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PREFACE 

This Manual was prepared under the United Nations Industrial 

Organisation's Project DP/PJJD/79/030, Central Jute Testing Laboratories. 

This Project was conducted for the Ministry of Jute and Tertiles of the 

People's Republic of !angladesh between 1982 and 1985. 

It is hoped that in producing a simple, practical guide to control 

methods in jc·.e ID8"lufacture some assistance will be given to those not 

only d_rectly employed in quality control in the Bangladesh jute industry 

but also ·to line supervision and management. 

R.R. Atkinson 

August 1985. 



'!'he word 'quality' is otten used in the sense of 'ezcellence' 

~ in ~ caaea we talk of the quali v being good or bad, high or 

lov. l'or quali't7 ccntrol this concept will not do. Ve can onl.T define 

qualiv in terms ot aoae characteristic which n can •uure. .l 

product tkeref~re is ot aati~actor,r quality when it ccnfoIWB to a 

preccncei ftd specification. '!Ima, a cheap amclcing weft ~ 1111cl mi 

upenain carpet 7&rl1 can be ot equal 'qualiv' if each cantOl"llB to 
-

i ta Ol81 specification in regards to 8'\re:igth, count, twist mid so forth. 

1fe ••• alread_y that before n can ~ to ccntrol quality we need 

to have a set ot apecificaticna for oar J"WD•, cloths mid bag& mid 

tor all the proceaaing at-cec ot ar.nuf'acture. Ve mat know quite 

clea.rq 'lfhat qualiv paraaetera we llU8t •et miG how to check that our 

proceaaea ad product• emf om to th•· 

It no atanclard.a a:iat the firat taak i• to aet about eat&blimhi.Dg 

th•· !o clo thia, n c• uae mating teat record.a; we etai &J"laJc with 

tho nperriaora involftd.; w cm Dike obaenationa on th• ..chin.ea; n 

CR cmnl t other &ta~• eel apecitication.a. Whatever •thocl ia uecl, 

the n-4.&rd w draw up ahoul4 reflect the caJmbiliti•• ot th• llill. 

Ve -.y hcipe to ia}.4"0ft the quali v in ~he tuture at which tiM it 8"7 

be po88ible to re vrite the wtaole, or part1 ot, the apecitication with 
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higher levels or tighter tolerances. 

On the question of tolerances each specification must have some 

plus or minus variati0n shown for each parameter. For example, there 
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is no sense in saying each bag in a lot shall weigh 800 g because we know 

perfectly well that the bags will vary, perhaps from 750 g to 850 g. A 

realistic tolerance must therefore be included in the standard if it is 

to have a meaningful part to play in our control scheme. 

In all industrial proce~ses the cost of manufacture includes the 

cost of raw materi:t.ls, their conversion ir.to the finished product and 

the many administrative functions required to run the enterprise. 

Hidden within these we find extra costs which are related to quality. 

These include such things as the cost of excessive waste, retuni3 from 

customers, repair or reprocessing, down-grading and not forgetting the 

intangible cost of complaints from customers and the loss of a 11.'0od 

name. The chief executive m~y delegate the qualit:r function to specialists 

but he cannot abdicate his responsibility for !;he over-all quality polic~r 

of the mill. 

The Quality Control (QC) department's duty is to assist line 

management in its pursuit of good quality by teating and evaluating 

the manufactu~ing proe~sses and the finished products. The department 

provides a serliee t? production lJy supplyin~ information about the procP.ss 

and the product so that line supervision can take quick, effective action 

to correct an,y deficiencies. Most of the QC eff~rt should be spent on 

the mill-flo~r and n~t in the laborator:v. Quality is neither c~eated 
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or controlled in a laboratory-; it is 'built in ' by the raw materials, 

the processing machinery and the workers who use that machinery. 

Among the many factors which influence quality we must consider: 

(a) The grade of fibre selected. The standard of yam or cloth 

which we make is affected by the fineness, the strength, the 

cleanliness, etc., of the kinds of fibre we blend together in 

our batch. 

(b) Tne grade of our other inputs such as the quality of the 

jute batching oil (JBO), dressing mixtures, spool and cloth 

roll centres, etc. 

(c) The processing system and the state of the machinery. We 
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must select a system which w'l 11 provide us with the necessary 

quality of finished product at the lowest price. Poorly 

maintained machinery can never produce good work and the amount 

of money which the mi 11 can afford to spend on maintenance 

has a great bearing upon quality. 

(d) The standard of lat ir which is ava.i lab le. The level of technology 

in jute manu1"acture is not high and we are quite likely to 

find that oper~~or error is a significant source of poor quality. 

If thia is so then a careful ass<e:::::-;1ent of trainin~ needs ~ be 

rec;uired. 



(e) !ke 'testing ad evaluation 'techniques we han iu'talled. in 

our ~ill. The con'trol mch•e mat be able 'to provide 

production MD&g.at with aeaningtul. intomation which can 

be acted. upon quickl.7. 

In the put, many people have come to uaocia'te quality control 

with •statistical quality control•. In SOiie cases, the use of atatiatica 

has ovel'-&Ved people. !'his has, to a extent, lowered the value of simple, 

direct aethoda of control baaed upon sound technical tnowledg8. Statistics, 

!2 ban a part to pl~ in quality control but certainly tor jute aanuf'acture 

the bes·i; schemes are those which are practical mid direct, uning only 

b&aic atatisticsl aethoda. In aost ci?'Cllll8taces, the siapler mid ~he 

aore eaai}J-1mderatooJ. the sch•• is, the better it will be. 

Conformmce vi th stad.ards 

Ve j1ldge the success or failure of our control of quality ·fly' 

com~ our test results against P"-Bet atad&rds. these ....-r be in

house •~dards, national atadard.s or customer'• spee;ifica'tiana. Such 

standard.a should be re'liatic (1111d 1chievabl•) keeping in aind the 

constraints of coats, raw •t•'.""ial, aachinery and worker 1lcill. 

!o maintain a aatisfactory level of quality we au.at therefore 

Htablhh a 1ound con'trol mch•e which gives due canaideration to: 



(a) Providing adequate inapection mnd test equiJIHllt 

(b) lhauri.ng a trained QC atatt 

(c) Up..d&ting of inepection methods mnd testing techniques 

(d) Instituting a pl11DJ1ed calibration timetable for the 

testing equi19ent 

(e) .Avoiding 11W1ece&a&rJ' p&pel'-Vork mid superfluous teats 

which do not add e>•itivelT to control 

(f) Providing standards with which to assess the quality 

of our product•, be they in-process or finilhed 

(g) Having 1111 .-..rene1s of the tl"lle capabilities of our raw 

inpats, machinery and workers 

With the paa1ap of u .. , our quality control •ch•e _,. not be 

tultilling its original prc.ai.1e 111d the re8Ults _..,. be dis•ppointing 

to ·~ the least. Ve nri face the fact that the acheme _,. have been 

ove~bi tiou in the firat place. .l llOdHt scheme cmi alva19 be upmided 

wbereae a gracliose one -.v ovez-9%tend the capabi 'ti tie• of the QC rid'f 

mid their facilitie1. Jnother c&u8• of failure _,. be a lack of support 

troa •mior MUpMDt who are not comitted wholehearted~ to the sch ... 

Ve also recognise that in eoae cues there MiY 'be ma'truri and jealoa.ey 
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between the QC depar.aent •d production riatt. In a •i tuation lilte 

this the QC otticer llU8t tr;r to break dovn barriere b;r listening 

11J11p&thetically and conetrw:ti vely to aa;r points pit to hia. Another 

cause of failure ~ lie with ~age.ct having pre-conceived ideas 

about the qaali t7 in the lri.11. !he author has toand that it ia not 

unknown tor results to be falsified in order to agree with a supervisor'• 

opinions. 

QC Yersonnel 

!he head or the depariment should be tully acquainted with all 

facets of jute mmufacture and be talli.liar with standard quality 

control aethoda. It is usually easier to tr&in a omdidate from within 

the aill s-tatf by giving him an ~ppreciation ot control aethods than 

to take a new entrant to the a:i.11 who ~ be very competent in the 

general field or quality contrci but who baa no uperience of jute 

proce1•i.ng. 

!he inspectors and QC hsistat• need a good working knowledge of 

jute •pinning ad/or weaving and laboratory work. '!'he department head 

should train his eta.ft to be on the looJr,..aut for faults in the uchiner.r 

ad, if tbey see a taul t, not to U8Ulle that eomeone else will report it. 

!hey should be rigil•t, 'rithout developing 1111 ovei-critical attitude. 

It i• eaq to find faults; to pat thea right iB more difficult but the 

bazode•t part ot all is to prevent the fault happening again. 
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The ~est Laboratory 

Although quality is buil~-in on the mill-floor, and not by testing, 

a good laboratory is an essential part of the quality control department. 

Its floor-area vi 11 vary with the needs of the mill but even a small 

'lmit will require at least 18 - 20 m2 of floor space. Lighting should 

be of a high sttndard since many of the tests need good illumination 

if they a.re to be done accurately. Water and drainage must be in 

aa.equate supply. Electric power is best supplied by a ring main from 

which spurs can be tapped off at various places in the room. 

In a jute mi 11 laboratory, controlled conditions of humidity and 

temperature are not strictly necessary. Fortunatel:r, the tensile and 

other properties of jute are relatively unaffected by the ambient 

conditions in the test room. Count and cloth weight, of coarse, are 

highly susceptibile to humidity but modern electronic moisture meters 

allow an accurate enough estimate of the moisture regain for standardisation 

of weight testing without traditional conditioning in a controlled 

atmosphere. However, in cases of dispute, or for special tests, recourse 

must be made to a laboratory where the atmosphere is controlled to 

~ 0 0 6"Jl" rh at 20 C or 27 c. The regional laboratory of the Directorate of 

Inspection for Jute Goods qualifies in this respect. 

Figure ( 1} shows an eumple of badly laid out laboratory with poor 

utilisation of space '»ld cramped work-stations. 
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Fig (1) 

Poor l~vout showing ha~ haza!'d placin5 of 

equi1111ent, cramped and awkward work stations 

Pip.re (2) shon !tow the same tloo:z-11paca bu bem uecl to better 

a!natage with potential tor greater output and ettic'iency. Laboratory 

· at&ft, like Iii 11 st&tt, work better in neat, well~Hignecl prem:i.•e•. 
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Lorieally planned layout giving better 

working space 

Once a good laboratol'Y' plan haa bee:i tonmlated and executed the 

room nat be kept cloan and ti~. It is sad to see, aa 'the author haa 

in muy mills, test-rOOllB being allowed to tall into poor shape througl: 

lack o! good house-keeping. It ia the QC Otticnr's duty -io see i.hat 

hi• test-room is an ample to the rest or the nill. 

11 though the Iii 11 l&borator.r lllP\Y' not b&ve a controlled conditioned 

ataosphere it is good practice to •euure the temperature and hmidity 

·~ , . 



ill the ten roau at regular intenala d.vi.Dg the ftek. l recording 

theraoqgrcimeter ia the ideal choice bu1 mach uaetul data can be 

collected b;r ui.Dg a eiaple 11birliDg b,Tgrcmeter. !he ordiD&r7 wt ad 

dz7 bulb VP9 ot b_ygrcmeter Hen 80 Otten hanging Oil the wall Of the 

teat room ie often nert to ueleas becauH it ae"\11\lne the ataoephere 

ccmdition.s only of the air i1mediately llUrrOmldi.ng iteelt md gives 

no info~tion ~t the rest ot the wort.-4.rea. 

Bec&UH nch of the l'OQtine work ot the dep&Maent will be ccncerned 

with •asurin!' aoiriure, a reliable moisture aeter i• eaaential. Coman 

types are the lahlo cid .&quabo;y Mters which will be diacuaaed later 

in thi• Jlanual. loiature ~· tor routine aoiriure testing 

have largely been superceded by such meters although they are etill 

seem from time to time in llill te11t-rooma. 

!he laboratory aut have a range of accurate balances. lfheae 

will include 1111&1.Ttical balances for ch•ical work, direct-remding 

types tor 7&rn count aeuur.ent and 'the weight per unit area of 

cloth mid bags, plus one·or two others to give a good range of 

cai-citi••· Por calibration of these b&lllllcee, a apecial bo% ot weight• 

tram 1 ag upwards ehould be tept under loct ad key. 

!enaile tHtinc, both tor 7&m md cloth, r.an be catered tor by 

•i•ple conetet-ra'te-of'-traverse padulm 'teri•re. llthough the Cl'? 

aethod of teriinc i..s t'~!lm t-ram tawv in other epberee it i• still 

ft1'7 eatillt'acto?'7 tor jute. !ri•t 'testing iB cvried out en the nancl&rd 

10. 



VP8 ot hi.at tester. Oil ccintct cheeb om be acc~oclated CID the 

trediticnal Scn:hlet apparatu or the 1IIl1 .!aj;i.d Oil feater. 

The li•t• which tollow give the equii:ment which i• required 

tor good ccntrol 1111d the adO.resaee ot •ome suppliers. 

futile testing equiPlfl!lt ia not cheap and tor this reason al.Cine 

it ahould be well looked after. Proper cleaning, maintemace and 

calibration chec'al mst be carried out at intervals of not leas than 

au 110Dths. !he QC Offic'r should keep a log book which ahOlfll td:ten 

aerricing i• c&TTied out. 'lilly if the teat equipaent is kept in good 

order can reliable ren.lta be obtained from it. 

,,. 



It• ot Jrquipaent 

1. Spilming llill• 

Vhirlillg Jb'grameter 

Soiature •ter 

'l'achoaeter 

Stop Vatch 

Tam Balmc~ 

.Analytical Balance 

SoDl.et/vIU Oil Apparatus 

Sliver !&rd.age Coant 

Wrap Reel 

Tam bai niDg Boards 

'friat !eater 

SiDgle !'hrMd 'feater 

J.B.o. Viacoaeter 

Ccmclitioniq Cabinet 

Catritllge 

2. Wearing llill• (in addition to above 

u .. ) 

Piece Clu• 

Jach '-cnitier 
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leaenUal Desirable 

x 

x 

x 

I 

.I 

I 

x 

x 

.I 

I 

I 

I 

I 

I 

I 

I 



Cloth Streqth 'hrier 

Criap !erier 

Banting !erier 

Jrigh'tn••• !ester 

Starch Vi•caaeter 

:t 

:t 

:t 

:t 

Additianal.ly,a good supply of glaanare and general laboratory eqai~t 

uou.ld. be provided. 

13. 



Sa.ppliera ot Gene1'&1. Laboratory Bqu:i.1919Dt 

Casella cl Co Ltd 

Regent lloua e 

~rittania Valk 

Lon.don 1'1 7ID 

Stutz et Cie 

47 Bue Variin 

p 59120 

Loo~Lille 

France 

Tekllatu llarubeni 

!ox 595 

4 - 2 Ob.temachi 

1 - ChOIDe 

Chiyoda - Ku 

'lok;ro 100 - 91 

VWR Scientific Inc 

P.O.Box 3200 

Sm Prmcisco 

u.s.A. 

Oallenbap Ltd 

Belton Rd w.v. 
Loughborough LE11 O'l'R 

U.K. 

:ra.r 1 Iolb <OOll 

Postfach 100 

Dreieich 

V. Germany 

Delllhorst Instrment Co 

117 Cedar Street 

Boon.town 

l'ew Jeraey 07005 

u.sJ. 
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Sa.ppliere at Spec;ialieed Teztile Teuting Equipment 

James Heal .t Co Ltd 

Richmond Works 

Halif.ax 

Yorkshire 

U.K. 

Shirley Developnents Ltd 

P.O. Box 6 

856 Wilmslow !load 

Jlanchester 

U.K. 

Tekmatu Xara.beni 

P.O. Bo% 595 

4 - 2 Ohtemmachi 

1 - Chome 

Ch~u 

'!ot;ro 100 - 91 

Bmia Schmidt & Co XG 

Schichatraaae 16 

~264 Valdkraiburg 

Pederal Bepitlblic ot Ge!'IUIZJ3' 

Good~r8l'd-Jeffries Ltd 

Ela Works 

Xere Lane 

Rochdale 

Lanes 

Ud. 

