of a doctor blade ar ¢ Laaga,

m;m_t. ::glotch es",

Te folluwwing are .11 possible rensons for failure to produce golid

and level blutoh nffacts,
Inadequate "abri. absorbency.
Imsufficiant roller op Squenze prossure,
Wrong soale »f r.1ler engraving or ‘ov fine & screen,

Print paste tou viecaus,

o i odgon,
Sharp clear printe require a careful cheice of print paste thiockener,
There is a bewilderi'w ci..ce ¢ natural productc such s starches and gums and

of various chemically modafiad p purely synthetic producte,

Colour makers :pd chemical thickener makors of'fer a cumpsehenaive

technical wervice in this hizhly important aBpuct of printing.

IV 18 uaaal nractice Lo print fabvic lying directly un the rubber
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blanket, as the uge of back grays is expensive, HNevertheless un relatively
non-absorbent fabric the only way of producing prints with a clear definition ig
"to utilize a baok grey. TFlushing of design edges may also ocour if steaming is

too wot or yrolonged or if soaping and or fing) washing is too intensive.

In the latter cuse it is often the wet fastiness of the dyestuff which
is in question and bleeding on to whites or pale print portions would cocur at the
name time,

Treatment with soap rolutions (1+6:) "soaping” in the true sense of

the word, is easential for obtaining the correct shade and fastnues of vat colours,
but in general, the steoming and wet afterireatments munt be Just sufficient to

Some -twt have a design defiolency in the dray roller o nip
lestooning device, but wet steam must be avoided, Wet printed fabric should
never be allowed to lie about in trucks prior £o drying; this applies especially
where for commercial Teasons dyes of relaiively low wet fastness have been used.

Ziniahing:
Exidece,

See previous section on dve padders, where the Sale principles are
in usé. A special point requiring constant attention is the stability of the
padding liquor formulations. Many finiehing mixes are complex dispersions, whioch
tend to bresk down due to high shear furces at the pad nip, A variety of stains,

bleaishes or failure to meet performance specifioations are due to lack of

liquor stability,

Hot Air Stenters. '

Reference hac been made to stenters used for heat setting, and wher
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stenters are used purely to dry fabric to specified dimensions correct results

are largely a matter uf accurate machine setting.

Automatic guiders and weft straightieners require regular skilled
maintenance if they are to function corrsctly. Lint mcreens m:ist be cleaned

\ regularly and lubrication devices set to ensure that no surplus oan stain the

fabrioc.

3 Fabric must be presented creass free to the nipas, and where cotton
or viscose is present in the (abric, it must be pre~conditioned to "regain'
values if reproducible offoctin are to be obtained. Cylinders and bowls should

be inspected for burrs or foreign bodies to maice cure that fabric damage does not

take place.

These are relatively simple machines in which the timeo of dwell and

temperatures of operation are the main contrcl points.

Multi roller mystems are brund to cause fabric creases ocoasionally
if rollers and bearings are not maintainea in firnt-class oundition, Idler rollers
should be free running, any eccentrio rollers changed and all rollers should be
square to each other,

Aller_vephing renges,

All rollers and nips require the same sort of attention frequently

referred to on other types of machines. FMrom a process point of view it is
essential to maintain the stipulated chemiocal feed conditinne, speeds and
temperatures of liquors, nc after washins is primarily concerned with the

achievciuant of certain standarde of performance on the finished fabrio,

ylinder dryers,

See previously,
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Cogp;ua;ve uhrinkggg.