K P Jlundinger 

~7253 

!mmingen/vurtt 

Poatf'ach 1260 

Vest Germany 

Bran.ca Idealair S.£.S<) 

Via Jlilao 7 

I - 21020 Xercallo Dei Sasai 

Jlahlo :m 

D - 8424 

S&&l/Donau 

Pederal Republic ot Ge~ 

These liri• are not e'!:hauative, neit.her doe• mrIDO endorae SIJ:f 

11m1utacturer. 



Direct Coria ot the QC Department 

!he bulk of the coat of rnnnfog a quality control dep.rtment is 

related to staff aalariee. 85 - <JOI, of the tctal costs will be 
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accounted for in this way, and the remainder being spent on accoaaodation 

expenses, electricity, chemi.c&ls and the like. 

Although the QC labour loacUng will vary from mill to llill 

a figure of about 3 man-hours/ton is enough for hessian and sacking 

mills.. Saa.11 mills will tend to uceed this figure but they should 

not need more than 3.5 man-hours/ton for a good level of control. 

Productivity in the QC department is every bit as important as in any 

other department in the mill. 

Some idea. of reasonable laboratory worii-rates (including time 

for preparing specimens mid calculations) are: 

Yarn: -
CO'\Dlt and regain 

Cloth: 

strip test 

Grab teat 

Seam teat 

60 hanks/hour 

100 breaks/hour 

50 specimens/hOtZr 

20 breaks/hour 

30 breaks/hoar 

15 •pecimena/ho'al' 

Oil content (single Ulli t Soxhlet) o. 75 samples/hour 



Qaali ty in Batching 11nd Carding 

In jute spinning, the cost of fibre represents rather more than 

h&lf or the total yarn price. For this reason, if no other, careful 

choice of fibre and its suitability for the mark.et is vital. It iB 

in the caref'nl llOn.i toring of 'J.he price of the batch relative to its 

quality that much of the finsncial succeBS of the mill lies. 

Jute, the major bast t'ibre in cC111111erce, varies in quality depending 

upon such factors as: 

lfrpe of seed and its viability 

Soil characteristics 

Clim.tic condi Uons 

Uae of fertiliser 

•thod of sowing 

'!ime of harvest 

.lvailability of ratting water 

Incidence o-t fiooding 

1>9911 fibre which i• grown in the ._e d.iatrict will var;y from 

crop to crop. Experienced. grader• are required to uaeH 'Ule quality 

o-t the fibre uaed. in the Iii 11. Grading i • done oc the bui • o-t 'band.

ad-eye' aethod.a. Sc:ltmtific tests d.o mat which will make a good 
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estimate af the quality or y&'C'!l 'llhi.ch cm be spun trom a particular 

grade or ti bra but they are ti...-ccm.auming and ':Dlsui ted to routine 

QC mill vork. Ca.retul supenision in the anorting ahed is titeretore 

essential. 

'?he important fibre features llhich have a bearing on the quality 

of the ya.m which n can spin !rm a pa.rtielll.ar grade lll9'T be 8tlllll&rised: 

Fineness 

Strength 

Flexibility 

Stick, bark 

Kooi 

w.rwre 

CroppineBB 

ltumlers 

Pine fibres give yarns which are generally superior 

Yarn strength is determined to a great extent by 

this property {coupled vi.th f'ineneBB) 

Good fiui.ng properties help in spinning - this 

feature is again- related to !ineneBB 

~l pieces o'f plant tissue, often black in colour, 

on the fibre can 'form the nuclei of alubs. !hey 

detract from the appe&rance of the yarn 

It the fibre is heav:r-rooted, up to 3CJ1, of the reed 

srq have to be out of'f' and dcnmgraded at a lose of' 

fibre value 

Generally, lustrow1 fibre is tine and of' good strength 

Barsh, wir.J' f'i bre at the crop-end vhi ch does not 

c&rd nll 

Long ribbons of' bark resulting from poor retting. 

~e fibre will not have good spinning properties 

~11 hard aections of' fibre caused by insect 4.-ge 

in the growing crop. ..,.. cause slubs if' CCHBi n 



Heart ~ Pound in baled fibre which baa a:ceslli. n ao:i stun. 

Dazed fibre 

Jli.cro-biologi.ca.t growth nabms 'Ule fibre and, in 

ertrme caaes, reduces it to dust 

Dn.11, lifeless f'ibre; caused by excess moisture, 

verr often coupled wi. th llildew 

Batch Selectim 

With jute ya.ms, the range of qaalities and counts 'li.ich a.re 

produced is very large. Ve J/1113 have fine, clean, regular yarns for 

decoratiV9 fabrics with ccnmta aa lov aa 5 lb/ap on the ane hand md 

heavy, coarse, low-grade yams of 200 lb/sp tor the cable trade on the 

other. 

•o bard and fast nil.es can be followed \minraally tor batch 

selection since price and fibre quality vary month by aonth and year 

by 7ear. Ve can only look at some coamon fibre blends as amples of these 

which are used ~or specific markets. 

High quality yanis which are to be bleached or ~ed are made from 

clean, top qu&li ty wb.i te jute, free from defects such as stick, bark etc. 

In this type ot yarn, strength is not the •in requiraDent since the 

yarn will be judged mainly upon its appearance. 

!he rmge of batches ued tor carpet :ram• is wide. Por high quality 
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close~ 1IOVml carpets the nft yams~ be fine (ver;r of't4111 a-ply with 

singles ccn:mts aa law as 6 lb). Por this product, strength md uniformity 

are essential md en the upper grades of toeea are llOll't eui table. Por 

medi.t111 carpet yams, in the 10 to 20 lb range blencls of the upper and 

medium grmles of tossa will be used; in less demanding markets a proportion 

of vhi te jute ~ be blended aa a price-reducer. In heavy carpet yams 

for cheaper types of carpet, counts as high aa 36 lb 1:1ingle or 24/2 lb 

are made from medium grade vhite/tossa jute perhaps vi.th SOile meetha. 

Coming to yarns 11hich will be uari to make secondar,y backing for 

tufted carpets, blends of medium/low grades of vh:i te vi th some toss& 

~ be selected along vi.th the injectim of waste from higher batches. 

Hessian batches comprise lover grade •lfb.i te jute vi th a proportion 

of cuttings or 11eriha and other lover grade •terials. Some toss&~ 

be included to help aspinni.ng. 

Saclc:ing yams have minty cuttings, lov gr9de jute and mill wastes 

as their principle ingredients. Por heav,y cable yarns nc1'. as 96 lb 

up to 200 lb the batch will be mainly composed of cuttings with some 

lov grade metrtha. 

Considerable llkill and experience is required in selecting the type 

ot fibre which will give the necessary yarn properties at an acceptable 

price. ~cal examplu ot some oom11on ya.me are:-
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tfpe ot l!lp Count - Jliniaaa guali ty ratio 

Vall covering ;rani 7 lb 110 ~ 

Pine carpet 78.l'D 8 110 

•edi1111 weight carpet yarn 14 120 

Ieavy carpet yarn 36 100 
I 

JleBBian warp (good) 8 100 

:ieBBim warp (law) 8 80 

C&rpet backing warp 8 95 

Sacking warp 10 75 

Cable yarn 96 65 

'!'he batch 'llhich iB tin.ally selected takes i.p.to account the urlcet, 

the availability of fibre and the price which cm be realised tor the 

product. 'l'he batches which t'ollov a.re illustrative only. 

8 lb •saia vaz-p : Si- lb Jleaaian vett ~ 

White C White C 

White X White X 

32 lb sacking weft : 10 lb aaclcin.g warp : 

'!0811& x 2<JI, White X 40 

lope• etc 2<JI, Toasa X 30 

Cuttinp fJDI, Cuttinga 30 



8 lb C!C warp : 

Vhittt B 

White C 

32 lb Carpet wef't : 

White C 5o.' 

Tossa C 2']1, 

Vhi te I 2'JI, 

Xorah Weight 

14 lb Carpet nf't : 

'l'ossa ! 

!ossa C 

7 lb wall-covering warp : 

White ! Phi: 

Vhi te C 2fll, 
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In all jute procesai.ng, the quality ot the material trom one aachine 

depends to a large ertent upon the quality ot the material fed to it. 

We must therf'ore P8IY particular attention towards quality in the batching 

dep&rtaent because it ill here that we Sl!lt the general i-.ttem tor 

quality for the llill. If the perf'on11811ce of the batching department 

ill not in 'Ollformit;r with the standards laid dOllll b;r 111111ag•ent the 

rest ot the llill will rndfer. 

The tirst c011trol point ii the size of the 110rah1. .l good weight 

will be &r01md 1000 g. !his allows regular teed.i..ng at the •oftener, spreader 

and the break&-· card. Regular checlcB are neceBl&r,y and, to give a 

re&aOll&ble degree of accuracy we •hould weight at least 25 morahs uing 

a bal&ce 1drloh ca be read to 5 I• Vi th typical CV'• of aorah weight, 

thi• gins 1111 accuracy of around .t 'JI,, whioh i• mdequate tor •o•t JKU1K>H•· 
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Under aill condition• a C"1 ot 1~ tor individual weight• cm be 

COD8iclered saUatactor,r wtaen ui.ng the better grwlea ot long jute. 

Solle epecialiat ail111 do achieve yery low tigu.re11 ot CV but only at ertra 

expense. !he coat ot their refinement and the benefit which i11 

derived troll it llU8t be caret'tllly balanced. Vhen short, 1111even jute 

i11 being processed the CV can increase to around 2f1/, 1J1lder normal 

conditicns. 

1'igure(3}sh~.n a suitable torm which can be used to collect the 

control information. Ott-at1111dard perf'onmmce ~ result from poor 

superri.sion, carelesaness or inexperienced workers or irregular jute. 

xx ::-r:: L:.i..S L•i.. Qt:A:..:TI ex::. :1lCL DEF A?.:£:-::.: 

0 .l()?.A."' ·•'E:~~-:-s, ~ ._. J.I.:. T! jn.s.'!'E Sf..J: JTI:s!ER 
TES'!' TARGE-:'

1 

Meo.!'. - -
s.r.. 

I c.v. 
I I 
I I 

Ccc::.e::ts: 

0 
l 

Fig (3) 

Morah weight teat fonn 



Pibre Peed Control 

.ls we have said previows)J', the regularity of the out]Jllt .,f one 

1 JChi.ne is partly determined b.r the regularity of i ta inpa.t so good 

control over fibre feeding is m eesenti&l part ot procese control in 

the batching dep.rtaant. 'fh:i.s is particularly so with the spread.er. 

ill spreaders work with a -.chine-driven pointer, indicating the 

rate at which jute should be ted, md which must be followed by the 

weighbrid&e pointer uactly. Pigure (4) shows a typical teed 

arrangement with the drive taken ott the spreader itself with the 

gear train to the driven pointer to ahov the worker the speed at 

1drlch he should teed his machine. 

-2 stc-t 
worm 

'Change 
pin1cm 

J)T to 26T 

Fig (4) 

w.;.;~ 

btid
dool 
Tot of 

copoc•t)" 
2,00011 

Drive to spreader feed control 

mechci.n i am 
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'l'hi• type or teed &rrm1g9ant controls the rate ot teed nll 

it 'the worker ie conaciantiou. With good aorahll lllld a mootb-rmmi.ng 

slave pointer gear ver;r good work is poBBible. 

'!'here is •ometiaea di11CU.11sion about the reapecUve aerita or 

hand-ted breaker ca.rd.a verBUS 1.hf' jute spreader troa 'the viewpoint or 

quality. The tl"'llth is that, given stilled lllld conscientious workers 

bo'th By'B't_. give aatistac'tor,y results. 'l'he spreader ill cheaper 

in labour costs but dearer in capital cost and 1118.intezumce. '!'he 

spreader does however allow closer control over the application of 

mrul.aion. 

Jute :Batching Oil {JBO) 

It is not culltom&r,y' to test batching oil regular~ llDd indeed 

tfltl aills are equipped to do this. IevertheleBB, it is advisable 

to make random checlcs rran ti.lie to time by using external aerrices 

wch as those or the laboratories ot the Dire~torate ot Inspection 

tor Jute Good.a. 

'l'he most f'requent]J' epecitied properties ot batching oil are: 

Colour 

Plash point 

Indicates the degree or refinement 

ot the oil 

•uures the igni Uon t•perature 

ot the oil 
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Saponification 

ftl.ue 

Showa 'the quanti'\y of tats, mee etc., 

in the oil 

CarbQ:i residue and 

distillatica 

Viscosi 't.f md 

pour point 

Specific gravi 't.f 

Indicate the refinement lllld parity 

of the oil 

•asares the "thickness• of the oil 

Signifies the densi't.f of the oil 

Jn example of a batching oil specification is: 

s.a. at 20°C (~ D1298) 

Smell 

Colour (Amil D1500) 

Pl.uh point (.lSl'll D93) 

0.85 min. 

Pree troa kerosene 

Viscoei't.f, Jtedvood sec.at 40°c 50 llin. 

Pour poi:1t (.Am'll DCJT) 25°c ~. 

Carbca residue (A.S!ll D189) 0.3 mu. 

Distillation (A.S!ll D86) 5<JI, recover:r at 370°c mu. 

¥J1, recover:r at 410°c ax. 

!he tunction of JlJO in spinning is to reduce fibr.-tibre and 

tibr .... teel friction, consolidate slivers and produce regular yams. 

The •omit ot JBO added depend• on the kind ot yarn we nnt to BJ>in. 



The following are COlllDOD. figures for oil content. 

1 - zl, Yarns for certain food-stuffs, fabrics for bleaching or 

dyeing special "stainless" carpet yarns 

4 - rJI, Hessian yarns, carpet yarns 

6 - 71> Sacking yarns 

Spinning low oil content material is more difficult than spinning 

standard oil content yani.s because the slivers are loftier and fibre 

friction is greater. Strangely enou.gh, the strength of jute yarns is 
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at its maximum when the oil conte".'1t is about 1%. The results of resea.rcll 

OD this subject show this. These tests were carried out at the Scottish 

Textile Research Association's laboratories. 

Oil Content 

of yarn 

0 

0.5 

1.0 

2.5 

5.0 

9.0 

Quality Ratio~ 

93 

105 

110 

206 

104 

96 

Part of the fall-off in strength of course arises from the 'act 

that oil is replacing jute and so there are fewer load-bearing fibres in 

the yarn, but, even allowing for this, there is still a 111&Ximum at about 



28. 

~. De~pi te this, it iB a practical tact that low oil ya.ma do not spin 

ao we:.1 beccuMt ot other tactora rach u hairiness, lof'ty alivera, 

irre@ularitiea etc. 

Ve might think the viscosity of the JBO would :intluence the strength 

of the yarn and the spinning performance. The answer is that over the 

ccmDOll range ot 150 - 250 Redwood seconds at 20°c there is no real effect. 

We ma.st go to very high Ti.acosities (800 or 110re) before we see a fall 

off in strength and spinnability. 

The Kole ot Jloistul"9 

When we add aoisture to the jute our aillll are: 

1) To increase 'the ertenaibility lllld flu:ibility of the fibre so 

that it can be carded without ucessive fibre brealmge. 

2) To give good conditions tor •tving the jute. 

3) To allow for the inevitable moisture loBBes during processing. 

4) To spin a mm ,am of good strength md appeanmce. 

5) To keep dust and wute to a mnilram. 

Jute llatching llaulsions 

JBO -.id water an, u we all mow, added in the form of an oil

i.D-n.ter emulaion. The mulaitiers caimon]J' in ue can be grouped into 

two types: 
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Jn.ionic 

•cm.ionic 

: Soaps (little ued nandqa) 

: ~philic ca.pocuda, otten 

e~hera or ester•. 

Jnionic emulsifier can give problems vi.th el!' .sitication, especially 

it the water is ha.rd or has a high salinity. In these conditions 

li.ae-eoaps 9'Y build up which actually increase fibre tricticm. - the 

oppoaite to the ettect we vant. '!'he nonionic emilsitien are ff!'7 mu:h 

better ill all respects alid C'ven ill bard water or saline areas they 

can give good. stable emul.sicma it they are used properly. '!'hey a.re 

much to be reca11Dended in the light ot their better vetting power and 

general reliability. 

£& ve shall see later, one ot the desirable features during the 

batching proceH i• that the fibre should heat up during -turing. 

Keating is due to bacterial action and it is poHible to obtain 

emulsifiers which have an organic accelerator added to th• which 

stimulate the growth or the bacteria. These accelerators are very often 

baaed upon urea compounds. As an alternative the accerlerator 8'T be 

added to the emul.aiaa Hpar&nl.y ill powder or liquid for11. Propri.etor;r 

e1111laitiera containing accelerators are .&.oa Elsol Jlf ,.S.ljute, Vhitcol 

SJ etc. 

Detects in !'aulsiona 

The •oat gl&rin« defect in mi lmll•ian is tor it to b&-n the 1f'Z"Ollg 
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proporticm8 of oil ad .. ter. !hi• i• ao ob"riouly clue to ca.rel•••••• 
in preparation 'that no aore will be aaid abotl't it. .lpart tr-om tilia 

obriou fault, tvc. defect• ~ ariae. 

1) Cre••ing. Vb.en a emul•ion is prepared it is iapoHible to 

make all the dropa u:actl.J' the nae size, •ome will be 1111ch -ller 

than others mid there will be a few quite large dropa. In general, 

the mal.ler the dNpa ad the leH ecatter there iB in their diameters 

the better is the emulsion. Pigure 6 illustrates a 'good' mid a 'bad' 

distribution of droplet •ises. If there are a nuaber of compariUveq 

large drops of oil they will slowly rise to the top of the emulsion 

becauee of their lower specific gravity until a l~er of th .. fon19 at 

the nrtace of the emulsion. In mulaica teclmologr this ia bcnm aa 

'creaa:i.ng•. b would be upected those emulsions with big dropa 

crea aore quietly than those with -ll drops. Pigures 5 and 6 

show the appeanmce good ad bad mnil.aions would have t111der the 

a:icrosco"PB mid their distributions of droplet size. 
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Fig (5) 

Sma:l =rc~:et! of v:.l 
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Appearance of a good and bail emulsion under the 
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Size or oil droplets, m.:.crons 

Fig (6) 

Oil droplet size distribution in good and 

bad emulsions 
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While cre-;ng iB a d.et'ect it i• nO'\ a Hriou Cllle. bther, 

rapid cre•ing 8hould be tabm. u a sign ot' a poor emuleian •d. attempts 

llllould be -1.e to d.ecreue the droplet rise. !'he dlmger with a creamed 

emulrion. is that supplies of' e1111lsion tor the spreaders 9'Y' be draWll 

ot't' the top l~ere which have become loaded with the oil. Vhtm this 

happen• the oil contmt of' the jute will be high, but when. the emtlaion. 

level has dropped llZld. it is now being taken f'ra the oil~ef'icient 

lqers then the oil content will be lov. Thie trouble is OYercame 

b;r arranging a elow-rmming·padd.le to keep the con.tents of' all emtleion 

storage tan.ks in gentle motion u creaming will only occur in a standing 

emulsion. 

2) Breaking. lrealcing can be regarded as the opposite of 

eau.l.ei!icaticxi where the droplet• of' the inte:nial pil phase UDite to 

f'orm large drops which fioat to the surt'ace of the emulsion. It is 

a sign o! camplete innabilit,. in the emulsion and once begun camot 

be arrested. Io aount of l'9-8gi. tation will epli t these d.ropa once 

the;r have formed md a broken emulsion is u.seleaa. !'he process 9'Y' 

be quick or it~ take several~' but in jute batching emulsion• 

the presence of' drops of :tree oil m the surface should. lead one to 

llU8pect a poor muleion on the point of breaking. .I.pa.rt tram the f'act 

that if' thi• lciDd of emulsion is piit on to the jute the oil droplets 

will be large mnd will not spread evenly along the fibres, there will 

be part• of the emo.l•ion which are d.ef'icimit in oil acd so the oil 

content of' the jute will vary over a period of' tiae. 



A good emilsion mhOlll.d be •table md have the correct proportions 

of oil mid water. h a rule, the 1lhi ter an emulsion is the better. 

13· 

Io free oil dropo shOlll.d be •een on the top of a ... ple enn &tter 24 hours. 

h a general rule, with nonionic mulaitiere one shoo.la. use m emulsifier/ 

oil ratio of arcnmd 1/30 - 1/40, selecting the lonr ratio it better 

vetting power is needed e.g. with aestha. 

!ypieal 8%1111ples: 

1. Por long jute (~ applied, 'JI. oil) 

&lul.sifier· (Ionidet P 40, LiHapol IX etc) 

Oil 

Water 

2. Por ••tha (3'JI. applied, (J/, oil) 

l'lllulsitier (Ionidet P 40, etc) 

Oil 

Water 

o.'JI, 

20.0 

79.5 

3. Low oil batch for carpet baclcing (2'JI, applied, ~ oil) 

-.ulsifier (Ionidet P 40, etc) o. ~ 

~1 ~o 

Water 95.9 

When w calculate the oil/water aidi Uon to the jute we 8hov.lcl 

rmeeber that there i8 one, ad onq one application, which will gin 



'\he proper 8lidi tiona at oil ad. water. Pi.pre 7 man how the three 

2a 
26 

-~ l4 

e 22 

l2C .. ... 
~ re • 
l 16 

ICO 

Fig (·1) 

Relationships of oil and water added to emulsion 

application and recipe 

The 11iaplest aethod of checking that the ..U•ion i• being mde 

correctl.T is to •crack' a ... pie, i.e. deliberatel.T break the emulsion 

•o that U ••i-.rates into two pbues which can then be aeasurod. 

Wethod 1 - nitable for all t;rpH of oil-in-water mal•ion1. In 
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thi.11 test a definite voluae of mul•ion is cracked with acidified •odim1 

nlphi te ad the Hp&r&ted oil i8 aeuured. .t .. ple of emuhion is 



drum ott, preterab]J' traa the ·~ or the nir, some 110 Ill being 

a IUitable 1181lple sise tor routine parposes. !be ... ple bottle is 

MaJcen well and 100 Ill aeuured tro11 it into a aeuuring cylinder 

ad then transferred to ,,. beaker and h•ted to 90 - 95°c. 10 Ill of 

10 per cent BUl.phuric acid and 5 g of anhJ"drou8 sodium BUl.phite are 

added to the aeasuring cylinder and the hot emulsion poured back into 

it. 'rhe contents or the cylinder are stirred well with a gl-.u: rod 

ad the oil allowed to separate into an upper l•er and its voluae 

measured; it there are val ot oil in the top 19'Ver then the emulsion 

contains "t' per cent oil and (100 - v) per cent water. Uter the hot 

ema.lsion baa been pit back into the cylinder never llhake or invert the 

contents since the rapid nolution of gaa Ui7 torce scae of the hot 

acidic solution out of the yessel. 

•thod. 2 - suitable for emulsion• prepared vi th ionic or soa~type 

amlsifiers on]J'. Prca a vell shaken ... ple of about 110 •l, 100 Ill 

are measured off into a Masaring cylinder and 10 g of cam1on salt 

(or 10 ml of 10 per cent sulphuric acid) is mdded and the contents 

Bll•ken ad allowed to settle. .&gain the oil tonu mi upper ~er the 

volUM ot which is read off and the oil content calculated in the .... 

~ u •thod 1. It _,. help the mulsion to break if the qmple i• 

1'&1'9ed •light]J'. 

~pplicaticm ot i.u1sion 

Ve have two way'I of ldding emul•ion to the jute, by ·~· or by 
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nir dripping. Proa the quality &1Jpect, there ia little to choae 

betnen the two ayst_. provicled thq app~ the emilaion even~. 

Pressure aprlli18 ca becOM clogged with dirt which prevents the tall 

•aunt of emtlsion being applied; the nir is fl-ee trta this defect. 

'l'he great thing is to add the enlsi~ 1Dlifoml1°• 
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'!'here i• a custom in acae llills of dipping the root md of the jute 

into a tank of mulaion at the feed of the softener then, 1/3 of the 

~ up the softener adding a little - or even no - 911111laion. Thia 

is to enable the llill to use unct, i.e. cheaper, jute. Br dipping, the 

root end receives a large •omit of emulsion ad there is no doubt that 

in the ll&turing bins '\he root i1 softened moat eff'ectivet;r. 'l'he 

disadvantage is that the lliddle 1111d crop end get v.r.r little transfer 

of emilaion in the bins. .ls a consequence. some of the jute froa the 

middle ad crop end ia fed into the breaker card in a dr;r, brittle 

state giving rise to lover quality. 

Basically the application level• a.re fi.Dd b,r the type of yarn that 

we a.re proceBBing md b,r the 110iature loHee throughout the proceaa. 

If there i8 too nch aoi11;tlre in the llivera then lapping will be 

a probl• while, at the other ertreae, too little aoisture will cause 

irregular ;ram ad exceeeiv. vute. If the oil component is too high 

then nmtually the pin• of card• 1nd drmrings will become dirty, blac:C 

epecu --.., also appear on the heated bowl of the calender. These ca 

trmiefer to the cloth mid aaz- it• appe&r1111ce. 

!he uual lnell of application a.re: 



lmul•ion Applied 

Good qaali V lcag jute 

Lover grade lCJDg jute 

Good qaali v aeetha 

Lover gr-3.e aelltha 

•opes, cutti.ngll, habijabi 

Orice w have established that the correct ratio ot oil : water 

is present in the emulsion we 11U.Bt en8Ul'e that the correct quantity 

is applied to the tibre. Thia ia dcme eitl\er b;y direct HasuremeDt 

at the BP?'8ir or veir ot the spread.er or softener ueing a aiaple 

apparatus such as is ahem in figure 8. 

l 
' ··, ,,,. 
. ~ . 

,' 1l I.\ 

Fwuiel to ..lect e.~W.sion 

Collect.illg veaael 

Fig ( 8) 

Simple emulsion-collecting funnel and tank 
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.l ginn wlme ot emul.•icm iB collected in the container •cl 

tile time to till the ccmtainer to a certain lenl i• recorded. Pre9 

there it iB a matter ot siaple 1..ri tlmetic '\o find '\he rate of flow of 

the emulsicm e.g. 

loluae in container 

Tille to fill container 

Rate of flow 

s.G. of emulrion 0 .. 97 

5.00 litres 

4. 30 Jlinutes 

5.00 :z: 60 litre/hr. 

4.30 

• 69.8 litre/hr. 
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lmulrion flow • 69.8 :z: 0.97 • 67.7 k&fhr. 

.In ~ple of the calculation of control limits for the flow tests 

will now be given. 

30 flow test• are 118de over 10 days, taking one test per shift. 

Plow rate, lb of emulsion/minute 

5.45 

4.85 

5.35 

5.55 

4.80 

S.D. • 0.23 

5.15 

5.35 

4.95 

5.15 

5.40 

5.30 

4.83 

5.30 

4.99 

4.87 

5.47 

5.29 

5.56 

5.35 

5.40 



Ve ca. it we viJlh, cmlrtract a cmtrol charl tor the•• renl. t• 

but it i11 easier ad U1111&l~ nfticient to uae liait• baaed an 2 x S.D. 

on which w will take action withoa:t recourse to charts. In the 

e.zample these would be 

+ 5.22 - 2 x 0.23 

i.e. 4.76 1111d 5.68 lb/a:inute 

.ls long as we maintain our target tlov ot 5.22 lb/a:inute over a 

week's tests and keep d&:ily tens within 4. 76 and 5. 68 lb/llinute we 

01111 be sure that all is well and no remedial action is needed. 

The alterna'tive aethod for check application rates - 1111d one which 

is more usually •plo;yed at softeners - is the simple 'add-on' test in 

which a convenient quanUty of fibre is passed. through the aachille, 

being nighed 'before' ad 'after' to giTe the quantity of mulaion 

which bas actually gone on to the jute. Por a:ample:-

Weight of dry jute fed 252 kg 

Weight ot batched jute 317 kg 

F.mulsi on applied. 317 - 252 
---- x 100 - 26 "' 

252 

Vllichever method iB lldopted., ad one 9'Y opt to uae both, it iB 

eBBential that the •aunt of oil ad water going on to the jute by ftiY 

of tbe emulsion i• controlled at the required level. In carpet yarn 
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mid Cl9C aill• the tlow-rate shou.ld be checlced eve17 ahirt bo:t in aill• 

producing heHim or sacking a daily test is eutf'icient, prorided each 

shirt is covered on a rotating basis. 

In tropical countries it will usual}.y suffice to have two level• 

of emulsion application - one for the vet season and one for the dry 

season. It is someti .. s thoi:aghtthat some allowance cm be ll&de tor 

short-term variations in humidity. J. ll<llllent•s reflection will show that 

this is iapossible because ot the maturing ti.lie and the ti•~lag between 

the application of the emulsion and the subsequent processing ot the 

jute. Jn alternative to two emulsion levels is the uae of haaectants 

such u ugneai m chloride to retain the aoi sture in the jute during 

dry spells. Pigure 9 sb.ovs how the htlllidi ty varies throughout the year 

in Bangladesh and is based upon data tram the •teorological ot'f"ice 

of Bangladesh. 

- RH 
100 

90 

80 

70 

60 

50 

40 

J P M A M J J A 3 0 II D 

~oa~h• of tne year 

Rane;• of 

RH at 16 00 hra 

Range of 

RH at 0600 hra 

r.oathly relative hua1d1t7 10 Bangladeab 

F'ig (9) 

Typical da~ ly variations in humidity in 

Bangladesh 
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u w would expect, the regain ot the yam i8 related to the 

quality ot ..Usion which i8 .tdecl at the start ot the proce88. The 

regain, ot C0111'8e, ia &f'tected greaU;r by the ln1ll:i4i t;r in the mill 

u n llhall discus :in a later Chapter, but the data below llhowa how 

application ra'tes and regain are :interconnec'ted when the humidity is 

Jaeld constant. 'l'heae results were obtained :in tests made in a climatically

contro: l.ed a:ill :in the u~. 

1' e.pplication ot 70 : 30 

water - oil emulsion 

15 

20 

25 

30 

/. reg&i..n ot yarn 

at spinning 

15 

18 

19 

23 

!mulaion Stabili\y 

Telrti.Dg the emulsion tor stability i.e. •easuring the length ot 

time takm tor mi emulsion 8811ple to separate out :into two lqera -

an upper oil-rich one and a lower oil~eticie:nt one is standard practice. 

Prom this we can judge the etticieney ot the preparation ot the mulaion. 

~l•ion• with large droplets ot oil are undesirable and these will 

separate out (or "ere•") aore quickly than a good emulsion which has 

'Uey oil droplets. 'Po do the teat n ll8&8Ul'9 out a:actl;r 100 al ot 

emulsion then set it uide tor 24 bOQrs. J.t the end o~ that period the 
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measure the de,.th of upper l"'1'er and record the volume of oi 1 which 

has creamed. Ideally, a good emulsion should be stable for 24 hours and 

should e%hibit a very 81Dall cream layer at the top - a matter of 5 or 6 ml. 

Good emulsions, too, are mi Ucy-vhi te. One should never see oil drops 

on the top of the sample. If oil drops~ present then either the 

recipe is wrong or the emulsion-plant is not working in the proper manner. 

Very often one finds that the cause of free oil on the top of the sample 

has been too little emulsifier in the recipe. It is false econ~ 

to try to economise in the use of the emulsifying agent. 

In carpet yarn and CBC mills the stability should be checked on 

~ach shift but in hessian and sacking mills daily tests suffice. 