Whether rubber belt or felt blanket type, both machines are relatively
free from faults arising from mechanical operation prividing rollers and blankets

are maintained in alignaent,

“akers supply manuals of operation and instructions regarding methods
of fabrioc smapling o determine potential and residual shrinkage. Under
shrinkage is not visible, but over-shrinkage oi'ten results in a rippled appearance
to the surface of the fabric, Shrinkage cannot take place unless the fabric is
adequately pre—conditi oned, and the FPalmer drying unit blanket must not be allowed
to become damp through too high a speed of running, because the processed fubric
will emerge damp and lack dimensional stability,

As in all mechanical nipping operations, flock and foreign bodies
should be Quickly removed from rollers and blankets,

| Commiselon finishing,

dditions) machines,
Dxe Yinohes,

The many reasons why a fabric may become unevenly dyed are too long
to list, but inadequate preparation is & very oommon cause. Attention to dyestuff
selection and the use of the curreot application method however are the more

important. The dyestuff manufacturers recommended methods must be carefully
followed,

Dye winches should not he overfilled, too much bulk, too much weight
and too 1ittle liquor leed to uneven dyeing. Control of temperature should be
hocurate and in many cases the rate of rise of t-np‘eutm-c, ur rate of subsequent
cooling is equally important.

Exhosging Calenders,

Again all the precautions regarding the operation of nips must be
observed. Where a oylinder mates with a botton bowl, the latier must be carefully

"run in" so that when fabric is embossed a leve) precsure is exerted on the fabric
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at all points. Fabric should be presented to the nip with a minimum of warp

tension,

Camber on the bottom bowl should be according to the total load

applied in order that the embossed impression ic uniform across the fabric width.

Por Cird embossing, the edges uf the cylinder design should be

slightly radiueed toc avoid undue pressure on design edges which may lead o
fabric damage.

Schreinsr cslenders,

The precautions are similar to thome on vther heavy duty ocalenders,
in addition special oare being taken tu see that flock, dirt and any cheamical

deposits are kept free from the fine angraving,

iaaing,

Like so many mechanical finishing operations this is inherently a
dangerous operation from the point of view of fabric damage.  Overeraising will
weaken a fabrioc and ary oreases during raising will cause looal under~ and
over-raising which cannut cubsequcatly be rectified, Patchy raising may be due
%o uneven moisture content or the presence of residual chemiocal ocompounds whioch
affect the re:nonse of the fabric 1o raieings It should be nnted that ontton
fadbrice in partioular raquire the presence of a lubricant to assist raising.

This oan be either residual natural waxes or more cummonly, a& lubricant composition
dried into the fabrio prior to raising.

A patchy or uneven pile effect may alsoc be produced if the raising
troatment is carried out tvo intensively., Card rollers should be regularly
reground and maintained in &oud ocondition,

t b aulic presses,

These are used extencively in the production of glossy "prese"

finishes on rayon linings.
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Fabric must be evenly pre=conditioned, and the complex timing
sequences of the machine regularly checked. Bent or cracked press paper gheets
must be replaced, and the acouracy of the bed plates repeatedly checked.

Iraw forward of fabrio beiween prass sequences is done in such a
manner than an overlap impression is made on the fabric, Uverlap is essential,
but has to be readjusted if weft bar impressions are forned, which a check has
shown are not dus to faulty press papers.

Siains,

Stainless stesl construotions havs rasoved the risks arising in
earlier years when wood rollers, bobbins and trucks or OArtis WOre & COMMOR SOMFOe
of marking-off, Soum, oil and dye spots are readily recognisadle, dut most of
the others require leboratory examination to deternine the nature of the stain,
the probable source of the trouble and the method of correetion by retrestaent.

The only certain way 0 reduce the incidence of stains is to ingist
on good engineering maintenance Whereby oil stains are rare (and the detter use
of splash guards and drip trays where machine dosign ie imsdequate], along with
rigorous "housekeeping”, which means cleanliness in every Sotivity and orderly
marshalling and aystematic use of all loose plant amd oquipment such as scrays,
Pallets, bebbine, truaks, mixers, buokets. Any wtide aad disorderly depariaent
is a bresding ground for oareless workmanship,

For standard Methods of Test thers is ample literature, but
.peoit‘icutiom‘ for performance requirements of finished fabrirs teamd to be isoued
on a szii=confidential basis, as explained in the body of this paper. Most
performance standards are Cluseified as minimwn requirements based upom oconsumer
experience and the various end-uses are classified as follows:

Apparel fabrics : (1) dress. blouse, lingerie, light weight skirts A slacke,
and linings, for Women's Wear. (2) shirts, trousers, 1ight weight jackets, and
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linings, for Men's Wear, Industrial fabrics : overall fabrics, base fabrics

for laminating or coating. Household fabries 1 furnishings, upholgtery, sheets
and raised blankets,

There are many other sub divisions, but all such standards are
applicable irrespective of the weight and comstiruction detaile of fabric;

destined for some particular usge,

The most comprehenrive, non-coufidential standards are probably those
published by The American Standards Association,
° 10 Bast 40th Strest,

S—

, New York 16. N.Y.
i Under the schedule L22 Volume I

An acoompanying volume II gives the test methods to be used with 122 standards,

Much more specific standards of pu-fm are published by
M, étm.omq Oftice,

Atlantic House, ' |

Holborn Viaduet, - ;

London ®,0,1,

The specifications are nma under mmnry of Defence rm
For example "DEF 1007 A Fabrics, cotton plain mvc" ltttt 8) separate pattern

susbers of widely Varying weights and yarn purtie\nnc for such uses as ehirts,
interlinings, cleaning materials, tropical suitings. Appropriate tensile strength
requirements are shown in a schedule,

with a column !‘orrmalfno@fmm
finieh required. | | '

s

Special methods of testing and minimum o‘hm of performance are
listed on the schedule,

Useful Journal references concerning specifications and related
Hethods of Test are as follows:

"Cloth speocificaticns in relation to consumer requirements™

by A.D. Ferguson. The Textile Institute and Industry. Pebruary 1963 Pages 15-21.
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"Performance specifioations for textiles and germenta”,

by H.W. Bert-Oordon. The Textile Institute and Industry, March 1963, Pages
16=22,

APPENDIX C, j HENCES 10 D8 O T

Rethods of Test may be classified under 3 headings.

2, Hecommended standards « a prelininary stage, prior 4o acceptance as standards,
3¢ Trade or indusiry methods,

mmwhmwrymbehfortmmmw. or newly
mmwmuusm«omm.vmmw
BOAsUr'e & novel property.

In the first two groups the following Sponecring institutions and
publications are among the soet widely known,
% Americsa Standards Asscoiation,
10 Bust 40th Street, '
Bov York 16, N.Y,
mm»uwmﬁm-w.

% Amerioan Sociely for Testing amd Neterials.
1916 Race Street,
Piladelvhia, Pa.
1010, |
"Pextile Mteriale, Yarns, Mabrics Oeneral Hothods. 1970, Part 24,

O American Associstion of Textile Chemis‘s and Colorists.
P.0. Box 12215 Research Triangle Park,
Nc. 27709,
"Technical Manual of A.A.T.C.C,"
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British Standards institution
British Standards House,
2 Park Street,
London W.1l.

"Methods of Test for Textiles". BS Handbook No.ll.

The Society of Dg:ere & Colourists
P.U, Box 244,
h‘ldforé 1.
"Standard loﬁods for the determinstion of the colour fastness of textiles”
(Copy enclosed with this paper),

PR A
Deu.scher Nowsnaussohuss
4=~7. Burggrafen Gtraase,
1 Berlin 30.
Revisions 10 Uerman standards are pudblished in the
Deutsche Farben Kalendar
Bditor Dr. J. Keechels and published Yy
Frans Bder Verlag
7 Stuttgart 1,

The following procedures have been founi useful in works prsctics.

1. Orey Rcom, ¥ilre identifioation as desired. “Identificetion of Textile

i

Materials" 5th Bd.  The Textile Institute.
Fastness to yrcparing of coloured woven fabrics.
SDC Standard NMethods, poges 14. 16. 18, 63, 670

2. W.hemo

Periodic check on fluidity, wettability and pH of %abric prior to

dyeing according to the following methods.