Ma.turin~ of Jute 

After the emulsion has been added to the fibre it is essential 

that the jute is laid aside.for a period of time to con~ition and 

mature. During this process considerable heat will be generated and 

the temperature can reach 65°c within a matter of days. 

Two main factors affect the heating of jute in the maturing stages; 

firstly, the method of stacking and secondly the amount of emulsion 

which is applied and its temperature. Because the heating of maturing 

jute is a result of lacterial action the temperature and the amount of 

water present has a direct bearing on the phenomen?n. Each type of 



bacteria mid ttmgi bu a optimlll t•perature at llhi.ch it imltiplie• 

aoet rapid~ ad eui~. 

Daring maturing the bacteria eof'ten ad •plit the reeds ot jute 

and help to loosen dirt.ad speck 11nd to convert rooty •terial into 

spinnable fibre. It is alaoet as though retting was beiJrg ccmtinued 

inside the ai 11. 

As the temperature in the jute increases BUCceedi..ng 'waves' ot 

micro-organisms puah the tmper&ture higher and higher md tmder good 

condi ticms temperatures of 60 to 70°c can be achieved. If heated 

emilsiaa is used the growth ot these bacteria is began earlier and 
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the stack reaches a good u.turing temperature aore qui~. Por instance 

when the t~perature of the mml.sjcm was 20°c it took, in cme test, 

10 d8'f'IS for the jute to reach 50°c but vhm the ..W.sion was added 

at 35°c the jute reached 50°c in only 3 clays. 

Similarly, w finG. that the growth of llicro-organims accelerates 

rapidly when the aoiriure regain is over about 3<J1, and we mu.st ensure 

that enough aoisture irs applied to create "Chese conditions . 

.l cert&in •aunt of ventilation is desirable to huten ma:turing 

and it is cust011&r1 to raise the stack on •oae torm of •tillage to let 

&i.r in, while covers of heavy jute cloth or ta.rpaalin are used to 

retain the heat in the pi.le. Pile densitie• u'f 8 lb/tt3 for long jute 

and 12 lb/tt3 far cuttings and lhort fibre will be !ound to give 

•atiefactor;r aaturi.ng. 



Besides these benefits, maturing helps the JBO to lubricate the 

fibres. When the emulsion is sprayed on the f'ibre the oil forms a "skin" 

on the fibre surface. After a time some of the oil penetrates the fibre 

and lubricates the fibre and softens it internally. This happens in 

about 18 hours if we have fine fibre but takes as long as 6 d~s vith 

coarse hard fibre. During oiling, moisture becomes more evenly 

distributed throug~out the jute making carding easier. 

A factor of supreme importance in process control in the batching 

department is that sufficient time is allowed to elapse before the 

fibre is put into work. A guide to the length of time which different 

qualities of jute require is: 

~g jute (good gracle) .. 2 days 

Long jute (medim grade) 2 - 3 

Long jute (low grade) 3 - 4 

Cuttings .. 4 - 8 

Mestha (good grade) •• 5 - 6 

Mestha (medium/low grade) .. 6 - 9 

When the pile is being taken down for Ceeding to the breaker cards 

there is some advantage to be gained from doing this as quickly as 

possible since there are indications that hot, or at least wa.nn, jute 

fibre can stand the forces of carding at the shell/feed roller area 

of the breaker card better. This, in turn, gives a longer fibre length 

in the s!iver - a beneficial state of affairs. 
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11bile it ~ •e• to be a •iaple Mtter to keep & n:tticient 

quantit;r of jute in the ma"turing stage the truth ill that •c.etimes 

jute is fed into the process before it i• ~. 

It a llill apins t'raa two batches llDd baa the following production: 

Batch J. White c 5f11, 

White D 5f11, 

Batch B Vhi:te C 5f11, 

Tosaa D 2rffe 

Cuttings 2'JI, 

The d&il3 jute requ:i~t is u tollOll'B: 

White C 6000 + 9000 -

White D 

1'oaaa D 

12.000 lb/dRJ 

1a.ooo lb/dJJ;r 

15000 lb 

6000 lb 

4500 lb 

4500 lb 

30.000 lb 

If the spreader rolls weigh 300 lb ~hm the atoclcs •tu.ring 11m1t 

not be leas ~ -

White C : 15000 
-x2~ • 

300 
100 roll• 



lOllte D : 

i'oaaa D : 

Cuttings : 

6000 
-:z:2~ -

300 

4500 
-x2dq8 • 

300 

4500 x 6 daws • 

40 roll• 

30 rolls 

27 ,000 lb in bins 

At no tiae should a QC check show leBB thmi these stocb and, 

tor s&fet;r, soae 1~ ertra should be allowed tor break-dawns, power 
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tailurea and so on. It the stocks of 11&turing jute are allowed to fall 

belov the ainimua levels the quality ot the ;ram will deteriorate. 

It it aeana working overt!• or on dqa when the llill i• nonl&l.l,y 

closed, so be it. '!he riocb mist be got up u quickly as poBBible 

tll reconr lost groand. 

In jute 7ans manufacture, a good length of fibre is alvawe 

beneficial. Short fibre, b;y itself, would not be a diaadV11Dtage it 

the distribution of fibre length vu fairl,y eV1111. lfhe difficulty with 

jute is the great disparity of fibre lengths ve find. ~ fibres are 

leaa than 25 • long while a few are as long u 500 •· !'hie is an 

intrinsic faature of the tibre and no carding By'Bt• u:i11tB at present 

which ca iaprove on this type ot fibre length distribution with an;r 

degree of 1J11Cce••· 

About half of all the pb;,yeical work done in the converting of reeds 



of jute into worbble tibre tabs place at th• breaker card mid, of thb 

proportion, WJI, occurs at the feed. Although~ teats have been mde 

ca ca.rcli.Dg mid carding theories abound, in practice there ia little 

to be gained b.r departing troa the machine maker's recc~en.ded drafts, 

speeds ad settings. Bz:perience hae llhOllll that these giTe aatiefactory 

quality over a wide rmige of types of fibre. 

h generalities, we cmi ~se the important factors for the 

breaker card : 

Pin density Jlesearch baa shown that extremes of pin density 

on either aide of the nom have little or no 
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ef!ect upon the quality of ali ver 11hich ia produced. 

CJ'linder speed 

Breaker drat't 

Shell/feed 

h speed i• increased fibres get shorter and 

finer but the effect ia 811&11. 

K:igh drafts give shorter fibre mid lower quality 

ratios. 

Close aettinga give llhort ti bre and law yarn 

cylinder setting• quality ratioa. 

•igh loadings caue irregular yam. 

!he finiaher ca.rd. ccatinuea the work of •Plitting the fibre ne"twork 

begun by the breaker card.. In Mdition, it ia a .aluable doubling 
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mcJti.ne for red:acing •liver irrega.l.&ritiee. It the jute i• dirty the 

ti.Jlieher card will remove nch of the bark and speck trc. the fibre and 

clun 11.p the a.trat •liver. 

Once aore there ia little to e~end altering the maker'• recomendationa 

but the following points 1111\r be noted. 

Settings 

Worker speed 

Loading 

Close settings -.1 i.aJ>l"9'V9 quali t;y but cal,y at 

the cost of llOre chokes in the card. 

•o effect between 30 cd 90 n./ain. 

Like the breaker, high loadings mean poor qualit7. 

Carding Control 

Check:ing tor coant at the finisher card •haul~ be the key control 

point. lere ach Of the earlier proceH irregularities have gone cd 

we do not have the .U.ed etatiatical cO.plication11 11hich theu induce • 

.&. Bliver length aeuuring ?'Oller, a balance reading to 1 g and a aoiriure 

aeter are required. :rive ,arda from each of five roll• are aeasureC. 

oft cd nighed and, at the SMe tiu, the aoiatun regain is foand. 

£n average weigt.t is calculated the riamd.ardieed to a pre-selected. 

regain to eliminate the effect• CBl the coant of change• in the aaterial'a 

aoiature regain. !he choice of the ricdard regain i• not illportct 

u long u all the t .. t• a.re converted to thi• ngain. 
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It ia poaaibl• to check the fini8her card di"t"9r coaat by 

•king ae&surellellt over the whole roll. The length ot Bli"t"9r ia 

found tram the mowledge of the final deli"t"91"7 speed mid "the tiae it 

takes to tor. each roll. '!'he roll ia weighed ad b.r uai.ng the calculated 

length, "the lb/100 yd can be calculated by proportian. Again the count 

would be atand.&rdisad to a certain regain. !he mag about this aethod 

of teat is that it is neceasar;r to have a very accurate indication of 

the delivery speed of the roll-toner and also it ia difficult to 

s"tart and atop a watch uact}J- at the start and finish of a roll. 

Errors of 'JI, caz. eui~ be introduced in this teat ad the •ethod is 

not so aiaple as it ·irould ae•. 

Over a large nmber ot 5 yd lengths a CV of 1o.' ia satiat'actor;r 

but ea.ch aill must evaluate i ta Ollll pertol'll8Zlce and compile lim ta 

for cantrol. 

An uample of this is gi nm below : 

'l'he llill Mlcea 500 •easurementa of the weight in lb/100 yd over 

5 yd lmgtha bT acc111Ulating naul ts troa all the finisher cards on 

each quality over a period of 30 clq'B. In this .. we acknowledge 

differences between uchines mil between 4""9 ewer a reasonable period 

ot tiae. 'l'he CV of the 500 tents ia calculated ad control liaits 

determined in the uaual mzmer uaing 2 SD'• and 3 SD'• u the limta. 



CJnmd anrage ot 500 teats 

S.D. 

CV 

• 

• 

• 

14.2 lb/100 yd 

1.16 lb/100 yd 

a.ze 

J. control chart ~ dra1lll up with the liaita aet :-

Upper actioa 

Upper 118l'Ding 

Lower 118l'Ding 

Lower acticm 

17. 7 lb/100 "" 

16.5 

11.9 

10.7 

(Iote '1'hree eignitica:it figures is quite enough, do .!2l, calculate, 

for insta:ice, the 11e1111 to 14.198 lb/100 yd}. 

An aaaple ot a suitable fol"ll tor routine teRts ie aeen in 

Pi.gun 10. 



SU.:"": 

':~s~ =-~:g~, l'::/1::::: 

:~~ ~.f. 

Spe<:. 'io S:D !.?. : 

lieaii lb/ f ;:,,)o_:d 

iiar~ l":;/1;'.i.r.fd 

>l! 

Fig (10) 

\ l(ois~ ~~air: c~ rol: 

Av.: Av. : 

Example of test form for finisher card sliver tests 

.l cc:mtrol chart here ia uetul i! the QC dep&rtaent has the abilit;r 

to BUBtain it (of which aore rill be said later) but oftm, in practical 

aill conditions, a chart ia ?1.0t needed and a single liait of 2f SD 

used tor aiaplicit;r the picture thm i• :-

lfarget aem 

Lover liait 

Upper lilli t 

14.2 lb/100 yd 

17.1 

11.3 

•at--....ral~, if we work vi thout a chari we would upect there to be 

the enremea llZld we would ant to aee aost (~J ot the resul:t1 within 

12.8 - 15.7 ( ! 1.25 SD•a). 
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Great emphasis should be paid as far as possible given the constraints 

of the fibre grade, to reducing the finisher card sliver CV. A lov CV 

is of great help in controlling the count of yarn over long lspgths and 

controlling cut - to - out variations in cloth weight. 

As well as controlling the average ~ount of the sliver from each 

machine it is very important that each card should be operating under 

the identical conditions and producin~ material of the correct weight 

per i.mit length. It is not unknown for pinions to be cha.,,p-ed during 

overhauls and the fact not reported to management with the result that 

perhaps one card in the line is non-standard.. Inevitably this 

introduces extra variability in the total product line which cannot 

be corrected and will progress forward to the yam and the cloth. 

It should be regular practice for the QC staff to patrol the 

carding department obsel"Ving the ap!)earance of the carded fleece. 

A cloudy, patchy fleece indicates dirty or damaged rollers in the 

machine. Excessive numbers of chokes can give an indication that all is 

not well with the settings and a check requires to be carried out 

i111nediately. The importance of the QC and production staffs keeping 

alert surveillance on the cards cannot be ovet-emphasised. 
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Proceea Control in Drawing 
___,, ________________ __ 

The basis of good yam quality is regularity of count 11nd riraigth. 

'l'he foondation of this is :Laid down in the early atages of 1111Z1uf'acture. 

Ve -.,y SWllll&rise broadly the effects of each process stage on the 

final regularity of the yarn : 

Jlachjne 

Spreei1er/ 

breaker teed 

Ca.rd.a 

Cause of irregul&ri ty 

Haan error 

Variable fibre teed 

Variable emtlaion tlov 

Variable feed 

Onlping 

Kissing doubling& 

Jti.BSing pins, blunt pins 

Dirt 

Variable teed ~liver 

ll:iHing doublinga 

lti .saing pins 

~ •plicing 

Ettecta in ya.rn 

Long drifts in count 

Jlalata moat ot the 
.. 

bobbin - to - bubbin 

variation 

Some bobbin - to - bobbin 

variation in coa.nt 

•eye 11nd yarn uneveness 

1st IP reapaaaible for 

variations in count 

of IMljacent 100 yd legth.I, 

2nd '1' tor adjacen~ 5yd. 

len~hs 
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Diri 3rd DP •et• pattern 

Spimling trmaes Variable teed sliver Pinal "thick 11nd thin" 

!ad splicing variation 11nd alubs 

Din 

Poor dra.:ft control 

:Bad rollers 

'rhe drawing stages ot the process as we see plq 1111 important 
• 

pa.rt in setting the degree of variation. over lengths ot ;yarn 100 • or 

leBB. In this regard, the n.111ber of doublinga is a nr;r iaportant 

factor; the more doubliDgs we have in the draviDg ri&ges the lower will 

our CV of hanlc weight bec011e. .I.a a general rule, the variation in 

weight varies with the square root of the number ot doubling&; for 

eDmple a certain illpnt Yariability, v, would be reduced in the outpnt 

by ;} where n iB the nuaber ot doa.blinga. Unfortuna1eq, in practice, 

dr&tting brings i.n other in-egul&rities mtil we get the final situation. 

Vi :z: d. 

where V 0 • vari&bili ty in the output 

Vi • vari&bili ty in the input 

d - d.r&:rt 

n. • n'tlllber of doublings 
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.b quality •pecialina, w can do little about the tandmental 

design at the P?'OCHS in regard to doublinga but there are SOiie practical 

points llhi.ch we can influence in our ech•e ot control. 

The first of these is the proper use of doubling plates. .lt 

first sight these ll8iT seem to be si•ple devices to change the direction 

of the slivers so that they can be brought to a comnan deli very. !hi.a 

certai.nl;r is the one main tanction but they have llOre subtle action as 

well. 

i'o mderatand this we 11UBt look back to the fallez-bars. When 

a taller-bar reaches the end of the top slides and drops down to begin 

its return journey an the bottom slide, a group of short fibres is 

uncontrolled and is ~ted as a thick place in th· slivel'.'• So, in 

all slivers we have a succession of thick places - faller-bar alubs -

at regular intervals. In fact they are a distance apart which is 

found from 

Faller-bar pitch x draft on the machine 

.la the slivers •erge from the drawing rollers all the thick 

places are, as it were, •in-step•. Jn mzialog:r ~ be seen in tlae a.rw;r. 

When a platoon of aoldiera ia 11&rehing in rtep their feet •eet the 

ground in a aeries of crashes. Oo.r faller-bar Blubs come out from 

the druring rollera like this. When the platoon comes to a frail 

bridge the aoldiera &re told to break step because the rytbitical beat 

of their feet 11q damage the bridge if th91 st~ in atep. When they 



aove across, oa:t of •tep, the brid«e nrriTe• because the lo.d. on it 

i a llalde 80re l11lif o:ra. °'1r t'aller sluba are L.. !e •out of .--ep" by the 

doubling plate ad •o gin a aore l11lit'o?W del::nred. •linr. 

The aachinery uker baa designed the plate, in teraa of' size and 

thickness, •peci&lly to &chien· a 80re l11lifom delivered sliver and 

it is ver.r bad practice not to UH the doubling plate in the correct 

manner. ~e often sees slivers bypassing the 45°elotsi the e11er!'i.J'.g 

flliver will, without doubt, be 80re irregular if this is done. !lere 

is one control which llUSt be iaposed if quality ie not to sutfer. 

It goes al.lloet without ~ that aissing or dMaged pins 11WJt 

never be tolerated if good control over drat'ting is to be achieved.. 

!he aoat heinous crime of' all is to ran with a faller b&r ai BBing. 

ProceBB oontrol in the drawing really is t'&irq siaple ad c011priees 

ca.retul observation and superYiaion. Speeit'ic points to look out for 

are :-

1. Back guides should be correctq placed to lead the •liver 

centralq Q1 to the gill-pins. Their width ahould be correct 

and on no account should t'ibrea be seen outside the gill-pin bed. 

2. ~11 pine and bars should be in place. 

3. Where picking ban are titted, these •hoa.ld be at the . rrect 

height. 



4. Loading on the pins should not be excessive. Sliver riding 

over the pins is to be deplored - it is a sign of heavy sliver, 

poor pins or wrong leads of the bars over the retaining rollers. 

Push-bar machines are more difficult to control in this respect 

as are low oil-content slivers. 

5. No rags which can snag fibres should be seen on the front 

conductors. 

6. Rubbez-covered pressing rollers must not be damaged or have 

flats on them. 

7. Drawing pressing roller springs should be correctly tension ed. 

8. Crimp shouli ~e clean and related to sliver col.Ult. 

9. Cans should be free from rough edges and should move properly 

on the coiler plate. 

10. Can-tramper heads should be free from rough or sharp edges and 

their traverse should not trap sliver against the side of the 

can. 

11. St~p-411otions should al~s be operable. Too often one sees 

stop-motions held up by plugs of fibre; this is a sign of bad 

maintenance. This is another e%31Dple of l'iow good maintenance 



12. Cleml.ineH ia iaperatin it dut-elubs are to be kept out 

ot the •linr. ill ban llhould be piclced ad cle11ned Oil a 

regular schedule. 

Slinr hnlts 

Vith the bAB't illtentions in the world it is iapoBBible to avoid 

all taults ill slivers. Same ot these are :-

1. ••P8• Sllall (leH thani inch in di-ter) entangl•ent11 ot 

tibre HCl in card •liver. They are caused by wrn ar hooked 

pi.Da. !hey do not tall tram the •li Yer llDd cm be the canae 

ot the yarn 11lub11. 

2. Dust slubs. &ccumulationa ot dirty short tibre usually seen 

in the later clrawing 1tages. .la the name iaplies they result 

trom dirty uchines. 

3. Slub11. Piece1 of' •liver 3 or 4 ti••• u thick u the normal 

sliver. ~ be caused by llow choke• which should have been 

removed trom the can but vere not. 'l'he;y ~ be 1everal yard• 

long. 

4. Lav coant. betiae1 long •ecti on1 ot •liver are found to 

be mdel'-Count. lfhh _,. a.rise t'rm one lliver "stealing" 
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fibre troa it• neighbour wha ateri.q the machine. It rill 

al~ be accampmiied by the .... lmgth ot heavy •liver in 

•Cllle other •linr. 

It ml"1 abo result frCll a lap at the delinry 11nd failure 

to remove the faulty piece from the roll or tram the cm. 

If a doubling baa been lost at the feed lov count •li nr IRIBt 

reBUl.t. 

5. Di.rt. Usuall,y oil from careleH lubricatian causes this. 

6. Splitting. A phenomenon seen at roll feeds where drawing 

•liver which baa been doubled at a delivery •plit• at the 

teed of the next -.chine. !hie will cause interm. ttent thick 

places in the deli·Hred •liver. 

Sliver weight ccmtrol 

i'he by ccmtrol poillt for sliver weight control in the druring 

•ta.gee i• the finisher drawing frame. Jlan.y' llill• epead a lot of ti.lie 

testing each •liver weight at each drawing •tage but, nall,y, there iB 

little merit in thi•. Draft pinions are eeldcn, if ever, changed at 

a,y of the drawing stages md so teeting each stage is l&rgel,y of 

academic interest. It is n.ch 110re truittul to spend this tHting time 

in checlc:ing that each of the finisher drawingB are working 'QDder 

identical condition• 11nd are p!"Oducing sliver all of the Mlle C01l!lt. 
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!he NC<mamcled procedure i8 to MUUre out tin 25 yd lengtha troa 

each finisher drawin« in th• line, weigh th•, check the •liwr aoiriure 

regain 1111d then calculate the •liver coant at the pre-eelected regain. 

Slinr c~t checlci:ng at the tiniuer drawing can be regarded in the 

light ot assuring that none of the earlier processing stages have 

gone out ot control and also ot giving 'early vami:ng' that some drat't 

changes ~ became necessary in the spinning depa.rtaent in the next 

tew hours. 

The control my be applied by means of the conventional control 

charts for •nn md range. 

.1.utolevelling 

Ve should &lso •ention proceBB control for autolevelling drmri.D&ll 

of the Mackie Dra.tt-o-matic type which are used to produce higher quali t;y 

yams. These are sophisticated machines md they need good -.i.nten1111ce. 

If they cannot be given thi8 their value is doubttlil.. 

1fe can Rm&riae their effect on y&rn quality in this 1faiY' :-

1. Sbort-ter11 irregul&ri ties of yarn an not iaproved by 

autolenlling 

2. Loq-tera count variation is i•proved 
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3. An autolenller i• equivalent to about 25 doablinge at find. dratt 



Qaality omtrol checlca 11hich can be md.e en-line tor the autolenller 

are :iaportct. h well u Tisa.al ex-jnation ot the position ot the 

cone belt at the rear ot the -.chine, one 9'l" make "tull ca• teri• 

to check the long-tera stability ot the machine 1111d also •eort-length• 

tests ot 10 yd or ao to check how well the 11119&8Uring rollers mid the 

aecbllllisa are reacting to inpit variations. A Mackie :Dra.f't-o-altic, 

in good order, cm correct long-term variations up to ! 2dfo in the teed 

slivers and c1111 reduce the CV of yam count by about 5f11, • Pixed~ratt 

second dra1fing sliver has a CV of 1 yd lengths ot around (I/, under 

average mill conditions. With a vell-.aintained Drat't-o -tic druri.ng 

this c1111 be reduced to 2 - JI,. Carrying this torn.rd to yarn count 

variatims, the CV can fall tram (!/, to JI. vb.en an autoleveller drawing 

is uaed. Same :iaprovement in apilming effici·ency lllPJ' be expected but 

the effect is ..all becav.ae (a) the autoleveller does not iaprove the 

short-tens yam regu1ari ty and (b) the -jor influence en spinning 

brealcll is the ccndition ot the true itaelt. 

61. 

!he draving By11t• used to produce sliver of various grades take• 

account of the type of fibre mid it• quality requir•mts. The following 

are examples drawn frcia practice mid which will give satiafactor.r quality:-



1st clravipg 

Drat't 

Doublinga 

Del.apeecl,ft/min 

lb/100 yd del 

Pal.ler drops/sin 

CBC f!'!d-• (JLD) •eHimt. ad eac!cing 

warp (PB a: SD) 

3.7 3.7 

2 2 

12) 120 

9 9 

860 900 

Ipten1ed,iate drawing 

Dratt 6.4 6.0 

Doublinga 8 {DOI) 4 

Del.speed ft/min 192 90 

lb/100 yd del. 11.2 3.9 

Paller drope/mn 760 380 

Pipiaher drawing 

Dratt 9.3 9.0 

Doub lings 1 2 

Del.speed ft/min 115 130 

lb/100 yd del 1.2 0.9 

Paller drops/min 480 450 
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4.0 

2 

112 

7 

675 

-

8.4 

120 

340 

1.7 

620 



w cm AIY that the aim in clrmri.ng i• to present 

as evm a sliver as poBBible to the apimli.ng tnaee. The aliver 

llUllt be on count 8Dd ban a regain at the target level. 5Jci9l"D 

thought in tenilea i• to control, as clo••l.3' as po11&ible, slivers 

earl;r in the process to achieve long-te:r11 count stability. In jlde 

manufacture this means caref'ul measurement at the finisher card sliver 

primarily and, as a aecondar,r control, at the !inishiDg clrmri.ng f'reme. 

~. main work or control in the clrmri.ngs is 'ri.gilance to prevent 

Ilise-nae of the machines mid bad worlc:i.ng habi ta. 
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ProceH control in spinning 

Users of ju-te yam place aoat emphasis on regularity, aean coant 

ad aea strength when judging the quality of a yam. But before ve 

can assess a yam, even in those simple teraa, we should tr:r to 

understand somet~ of the factors involved in. yam quality, to 

Jr:nov which are important and which can be controlled success:tu.lly. 

Short-term Irregularity 

1'1ch ot the short-term irregularity in weight &rises fr-cm machiner,r 

ettect• late in 'the proceBB mid un.lel!ll!I dratt control ia good, especially 

at the finisher drawing mid •pilming trae, the 7&nl will have greater 

irregularity 'than the fibre grade wou.ld lead us to apect. 

'l'he importance of good llhort-tel'll regularity shova up particularly 

in relaticn to 1'&1'D strength. Under practical condi tiona the pertomance 

of a yarn is decided, not by it.J average strength so much aa by '\he 

strength of its thinnest places. One IUli.Y have two yarns with the a .. e 

Man streagth bnt if one is more irregular thmi the other then i't will 

break aore often in winding mid weaving_ •. An example showinp. this effect 

follows. 
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Ya.rn 1 Ya.rn 2 

·- rirength 4.0 kg 4.0 kg 

CV ot strength 16 1~ 

SD at strength 0.56 kg 0.72 kg 

Calculated lliliimm rinmgth (i - 3SD) 2.32 kg 1.84 kg 

The wide divergence ot fibre length fo'tlDd in jute ukea drafi 

control clitticult. Vhen the long fibres are caught in the nip ot the 

dratting rollers and move to:nrard they drag short fibre along Vi.th 

them in an unca:itrolled. manner. Thia gives rise to thick places 

followed by thin places in the ali nrs or yam. '!'here ia no W&1" to 

avoid this complete~ but to mini.Ilise it we ll118t maintain the uchine's 

draft control s;ratem in &a good condition &a n can. J.t 1111 apron 

draft spiuillg true, tor exam'le, it the ap-ron •a raovement is jerk;y 

then irregular drafting vi.11 occur 1md alubs will inevitab~ appear 

in the ,am. 

J.lthough thin places in the yarn are 1Dldesirable the other end ot 

the irregularity spectr111t ia & probl• too. !hick: places and, in their 

8%1r•e to:rm ,slub~ cause problems in subsequent processing when they 

stick in gui~~s, reeds, etc., 9lld c~e breaks at weaving. This is 

a i-rticularl;r bad detect vi th yarns which are to be used tor .&minster 

carpet weaving where mashes caused by alubs &r~ very ezpenaive to repair. 

Pile distortion in carpets .....,.. be seen aa a result ot ertra-thick: places 

in the jute. 



Undue •pbaais howenr llUBt not be pat on the 'no~' variations 

in di•eter ot yarna. It is when we enter the field ot groH def'ec";as 

that reall,T seriaua qualit7 probl•a arise. 

Gross Yant Def ecta 

'!'he difficulty which arises here in quality control is that 

although such faults are ertremely serious they are sometimes difficult 

to isolate in view of their compari ti vely infrequent occurence. Gross 

defects include nr,y large and heavy Bluba (pa;rticularly fran apron

draf't spinning frmea) "ran-ins", dust sluba, bad piecings, alack tviri, 

blow-ins, etc. 'fhese ll8i.Y' happen onl,T once in every two or three bobbins 

i.e. in every 4000 or 5000 •etrea and so it is nry di:tf'icult to pick 

up such faults in routine tes:ting. Often the beat place to find them 

is in the winding deJBriment (especiall,T if' one is using yam clearers) 

Examples of defects include : 

Sl.ubs up to 200 11111 long and ''hree 

times the usual yvn diameter 

Dust alubs 

otten seen on apron-draft 

yarn caused by a •chanical 

fault (very o:ften associated 

with the apron) 

!wilted-in lumps o:t dust 

often coming from dirty 

iS.rmri.Dg tr.es 

66. 



Blow-ins 

Bad piedngs 

Slack twist 

Loosely attached fibre 

f'rom an adjacent end which 

has not stopped delivering 

fibre because of a faulty 

stop motion 

Poor technique by the spinners 

Twist too low due to an 

incorrectly tensioned list on 

the flyers 

Long:-term Variation 

Al though this aspect of yarn irregularity is of less importance 

• than the short-term, it still requires attention and control. The 

factor above all else which determines the long term irregularity is 

the number of drawing doublings - the higher this number, the better 

will be the regularity between 50 to 100 m length. 



Ef'f'ect of' draving doublings on hank CV 

of' gooci/medi um_grades of jute 

Jro. of drawing doublings 

24 

12 

6 

approrimate]3 -

CV • 20 

j' Jro. doublings 

CV ot 100 m leng'ths 

4 

6 

8 

'l'he values tor hank CV Vi 11 vary about these figures but the 

general level is set in the dn.ving passages. It should be noted that 

these data l"f!:f'er to individual 100 m hanks taken one tram each of 100 

bobbins. (Th~ CV ot hank weight depends criciall.y upon how one samples 

the yarn as we will see later)• !he question is ofien asked, 'what 

is a good CV of jtrte ;ram?• In reference to 100 m hanks taken one per 

bobbin the following values cBZl be taken as typical : 

Regula.r 

Kediua 

I:t:Tegula.r 

V flr':f irregular 

Le88 than 3.~ 

3.5 - 5.o,t 

5.0 - 7.rJI, 

over 7.<JI, 
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~es of Y&l'!l Vei§ht Irregularity 

5acbine Cause of irregularities 

Spreader or Human error at f'eed 

eof'tener Varistia:ie in morah weight 

Drafting waves 

Variati a:is in 8111\llsion f'lav 

Variations in feed. slivers 

Gulping 

Variations in feed divers 

Jlis&ing doublings 

li'allei-b&r slubs 

Bed 1Plicea 

Paulty stop wotions 

Ettect in yam 

Long tena drifts in count 

Responsible f'or 75'f, of bobbin

to-bobbin vari&tion 

Bobbin-to-bobbin va.riations 

in count in small samples 

Responsible for 2'51> of' 

between-bobbin count 

nuctua.ti one 

1st responsible for variation 

in cowit of adjacent 100 yd 

lengths 

2nd !or adjacent 20 yd 

lengths md sets pattern for 

'thick and thins' 



10. 

Spinning trws Varistiona in teed el.iver Seta final degree 

of short-term irregularity 

bad splices in sliver and 

yarn 

Incomplete draft control 

Faulty aprons 

Tarn Strength 

For all normal quality control purposes this is one of the main 

criteria used for assessing the quality of yam. As n said earlier, 

it is :not the average strength lfhi.ch is 10 important in practice but 

the a:i.nimum strength, because the yarn will allnliYS break at its weakest 

point 11hen a load is applied to it. 

Statistically,yarn strength follows the normal, or Gaussian, 

distribution and it is the breaks in the lOW'er •tail' of the distribution 

which really reflect how the yarn will behave in spinning, winding and 

weaving. 

The strength of yarn is influenced by many inherent variables such 

as th~ following : 

Fibre fineness and length Generally, fine jute gives better 

strength than coarse fibre; long 

fibre is to be desired 



Evenness 

Fibre defects 

I! the met ia too low thm acme o! 

"the fibres will slip paaaed one another 

when & load ia applied and the yarn 

rill be weak. On the other hazd too 

high & twist c&118ea internal strains 

in the yarn and again we get lov strength 

resll.l ts. For each yarn there is an 

optimum twist for maximum strength. 