Fluidity. BS Handbook Nc.1l. page 433.

Wettability, AATCC Manual 1970. page 249.
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Caley faviy waXers 3 halbo X bol.ll, . VIR

tH 4% b ook Tolll, paga i,

Fertodic tenting of colour famtnoss Lo light, washing, cold water,

porepiration and we. und 2ry rabbingt  Cue "SDC" Oloodard Methuds.

3+ Tipjshing,

:Ih (32
Bundeasman. T3, Handbook Nuell, page N7,
l'eneiration, " K " 33,
Spray Teat, " " * 330,

Crease degigiepoer B, Handbook Ne,11, " 198,
Wash apd Vear Rating: AATCC Homusl 1970, % 173/5,
il xepelloncy: ANTCC Nanual 1570, * 24
FlanpsRilitr MTCC tanvel 1970, 210,
BCe Handle ok loell, R 4 -0

Abrssiop resistapoes

The BS. Handbook No,ll has an appendix A page 555 which warne agaimnt tho use of

the results of laburatory abrasion tests tc furecast ultimate wear porformance,

and methuds of teust have been omitted from thati publioztion,

However, a method vhioh is iuccousingly used for comparative purpowses

is the accelerator method desrribed in the AATCC danual 1970, page 168,

Pillings "Atlar" londom Tunble procedure. ASTV Manual No,24.
‘ pages 289-203,

T™is method has largely raplacel the ICI fandom Tumble apparatus
denoribed in the ICI Terylene Technical Manual section C3.

Text Books,

Recommended books un Test Methods are listed below,

The Textile laboratory Manual (6 volumes).

Ve Garner.

Tiiffe Bookz Lid.,
Dorset House, OSiemford Street, London S.H.l.
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The principles ot “exiils Teating,
JeToe Booth,
Haywood, Londuon,
Textil: rogrese. Volile No.ds  Vec. 1965,
Publirhed by tiue Toxtile Institate,
Part 1, Physical Yesting nnd ality Control,

rart 2, €hemical Tasting ang Analysise

APPERDIX D,

Reforenca hac besr made in the budy of the paper to the faot that
whilst statistical quality control is widely used in the form of control oharts
at tie spinning stage, the: are infrequently used in the finishing departments

beoause it is rarely pussibie to collect the ‘i'equisita nunber of fadric ‘samples
for examination, o ‘

Neverihsless, some of the techniques und principlee of investigation
are of considerable value, and the staff of a quality control unit should be
familiar with the background 4o stztivtical analysic

™o books especiall, written fur the Textile industry are:
"Statistical Methods for ‘extiile “echnolugiste®

By T Muphy, )
K.F, Norris, g 107 pagess  (Textile Imstitute,
and L.H.C, TipPOt 10 Blﬂﬂkfrilr. St..

Manchester 3,)
and

"An outline of Statiztiocal Methods for use in the Textile industry"

By A, Brearley
D4Ry Cox

% 77 pages. (Wool {ndustries Research Alloc;.&-
tion),
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General publications inolude -
"Facis from Figures"

by MoJ. liorunay. (elican Books),

"Introduction to Theory of Statistipg®

by UeD. Yule and K.G. Kendall, (arifrein),

A number’ of terms or statistical measures are widely quoted anmd used,
and some of the more common terms are sat out below,
* Average, or arithuetio mean |
The sum of a set of obsarvativas divided Yy the number of observations,

Yarisbility or disperston,

The variatioa of teast results ubout a ocentral vulue,

Devistion.

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

Jiean doviation,

“The sum of all thae d3fferences of the values from their mean, taken without
Togard to eigm, divided by the numbaer of valueg",

"The sum of the squares of tha deviation divided by one less than the number of
individuals®, "

Stapdard doviation,

"The square root of the Variunce",

Stapdard Error, (of a statistical measurs),

"dtandard Brrop Reasures the exteat to which an ectimete arrived at froa a rendon
sample is liable to differ from the averags value®,
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