For carpet yarns higher twist factors 

ll8iY be used to give ~tter abrasion 

resistance and a roander thread with 

less surface hair. .&gain, lonr grades 

of fibre require higher !actors to bind 

in their short fibre • 

.In irregular yarn will allft\Y'S have a 

lower brealci.ng load than a more regul&.r 

one because of the increased ntDllber of 

thin spots which it rill have. The 

unevemiess my &.rise from the rmr material 

or faulty processing. 

Root, bark and stick in the yarn rill 

all in~rease the variability of bre&lcing 

load and produce a weaker yarn. 



Prame Tne and Tarn Qualit;y 

The question is often asked, does the apr<m-d.raft frame make a 

better yarn than the slip-draft ? Like so many questions in jute 

technology, the answer is "yes and no". Tes, if the AD frame is 

well-looked after. •o, if maintenance and cleanliness are poor. 

TABLE 4 

Tam quality from SD and AD frames 

QR CV Breaking load 

SD AD SD Ar 

1. Hessian batch 

8 lb 10~ 19% 21~ 

10 96 108 16 15 

12 99 116 15 11 

14 105 113 14 12 

16 104 114 12 12 

2. Good earpe! . 

yarn batch 

6 lb 10~ 11.t( 1~ 1.t( 

8 120 127 16 11 

10 127 139 14 12 
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Table 4 shOVB the results of a test in which a set of finisher 

drawing cans were fed to an AD f'rame then ~ SD trane then back to 

the AD and so on until the sliver was finished. '!'his ensured that 

the material being fed to both frames was homogeneous. If a difference 

was found between the yarns it could be ascribed to the machine and not 

to variations in the sliver. 

Clearly, AD spinning gives superior yarn but, paradoxically, it 

giv-ee: worse yam if it is not maintained well. The AD frame will produce 

slubs of size and length never seen in SD-sptm yarn if the maintenance 

is not first class. This is yet another ~ple of how good quality and 

good maintenance are inter-related. A vell-main~ained mill is a 

quality mill. 

On the AD frame the following points must be attended to diligaritly 

if good control is to be achieved. 
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1. Builders must be level, no over - or under - built bobbins to be seen. 

2. Builder locking pins and rack tee.th-to be cleaned away from the 

builde~s and slides each shift - an air jet is useful for this. 

3. Old oil should be drained, spindles cleaned and new oil put in 

the resevoirs every 1000 hours. 

4. Inspect bobbin carrier drag pads and clean with wire brush 

soaked vi th kerosene every 1000 hours. J.dd a drop of oi 1 to 

each pad when the carrier is replaced. 



5. Qieck rega.lar~ 'that 'the oil is a't the correct lnel in the 

reanoir at least eftr.Y' 75 hours. 

6. Remove the apron usably and clean thoroagbly every 450 hours. 

1. '1'ria the apron when necessary to prevent it bearing on the Bide 

stand.a - a 3 DD clearance at each aide is essential if slubs 

are to be avoided. 

8. Vear on the ru.bbe~overed delivery pressing roller shotld not 

aceed. 0.2 m. Jl'o damaged rollers should be tolerated. 

9. 'l'he yam conductor arJ.St be in place at all times. 

Yam Count Cm trol 

When yarn is being checked for c 'Jlt some practical points should 

be remembered 

- Eturure that one of the QC staff take the samples or at least 

are present when they are taken to avoid sampling bias. Any 

supervisor worth his salt can choose bobbins of light or heavy 

yam to su.i t his needs at the time. 

- '!'est the count as quicklJ' as possible and report back immediately 

- Por counts up to about 20 lb take off 100 yd hanks, one f'rom each 

of fin bobbins. Make sure that the balance used is of' su.i table 

capacity (an accuracy of 0.1 g is ideal). 

- Do not use a reel of leas than 1. 5 yd cil'ClJllfermce and see 

that it has an efficient traversing mechanima. Under no 

circmastances should yarn pile on top of' pervious lf:liY'er& on 

the reel. Por yarn over about 24 lb it will help if' the hazik 



length is reduced to 50 yd. 

- Kea.sure the regain as quickly as possible and then standardise 

the coant at regains of 2<1/o for sacking, 1(11, for hessian and 

1.~ for ere and a&le yam. 

An example of a type of count control test form and a control 

chart used to check the mean and range in count can be seen in Figures 

11 cl: 12. It is usef'tll to have space on the control chart to show the 

weekly mean count, mean range, regain and CV of hank weight. 

The CV should be only calculated weekly using the thirty or more 

results accumulated during the week of 6 dqe. 
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There is no need to take samples for count testing more than 

once per shift in a well-run mill. It is however important that we 

take samples from the first two doffs after a draft pinion change to 

make absolutely sure that we have "started right". Thereafter it is 

a question of testing periodically to make sure to "keep right". 

'Whether count is checked during every shift or once per day 

depends upon the grade of yarn being spun, the size of the mill, 

personnel availability and so on. As a rule of thumb guide, if a 

sample is take:t from every 2000 lb of each quality of yarn which is 

spun then adequai;e control will be achieved. In smaller mills this 

m~ be increased to one sample per 1500 lb sp-.m. 

One man can cOQlfortab}J• h~dle .:10 5 - bobbin tests in an 8 - hour 

shift along with other duties. In larger mills blocks of frames on the 

same count and quality can be treated as <me and samples drawn accordingb. 

If off-standard yarn is found in a block of frames the others in the 

block should be checked to see how widespread the off-limit material is. 

As a general rule we can say that it is always better to take 

samples from as wide a pop..ilation as possible. For instance, it is 

better to take 100 yd from each of 25 bobbins than to take 500 yd from 

each of five bobbins. Although we finish with 2500 yd in each case 

by casting our net over 25 bobbins we improve our chances of detecting 

light or heavy ya?"'.l. 
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Count testing form 

Ac:ti:r. 

ia:T.:...ne 
A:::tior. 
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Cr.ar. tor rar.ge 
J.c:t:.or . 

• L."T..:.Toi :--

Por-: 
W.an count __ 

AWUI r.n(W _ 

r:v 

Pig (12) 

Control chart for yarn 
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Twist and Yam ~ality 

It is well-known that the strength of yarn varies with the amOluit 

of twist in it. Figures 13 and 14 illustrate how strength and CV of 

breaking load change as the twist is steadi ¥ increased in jute yarns. 

Strength 
of 

Yarn 

Yarn Twist 

ZODe of max. strength 

CV of Zom.e of min. variability 
Yarn 

Strength 

!am Twist 

Figs. 13 and 14-. Effect of twist on yarn properties 
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!he sane of the greaten strength md lOllllltri Cf i• not defined 

exactly but it is aOllle1lhere between twist factors of 11 and 12 for 

long jute and about 13 !or yam made from cut.tings, ropes etc. !wi.at 

factor of course being -

'l'vi at factor • t. p. i. x j lb per ap 

Sometimes, in order to get special effects we uae a tviat factor 

somewhat higher than 11 - 12 !.:$..• in yarn for carpet weavi.r.g a rounder, 

leas hair;r yarn ia wanted and a twist factor of abont 13 ia selected 

for this purpose. 

Common twist factors in use ai>e : 

Hessian weft 11.0 - 11.5 

Hessian warp 11.5 - 12.0 

Carpet yarns 12.5 - 13.5 

Sacking warp 13.c - 14.0 

Saclcing weft 12.0 - 15.0 

We can llUJlllllLrise the effect of twist : 

Higher twists give 

- leSB hairy ;ram 

- rolJDder, leaner threads 

- 1light]3 aore ertensi ble yam 

- ya.rn with better abrasion resistance 

- leH production/hoar 
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Tvist is measured on the conventional twist tester. Many standard 

Test Methods stipulate a 10 inch test length but for jute a 4 inch test 

length makes the test easier and quicker to carry out. The Ehorter test 

length increases the variation slightly in the results but the practical 

advantages g1'.ined far outweigh this. The four inch test length is now 

standard in Bangladesh mills. 

'l'rist testing is onl;y req:ri.red once or twice a week as a routine 

check. J.s a rule, twist gives few problems in process control. However, 

'there is one feature we should be on guard about and it is slack 

twist. Slack twist is twist which is very much below the correct value 

anc! is usually isolated to one bobbin in the set. It is caused by 

slow flyer rotation due to excessive slip at the wharf. Gn the frame 

itself, this ma.Y be seen by looking long the machine to see -whether 

8ZJy' of the f'l;ye.ra is rotating in a different mazmer from the rest. 

It is seen as a stroboscopic effect. 

Process control and r.a.· g down 

All other things being equal, a low quality yam al'lnliYs breaks more 

often th.an a better quality one during spinning. Ch ~ inch frames 

for e.nmrle the spinning tension is, on average about 600 g but there 

a.re pulses of tension of very short iuration vbich cm be as high as 

4500 g. When one of these tension paalcs coincides ,,.~ i.h a weak place 

in the yarn, thoe md brealcs. Ve might think therefore that it' w were 

to count the number ;,f times a ;ram breakB ; n a given time on the spinning 

80. 



traae, we would have a nr,y good eatillate of its quality. '!'he idea 

ia tempting in its aiaplicit;y but in practice un;r other factors 

come into operation. !be least of these is tile difficulty of measuring 

the ends down rate (F.IR) with llZlY' great accuracy. It c1111 be dcne only 

when conditicns are good~ If the spin is bad it ie next to impossible 

to record the number of spinning breaks in a certain time especially 

if there is more than one spi:nner working on the frame. An observer 

can cope with an Em of up to about 120/100 spindles per hour but above 

this his accuracy falls dram&tically. 

With good qu.r.J.it;y yarn and well-ma.intained frames the Em can 

be as low as 10/100 sp/hr an a~raf't frames and 25/100 sp/b:r on 

slip draft trames. At the other extreme, heavy sacking weft ,ams 

have Em's which are so high it is impossible . > record them accurately. 

'l"he other 1l8J" of dealing vi th ends down observations ie to use 

the random snap-observation teclmique where a "snap.shot" of the frame 

is made instantaneously by an observer and the number of spindles which 

are idle due to end breaks is recorded. If anything, this method seems 

easier th.Hn the one mentioned previously but, again, there are practical 

difficulties to be faced. Pi.rat, it is essential that the snap observations 

are reallJ made ins"tantaneously Bild at random. !his is more difficult 

than people realise. Second, workers can (and do) deliberately influence 

the number of ~dle spindles on their frame when they see an observer 

approaching. '!'bird, statistical variations in this teat are ertr•ely 

large as we shall see later in this book. 
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Both tests - the EIB and the sna?-Observation - are best kept as 

investigative tests. Experience shows that they are of little merit as 

routine quality control tests and yield little, if any, control 

information. If some process change ha.s been made or pe!"haps a new 

cleaning schedule set up or some other major alteration introduced in 

the mill then this is the time to use end break tests. 

We started this section by s~g that end breaks are related to 

yarn quality 'a.II other thi_ngs being equal'. In spinning they seldom 

are. The of factors influencing the end breakage rate which follows 

could be added to many, mazi:,.' times : 

Frame factors 

1. Dirty drag-pads which give rise to high spinning tensions. 

2. Drag-pads in the wrong position. In the inner position 

they give least strain on the yarn and vice versa. 

3. Eccentric spindles cause high sudden tension peaks in the 

yam resulting in more breaks. 

4. Flyers which are grooved or have sharp edges will cut the 

yarn. 

J• Flyer r.p.m. must be suited to yarn quality. As a general 

guide front roller speed should be 

4.25" SD frame 850-950 in/min 

4.25 AD 1000-1150 

4.75 SD 800-900 

4.74 AD 950-1050 

5.50 SD 7~50 
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6. '!'he tope ot bobbins should be mooth and tree trom 

mags. Oni-building at the top or bottom ot the bobbin 

mwrt be avoidud otherwise high, irregular tension will 

develop at the end of each builder traverse. 

7. stop motions mast all be in good order. 

8. List joints .. ..:st be correctly made to avoid tension jerks. 

Yarn factors 

1. Grade of fibre 

2. Dirt, foreign matter, root, bark all cause problems in 

spinning. 
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3. Low regain yarn does not spin as well as properl..v conditioned. 

material. 

4. Weak, damaged fibre. 

5. Wrong twist pinion on the frame. 

6. Wrong draft pinion on the tnme. 

7. Count of yarn not related to frame size. 'l'he following 

can be used as a guide. 

SD frames 

4.25 inch 6 - 10 lb 

4.75 10 - 18 

5.50 18 - 36 

6.00 38 - 64 

.lD frames 

4.25 inch 5 - 12 lb 

4.75 8 - 18 

5.50 14 - 36 



D>.viroamental factors 

1. Spinner's skill and diligence 

2. Stand&rd of cleanliness 

3. lfemperature and humidity 

In the light of this list of it is not hard to see the inherent 

dangers of trying to use end-breakage tests as a means of routine quali v 
control. 

Before leaving this section we should note the importance of spring 

compensators fitted on Jfaclcie apron-draft frames (with the exception 

of their 4%"' frame) see Pigu.re 15. 

•·. 

_ __.__ _____ -- - -

--------· 

Fig (15) 

I 
1 . j 
L. ;c. _ ... ..__-----
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f 
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Spring compensator in AD frame' 

.3-5mm gap 
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The principle is that when spimling •tart• the campenaator suppor\B 

the carrier and bobbin nducing the preBB111"9 ot the clragi-1J9d• on the 

bobbin-i:la1 e. .la the bobbin till• and its weight grows the caapeneator 

epring compresses and the carrier bears aore firmly on the plate. B.r 

correct use of the compensator it is possible to arrive at 110re even 

tensions while spinning and as a. result have fewer end breaks. '!'hi.a 

is of benefit to quality since each end break is a potential yarn defect. 

'?he compensator spring is corr9ct when the •pty carrier floats abou.t 

3 - 5 am above the plate. Sadly this is seldom seen in poorly -41&int&ined 

mills and their usefulness is lost. 'l'he figures below illustrate the 

effect of the correct use of the compensator on spinning tens:;.on in 

tests made at S.T.R.A. 

~verage spinning tension 

Yards on bobbin Without correct With correct 

spring compensator spring compensator 

10 207 g 97 g 

150 130 98 

300 117 100 

450 95 96 

600 75 93 

750 97 88 

870 105 91 



The n-mber of end breab tell u a re8Ult tram 101 to 35 in Gile 

test ad 66 to 34 in 1111other. llegret·~abl;r, it is aore c~an J!.2i 

to aee the compansatora in uae than to see them in uae. 
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Err. 

Control in Winding and Beaming 

Even if we have spun good quality yani we lose much of the 

benefit if we do not wind it well. Maz-.y of the problems associated 

with pre-beaming and dressing can be traced back to poor spools. A 

particularly important feature is found in winding precision spools for 

sale to carpet manuf'acturers; these must he presented with the highest 

standard if very serious trouble is to be avoided at the carpet loom. 

When we sell yarn on preGision-wound spools the quality aspects 

to b~ controlled are :-

1. Hardness. The rule is that no precision-wound spool can be 

too hard. If the spool is struck firmly with the knuckles -
it should emit a sharp clear note if it has been wound firmly 

enough. A dull note indicates softness - a very bad defect. 

Another simple test is to push strongly with the thumbs on the 

ends of the spool. If an indentation can be madetthe spool 

is too soft and it should iD111ediately be sent back for re-winding. 

<-?. Lay. There is no excuse for incorrect l~. The adjustment is 

so simple that each spool should be correct. A danger to be 

avoided at all costs is too close a lay at the beginning 



of the spool - this will cause cut or damaged yam at the 

croae-overe. 

3. Position on the spool. The yam should be central on the 

centre. 

4. fag-ends. If the order call• for them, there ahoa.ld be 1oo.' 

tag-ends present. Any departure from this indicates alack 

supervision. 

Daily checks must be made in the winding department and it will 

be fomid usefUl to have a check-list against which the various parameters 

can be compared. This not only gives objective evidence that the check 

has been carried out but gives line lllBZlagement infonnation ao that 

precisicn winding ia given in Figure 16. 

U JUTI: IUl.:..S L:t; 

------------ - -- - - - - -- -----------i 
PR:;C1::;1vr. ;>!'\.CL t;,;r..:.1.-t. • .:;7 

>-------------------
DATE SllU'T ,.t'..Ll TI 

~: 

~ad pos1lion on centre 

~or lay 

Softness 

No tag-end 

Cobwebs 

Visible yarn faults 

Di.mensiona 

1\lTAL NUMBER Ut DEi'ECTS 

---· -- - ---------·--------

Pi~ ( 16) 

Precision spool fault check-list 
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As far as cope are concerned, a particularly important feature 

is the nose angle. If the angle is less than 62° there is a danger 

of the cop throwing off coils of yarn on every second pick when the 

shuttle is brought to rest in the box. These coils will ap})ear in 

the cloth as 'snarls', see Figure 17. 

~le 
of 

nose \ 

Fig ( 17) 

Correct cop nose angle 

The angle can be checked with a simple angle-gauge or by measuring 

the length of the nose; it should be at least 3 Diii greater than the 

diameter of the cop. The other dimensions, viz. length ~d diameter 

are important too since the cop must fit closely, but not tightly, 



into the cavity ot the shuttle. !o aid control ot tiai.11 property 

a go-no-go gauge cen be UBed to good effect, as i11 llhOIG1 in Pi.gun 18. 

;.r.:!:.cat..:r 
/ 

ii:..aJ<. ar.C ::u.n. 
ler.e~n U\Cicators 

Fi~ (18) 

Cop dimension gauge 

Mai. ::.a. 

Xeasurementa of moisture regain sh0t1ld be made in the winding 

department on apoola which are to be sold. Por spools which are to 

be used tor weaving within the llill this ii not ao important. However, 

tor in-house weaving ~ check should be made upon the moisture regain 

ot cope becau.e this bu an effect upon cloth width - the higher the 

regain, the narrower i• the fabric. Variable oop moisture i1 one ot 
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the tactore which cause n.riable cloth widths. Since it i• relative~ 

easy to aeaaure ad cantrol it ie wrth doing eo. 

If the mill ia producing 7VD tor ale it i• eHential tor 

'he spools and cope to be wrapped in polythene tilll then packed correctly 

and neatly in appropria~e bags llbich are correctly labelled. It is 

good practice to insert a mall label in each spool shoring the count 

and quality of the yarn and such details as the winder's work's nU11ber, 

shift nmber :md cl&te of winding. Where several counts and qualities 

are in productian simultaneously in the mill great care is needed to 

ensure that no mixing of yarn takes place in the paclc:ing department. 

Yarn Clea.ring 

Aa a general rule, each succeBBi ve stage in jute l'l8llufacture is 

more expensive in all respects than its predecessor e.g. drawing is 

more expensive than carding, apimiing is more expensive than drawing 

and so on, until ultimately the moat upensive operation of all, weaving, 

is reached. Por this reason as well as for quality we should eliminate, 

aa far aa practicable, mchine stoppages at the more upenai ve stages. 

In a sense we want to r•ove at rinding, as far as we can, weak places 

and thick pans ot ;yam. J. stoppage at a rinding spindle is much 

cheaper to repair than a stoppage at weaving. High rinding tensions 

will rmaove moat, al though not all, weak points in the ;yarn. 

!o remove thick slubs and other detects the yarn may be passed 

through clearer• (also lr::nOlft1 aa elub-catchera or ;yarn •canners). These 



devices 9'T ca.prise a simple caa~ened slot through which "the 

7Bnl can pus if it ie 'normal' di .. ter but in which a thick alub 

will be cau&ht. The offending el•ent is then removed., the yarn 

knotted 1md the spool reriaried. Other more sophisticated clearers 

operate through moveable blades or by photo-electric or capacitance

meuu.ring devices which trigger a cutting blade when a thick piece 

of yam comes along. Whichever system is selected the principle is 

similar. The measuring device is set to a gap related to the yarn 

count. lfhe yam will pass through if it is within a pre-set tolerance 

for diameter but is stopped if it is outside the tolerance. In selecting 

"the gap-width for "the clearer there is no standard for each count 

of ya.rn and each mill llUSt make its own standards. !'he choice lies 

between r8Dovi.ng the aoat trou.blesome defects in the yam vhi 1• at 

the aame tiM not having so many stoppages that the winding productinn 

is seriously hampered and the yarn ie tull ot mots. Ve aru.st therefore 

compranise between 1~ clearing vi-th very low production and a lover 

level of clearing but a more reasonable production. In the practical 

case, clearing can be relied upon to remove only 7~ of the thick 

places in "the yarn. 

'l'he gap eetting vi 11 vary vi th count as 111'1 be upected and 

clearer• will be much easier to use when the yarn coant bas been 

caretul:cy controlled. 
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Clearing is particularly important when ve sell carpet yarn. 

Ta.ble 5 gives an idea of the faults in with yarns and vi.th good clearing. 

We hope to elimate most of the class 3 and 4 faults. 

TABLE 5 

Sl.ubs and faults in carpet yarns 

Size of slub 

6 'X yarn dia. 

4 x yam dia. 

2 x yam dia. 

1 • acceptable 

Up to 1 in. 

3 

2 

1 

2 = annoying but acceptable 

3 • cause for complaint 

4 = very serious defect 

1 to 3 in. 

3 

3 

2 

3 in. or more 

4 

4 

3 

As a starting point, the gap should be set to 2.5 x yarn diameter 

and 81118.ll adjustments made from there to accoamodate different grades of 

yarn and clearing levels. If 8 lb yarn ls passed through at 1.7 11111 gap 

there will be of the order of 1 slub stoppage per 1000 yd tor a good 
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grade of yam. 

Xnota -
In the normal courae of winding we cmmot avoid yam breakages 

and bobbin changes at each end of which ve mnst tie a la:ot. In 

addition, if the yam ia cleared there are ertra knots at each place 

llhere a slub baa been taken out. F.ch mot should be neatly tied 

using a weaver's knot as this is the one knot which rill move 

comparai;ive:ly easily through the dents of the reed in the loom. It 

bas been shONn that roughly 2rffi of all warp breakages in the weaving 

of ~i:ty heasian cloth are caused by knots. 'l'he iaportance 

of neat knots cannot be overesti11ated md regu.la.r checks should be 

made in the villding department to see that the q-.ality stmdard ia 

being kept up. 'l'he tails of the knot shoo.ld bf:t tri.Jllled to 3 ma or ao. 

If' they are cut too close to the knot the ends will pull apart under 

tensicm in weaving. Long t&ila, of course, emta:igle with adjacent 

yarns and ea.use brealcs aa well aa being t111sigbtly. 

Tam Clearing used for Quality 

Control '8aeaB111ents 

Since the yarn elem-er is set a level which rill take olrt 111m.1· of 

the yarn f'aulta, ua.ahl information can be derived if all the yarn 

which iB cleared is collected and ana~aed at the end of the shift. 
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.lf'ter we have collected the clea.red fault• over the duration of 

a ahif't the- quanti v can be aeasnred. eaai ly by weighing the yarn taicen 

out and relating this veig-1!~ to the amount of yam vhich has been 110UDd. 

B.r eye we can also assort ~'be faults into varying lengths and diameters 

to try to isolate the reason for irregularities. 

Control in Warp Preparation 

Just as winding can affect the quality and efficiency of pre

~·!'~::g and dressing, so too does the standard of va.rp preparation 

have a direct bearing not only cm how well the va.rp will weave but 

on the qm..rltj of the cloth which will come from the loom. F.ach 

weaving stoppra.ge is a potential quality defect. Kissing ends, crossed 

ends, big knots, slack and tight ends all have a detrimental effect on 

the quality ot the cloth 121d great care is needed when warps &re being 

make. All guides, reeds, pre-bums and weaver's beams require regular 

checking tor sign• of wear and clamage. 

In ~beaming, the use of an oscillating reed will help to uke a 

aore llllifom beam vi th more even tciaiona b6tveen the ends. If the 

s11rface of the beam is allowed to develop grooves and hollows there is 

a danger that some threads will become trapped or overlaid. When they 

coml'! to dressing they cannot unwind correctly and they are broken by 

the high tensions which develop. The pre-beamer provides a good point 

at which the regul.&ri ty of the yarn can be Hen. If' we find that the 

number of brealca in the ya.rn at the pre-beamer ia going up this can be 
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a uaef'ul indicator that all is not well and trouble sq be upected 

in the looms when we put these warpa into work. 

DreBBing 

The aain object in dressing jute yams is to 18\Y the surface hair 

so as to make the passage of the yam through the loom easier and to 

provide a clean shed through vh:i.ch the shuttle can pass. Other beneficial 

side-effects accrue viz. improved abrasion rel!istance, some increase 

in yarn strength and a somewhat better cloth al)pearance. Some data 

cm the difference between sta!'Ched and unstarched yarn is given in 

Table 6. 

TABLE 6 

Properties of 8 lb yarn before and after 

sizing 

Unsized 

Count, lb/sp 8.1 

Kean strength lb 7.1 

Ertc:usion at break, ,,, 1. 7 

Abrasion resistance 100 

(unsized • 100) 

Ballistic s1ire:ngth~ in.lb 20 

Sized 

8.4 

a.o 
1.5 

137 

25 



In jute yarns, the ideal is to pad the st&rch parle into "the yarn 

to a depth equal to 2']1, o~ the yarn radius. llore than this and we 

find that the yarn becomes too stiff and the little elasticity it 

has will be lost. 

For good dressing the amount of starch pa.sh vbich is picked up as 

the ~ moves through the s-tarch box should be equal to about its own 

weight i.e. a starch pick~p of 1~. 'l'he temperature or viscosity of 

the starch paste is not critical over the normal range we meet within 

practice but nevertheless, -.hen we have specified. processing conditions, 

periodic cheeks should be made to ensure that no unwanted variations 

he.ve crept in. 

'l'he viscosity of the paste will depend upon : 

1. 'l'be type of dreasing agent used e.g. farina, sago, tamarind 

kernel powder. 

2. The concentraticu of starch. For 8ZJ.Y type of starch the greater 

the weight of dry st&rch relative to the quantity of water, the 

aore viscous will be the paste. 

3. Temperature. In general, the higher the ttaperature ~he lover 

will be the paste viscosity. In the preparation and use of 

starch pa.rtes for dressing an i•portant factor is the speed 

at which the thin cell-wall of the starch grmiule rnptures; this 

is atfected by t•perature 11110. time. Pinal]3, all starch pastes 

&el. whm cooled.; OD<"e "~his has occurred the pute c1111 never llg&in 

be tr1111sformed into a 11&tisfactory dressing agent. 

9'7. 
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4. Agitation. Thia will cauae pmmanent losa of Ti.acoaiv and ao 

ul mov•ent ill pwapa, L"a.pply lines and starch bo::r:ea ahould be 

gentle. 

5. Storage. The riscosi ty will fall if the paste is kept tor any 

length of time even when it is not mechanically agitated. 'l'he 

loss is permanent. 

'l'he other ingredients of dressing mirtures, e.g. tallow, metallic 

chlorides, gy-cerol, soap, aalicylic acid etc., have little or no practical 

bearing on the starch paste viscosity. 

'l'he qualiV factors which require some e::r:amination and control 

during dressing are mainly concerned with the level of moisture which 

is let't in the yarn af'ter it baa been dried. If the ;ram is oveMried 

either by running the dressing machine too slowly or by letting the 

y&m stand on the hot cylinders for too long a time, it rill be weak 

and brittle and lead to more weaving breaks than ve would expect from 

the inherent properties of the yarn itselt. It has been established 

quite clearly that dry warps give more br~aks, more cad.dis and lower 

weaving eftiei enc:.! es. On the othe::- hand, if the yarn bas not been 

sufficiently well dried there is a danger of mildew developing in the 

beam if it is in the loOlll for Ly length of time, at & holid&.l'-period 

tor UD111ple. Por good wea.'ring eon~i tions the aim ehC"1ld be to maintain 

the moisture regain at 20 ! 'J1, on the beam and we shou.ld make daily 

checlas to see that 'i.bis is so. When be111~ are being cl:leclced tor maist·are 

p&rtieula.rl3 boas ·1 or 5 m wide, it i• neceH&ry to tr.lee several 

mea.Gltrements acroes the mdth of the 'beam since very ot'ten the repir. 
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will be tound to rise tcwarcla the middle of the be8&, aa in. Pi.gore 19. 

r 

i
,~-, ~~ ---,-, ~. ~,-,-.. ---,: '.-;r· 

! I I ' 

I "i I I ' ' ' I 
' ;''I I I ! ,· ' I' i 1' ' I I 
' I ,, I I' '. I . ,: ,' .', ,·' \j '1 •I • I i j ,, I. I 

- .l. - - I - - I • ·_ -1. - , I .. - ~ I I 

Fig (19) 

Uneven beam regain due to bowing of the pressing 

rolier in the dressing machine 

The regain on the beam depends upon the pick-up of th~ dressing 

llirture and the efficiency ot drying. 'l'he drying capacity of cylinder 

dreBBing machines varies with threcid spacing ~·but as a rough rule 

a machine in good 0~111r can evaporate 35()....450 lb of water per hour per 

cylinder on varpe 2.5 - 3.5 m ride. 'l'he commonest cause of low evaporative 

capacity is low cylinder BUrtace t•peratures caused by accumulation of 

condensate in the cylinder when the vents md stem trape are not vorlcing 

etficientl;r. Under the beat conditions 1 lb steam will evaporate 

1. 5 - 2.0 lb water ·btrt ste1111 consumption figures u high aa 6 lb steam/lb 

water evaporated cm be tound in badly' maintained mill•• 
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Of all the variables conceJ'!led with the piclD-up of the d-""essing 

p&S'te, such as temperature, viscosit:y ot the paste, throughout speed, 

depth of illllersion in the box, the only Cllle which has any significant 

practical bearing is tile pressure at the nip of the starching rollers. 

At higher pressures the lftarch penetration is somewhat greater but, 

more im~rtantly, less paste is picked up on the yam. The result 

is th&~ the drying section of the machine has less water to evaporate 

1111d so savings in steam can accrue. In energy costs this can be 

significant. Table 7 shows how the prt Jaure at the nip affects the 

pick-up of the paste. 

'l'ABLE 7 

Squeeze pressure lllld pick-up 

(cloth covered squeeze roll) 

Squeeze pressure Starch pick-up 

5 lb/in
2 

125 

10 1 i8 

15 ~04 

20 98 

25 92 

30 85 

35 80 

100. 



Starch Recipes 

Experience ehOlfll that the cC1111pOsitian of the dressing lli.%ture 

has little ef'fect an weaving efficiency provided the dressing llirture 

18\YB the hairs in a satiaf'actor;r mmner. 

A. B1L. table standard mix is : 

!IP 2.5'f, 

Adhesive 0.1 

Antiseptic 0.05 

Water 97.35 

100.00 

ft:.~ choice of antiseptic or adhesive is not critical, some mill• 

ac!d wax for lubrication but tais i• of doubtful value. 
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Control in Weaving 

The controls in jute weaving are geared towards manufacturing a 

cloth to a given specification at maxi.lllUlll loom efficiencies and with 

as little waste of yarn aa practicable. 

As we have seen previ.ousl;r the prepa.rator;r processes pl~ a great 

part in the quality (and quantity) of th~ cloth which we can produce 

and there should be no ccmpromise in demanding good packages ad beams 

from the winding and dressing areas of the mill. So often w find that 

fabric defects ad yarn brealcs arise from faulty warp prepa.ratim md 

poor cops. Of courat, there a.re a n1J1Dber of features on the loom i tselt 

which have a bearing an the quality ot the fabric. Por uaple, poor 

shedding, damaged healds and reeds, excessive warp tension, incorrect 

timing, poor condition of the shuttle all pll\T their part. 

102. 

Ve cm eDmine the QC system in two parts. 1'he first concerns itself 

with conformity to specification and tbe second vi.th fabric defects. 

Conformity vi.th Specification 

The uaual cloth f eaturtts which &re specified are ends, pico, wid'th 

md weight. '1'he first three shO\lld be subject of routine checkB on the 

loom 1111d a d.&i l.y round ot inspeetica i• required to mnre '\.hat all the 

looms have been set correctl;r. 



Thia ia especially the case for checks on picks but it is usually 

sufficient to make a check on the number of ends at the start of f.ach 

new beam. Indeed, where the custom is to tie-in moat of the warps on the 

loom itself the frequency of end-checking can be greatly reduced. There 

is no need to carr:r out 1~ inspection daily and a sample of 2~ of 

the looms in the shed will suffice each day for su.::h checks. We should 

remember that the responsibility for producing the correct f~ic lies 
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vi th the supervisory staff - the quality control officer is simply making 

a random check to ensure that a.11 is well. The cloth weight can ll?lly 

be measured after it is out of the loom am has had its uact length 

measured at a roll-up machine or at a lapping machine. When the weight 

is being checked it is essential to measure the moisture regain so 

that the cloth weight at a pre-selected regain can be calculated. The 

standard regains are 2<J1, for sacking and 1~ for hessi~ and r.BC. 

Fabric Defects 

This aspect nf quality control is, in some ways, the more important 

aspect of qua.li ty control in jute weaving since an otherwise perfect 

cloth in terms of cor.rlructi on ean be marred by gross defects which, 

if they are bad ~.ough, will render the cloth unfit for use. Such 

defects ma.y arise from poor yarn, poor preparation or poor loom performanca. 



l. Foor Tam 

Cloth faults arise from yarn ur..eV2?leB3 due to th~ nature of the 

fibres; yarn imperfections arising from extraneous bark, root; 

faulty machinery; bad work-practices. If a high ~.!.ality fabric 

is being woven, for example one to be used for wall-covering, 

then the presence of excessive quantities of root, stick etc., 

will certainl,:-r lead to rejection of the cloth by the customer 

because such ycun defects are aesthetically undesirable. 

It is in the category of gross yarn defects that serious quality 

difficulties can arise. In addition to the problems associated 

with high quality fabrics for decorative purp~ses, cloth which 

will be used for industrial purposes such as· tufted carpet 

backings, substrates for bitumen or PVC and so on can be 

marred by large slubs and splices, hard inclusions, dust slubs 

etc. 

Moreover, there is another important factor connected with poor 

yam and it is frequent warp breaks. Thee e 1.Jay arise from thin 

places in the ya:rr. or simply a general overall weakness in the 

yam. 

2. Poor warp and weft prepartion 

We have looked at this earlier but we reiterate that with out good 
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warp and weft prepa.rtion it is impoesible to weave goo! cr1ality cloth. 
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Jlany defects in the weft of the cloth are the result of movement 

of the cop within the shuttle cavity. The shuttle on a 43 inch as loom 

mters the box at about 34 rt/sec. snd ideally it should be brought to 
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rest as gently as ma,y be to prevent movement of the cop within it. In 

pre.ct ice this is often not achieved and the tshuttle enters the box with 

such force that coils of yam are thrown off the shuttle which, on the next 

pick, are laid into the cloth as 'snarls'. A further cause of this defect 

is short-nosed cops (see Chapter Five). If snarls are frequent the 

questions ve should ask are:-

a) are the cop diameter and nose-length correct ? 

b) is the shuttle and the box clean and in good condition ? 

c) is the swell worn or are there other misalignments causing the 

problem? 

d) is the shuttle picking too hard and are both sides of the loom 

picking in the same manner ? 

e) is the warp protection finger too far away from the back of 

the swell ? 

· 3. Poor loom pei·formance 

Unless the timing of the loom is correct badlY""Glade fabric will 

result. In jute weaving the usual timings are shown in Table 6. 



TABLE 6 

Loom 'l'iminga 

Reed apace Picks/min Picking atrap Shuttle enters 

inohea taut abed 

0 0 

46 150 80 110 

60 1)6 79 107 

84 120 78 103 

100 110 76 101 

125 97 74 97 

135 92 73 95 . 

168 78 71 91 

174 80 70 89 

210 65 68 84 

216 61 67 83 

Shuttle speed 

ft/sec 

33 

36 

39 

40 

42 

42 

42 

43 

39 

36 

Shuttle leaves 

abed 

0 

250 

252 

256 

259 

263 

264 

267 

268 

270 

271 

Bang off 

0 
272 

274 

?.77 

279 

283 

284 

:289 

290 

295 

296 

.... 
& 
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A BWllll&ry of cloth faults is now given. 

Bar 

Bow 

Cockle 

Crease 

Double pick 

Double end 

Drag-in 

Float 

A band in the weft direction where the picks 

are cr81!111ed, giving a solid appearance to the 

cloth. Usually about half an inch in width, 

starting abruptly then fading away into the 

normal cloth. Caused by pulling the cloth 

back too far after a warp or weft break repair 

or a missed shuttle change. 

Curvature in the weft 

A wrinkled appearance when the cloth lies flat 

on a table. Often associated vi"th uneven warp 

tension. 

An 'lDlintentional fold in the cloth 

Two weft yarns running as one 

Two warp yarns running as one 

Distorted selvedge caused by tight picks 

Localised incorrect weave where :>ne or more 

threads a.re not interlaced proparly. May be 

caused by broken ~d111, large knots or poor shedding. 



Gmr 

Mixed yarn 

Missing pi ck 

Pin marking 

Slcew 

&l&rl 

Reed marks 

J. n~ gap arising frca insutf'icimt piclca 

at that point. llade by bad po.lling back and 

starting. 

Warp or ve:rt of the wrong quality or colour. 
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One pick Olllllitted from the cloth extending :f'ul.1-

vidth. 

Sna.11 holes in the cloth caused by bad pins on 

the loom roller. 

Weft ;y&:"nB raaning at Ill angle to the warp. 

Short length of weft loopgd on itself. It lll8iY 

or mq not protrude from the cloth. Caused 'by 

bad cops, hard picking or poor checking of 

the shuttle. 

An area where llUIZJY' warp and weft threads &re 

broken. Otten caused by trapping the shuttle 

in the shed. 

Warp threads running in pairs vi th a gap between 

them. ~ ertend over whole width or 1101-e comnonly, 

near the selvedges. Cau.aed by low back reet and 

lease rode too close to c11111bs, defective reed. 



'l'ight end 

Warp stripe 

..l warp thread tighter than its fellows and 

causing & var~ line in the cloth. 

'Band of' warp yanis different in some WSiYt often 

in colour, from their fellows. It will often 

ran down the wholr of the cloth woven from that 

beam. 

'ro give an. ide& of the relative importance of these faults we can 

classify them as minor and ma.jor 

Xinor defects 

Creues 

Double piclcs or ends (up to 12 inches long) 

Pl.oats (up to 3 inches long) 

fharls (infrequent) 

'l'ight end 

Warp stripe 

Reed 11182'ka (in leH than 1~ of width) 

Iii.Hing ends or picks (up to 12 inches long) 

Jlajor detects 

Gan 

Reed. maric. (extensive, more than 1~ of' width) 

Bad selvedges 
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s.ashea 

Kissing ends or picks (more than 12 inches long) 

Double ends or picks (more than 12 behes lOLg) 

Pl.oats (more th.an 3 inches long) 

&&rls (frequent) 

Weft distortion in CBC 

Bow and bias are c0111Don defects in vi.de hessicm used for secondary 

backing for tufted carpets. As cloth weights have become lighter the 
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I 2 •t . f ,_ problem has beccae more acute and nov at 5. 5 oz yd 1 1 s seen too requ.ent...,. 

Although it is n'>t easy to eradicate completely the following 

generalities apply :-

1. Distortion is greater with wider cloths. 

2. It is usually worst ne&r the start of the roll. 

3. Most cloth in Bangladesh is inspected on inspection machines then 

taken to the final roll-up. This means that the cloth on the roll 

is wound in the same direction as it is woven. With this system 

there is d1111ger of increasing weft bow and bias. 

4. At each stage of manufacture - trom pre-beaming to final roll-up 

!!! rollers!!!!! be perfectly aligned and parallel to each other. 

5. All warp tensions should be as even as possible. 

6. All the rai.18 on the loom, back rail, breast rail, take-ups 

IN8t be aligned correctly. 



111. 

7. it the start of each roll cm the loam and final roll-up great 

care is needed to attach the cloth to the oore evenly, Wooden 

loom pins vi th a groove into which a alicket of wood can be 

inserted to trap the cloth at the start of a roll are preferable 

to a pinned roller. The cloth should be attache~ to the roller 

by gunned tape at the final roll-up. 

Warp Breaks in Weaving 

Kost loom down-time in jute weaving is caused by breaks in warp 

yarns. From the viewpoint of f(U&li ty control, the warp breaks have a 

direct bearing on cloth quality when bad examples have to be corrected 

at cloth inspection. '!'here is a danger, too, that a weft bar or a gaw 

will result if the loom is not restarted propgrly after the warp yarn 

has been repaired by the weaver. While there is no doubt that weak yam, 

or at least weak spots in the yarn vill result in high break frequencies 

other yarn parameters play a part. '!'ab le 7 shows the results of some 

tests made on hessian weaving in which the cause of the warp stoppage 

breakage was broken down into five categories. 



112. 

'?ABLE 7 

Causes of warp breaks 

Cause ~of breaks -
Thin places in yarn 32 

Slubs 18 

Knots 25 

Root 15 

Other unclassified causes 10 -
100 

li~s of reducing the number of we&ving breaks which occur include 

close attention to avoid worn or rough lease rods, shuttles, healds and 

reeds, races ; en:eBBive warp tensions ; incorrect timing and shedding ; 

miBBing and croBBed ends on the beam ; lov moisture regain of the beam 

and the low &tmospheric humidi t:r ; inferior dreBBing. 

~ality control studies on warp break rates cm be of two types -

continuous and intenni ttent, just as we had for spinning. In the 

continuous method the observer records, usually on two adjacent looms, 

the number of breaks which occur vi thin a gi van time, often quoting the 

result of the study in terms of breaks/1000 ends/10000 picks. The other 

method uses the 1111ap-observation tecl:m.ique. Por example, the loom is 

either running or it is stopped when the observer p...ases it. If it is 

stopped then he notes the re&aon tor the stoppage e.g. shuttle-changing 
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warp breaks, weft break etc. After the study the stoppages are totalled 

and the reason for each type of stoppage is expressed as a percentage 

of the total number of observations. Th.is technique allows a vi.der 

number of looms to be studied in E. given time but we should be aware 

that it is su:.iject to quite large statistical variations. Neither of 

the3e tests should be bu.i l t into the quality control scheme as a 

daily routine test but they are very useful if they are regarded as tools 

for special investigations in weaving. 

As a broad gneralisation, there is a relationship between weaving 

efficiency and yarn quality but so many other factors come into play 

that it is almost impossible to pick out any one yarn parameter which 

is the key to good t:eaving performanee. Breaking load, variability, 

abrasion resistance, elasticity, stiffness all play a part. ?ractical 

experience and careful attention to detail will in the end lead to 

good cloth quality and good weaving efficiencies. 

Table 8 gives the best loom timings for various reed-spaces of loom. 
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Inspection procedures 

Although in-process control requira..ents vary fl-om mill to mill the 

folloving minimum inspection level fonas the basis for a aatisfactor,y 

contrtl scheme. 

Carpet backing cloth { ;t oz secondary backing} 

F.ach shift measure 

Width on the f'ront rail on 5<J1, of looms 

End and pick in loom 

Length 

Cloth faults 

Cloth weight 

Cloth width 

Bow/ skew 

loisture regain 

Hessian clo~h (7 - 11 oz/40") 

On each shift measure 

Width on front rail 

Ends and picks in loom 

Length of' cut 

Weight of cut 

Moisture regain 

2~ 

1 roll/d8"' 

1 roll/day 

1 roll/day 

1 roll/day 

1 roll/day 

1 roll/d~ 

on 25 looms 

OD 5 looms 

OD 15 cute 

OD 15 cuts 

on 15 cuts 2 readings per cut 



Process Control in Finishing and Bag 

Manuf'acture 

The finishing sequence for jute is simple and should present no 

untoward quality problem. 

Inspection 

Usua.lly 1<:>Cf% inspection is carrie:i out and at the same time minor 

defects are repaired. If the~e are major defects the cloth should 

be laid aside for special attention. Despite 1~ inspection we will not 

detect all the faults and we will still dispatch some cloth with weaving 

faults in it. It is cOlllllon experience that a good inspector will only 

find about 7ry% of all the faults present in the cloth. 

Dampin~ and Calendering 

Calendering has the effect of closing up the cloth under the influences 

of pressure and, usually heat. For gooa finishing damping should precede 

calendering in order to •pasticise' the Tarn and the starch film. 

This allows the calender pressure to flatten·and smooth the cloth, 

improving its appearance and its cover. Cloth which has been damped 

should be allowed to lie for three hours at least so that the moisture ca.~ 

beco:ne mo:i:-e uniformly spread throughout the piece. Unless 
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this is done the tull benefit of damping will not be ~aliaed. Por 

good results, 2 - JI, moinure is added at the damper. Calendering vi th 

a hot bowl is done at a speed of about 20 m/min and pressures of about 

300 to 450 lb/in2• Under these conditions the cloth thickness in hessian 

is reduced by approximately 2')'1, and the cover is increased. by roughly 3C'JI,. 

Quality problems associated with these simple finishing processes 

are usually limited. to cloth creases wi. th, in ertreme cases, cuts in 

the cloth under the high pressures of the calender. These latter lll8iY 

result from damaged. :rollers or from slubs and bad knots in the ;ram. 

At the calender ~e have a convenient point at which we can make a general 

assessment of cloth quality as we watch the cloth leaving the machine. 

During calendering the cloth width is decreased. and the ends/inch· 

increase as a consequence. 'l'he length increases and the picks/inch 

becane fewer. The exact amount of these changes depends upon how much 

calender rail bas been given bu~ changes of the o:tder of 1 or 'zlr, are 

coamon. 

Xeasuring 

F.ach piece requires Hs length measured accurately before it is 

weighed. Prom time to time weighbridge& and length recorders must be 

verified. 'l'h9 simplest '"'1' to check the length recorder i& to tape a 

piece of paper tightly arOUDd the meMUring roller then sever it wi. th 

a sharp blade. The length of the paper is taken u the circumference of 



o'! t~e roller. .I. hmd-held length measurer •Y &lao be used mere same 

slip is auspected. between the measuring roller and the fabric. DIL~ 

11BZ1uf'acture it ia inevitable that some short pieces occur and these ~ 

be baled in accordance with BDS 813 : 1975 (Part 1) for hessian. .l 

medium cut is defined as one between 37 and 82 m in lengt.h and a short 

cut between 18 and 37 m. 'l'hree medium cuts or two medium and one ehort 

cuts ~ be baled along with the remainder of full cuts. 

On rolls of carpet backing cloth the true length should be within 

+ 
- 1~ of that marked on the pack-sheet. 

Sacks and bags 

A. general formula for the carrying volume of a bag can be found 

f ran 

1 3 

v -
1 • 1 6 + 2.:.fil... 

1 b 

.lfhere v • volume when packed 

1 • flat length 

b • flat width 

In 'this formula due allowance arJ.St be :i;aid to the loss in length 

during cle1Hng - 2.5 cm for machine closing and 10 cm for blmching or 



had sewing. 

Bag defects are :

llaj or 

Minor 

gaps in the seam 

bad g8Jf8 

under st otting 

holes 

weft bars 

reed - marking 

stains 

A good bag is one in which the cloth and the seam are robust 

enough to stand all the strains during filling, transportation and 

stacking. In addition the bag must give suf'fici,.nt protection to its 

contents and prevent all leakage or sifting. 

A major fault is for a bag to be of the vronr size i.e. usually 

slightly undenridth (note that ~he width of a bag is the internal 

measurement for seam to seam or seam to fold). 

Seam Strength 

In heavy sacks such as B '!\rill, Heavy C~e, etc., overhead or heralcles 

stitching at 2. 25 to 2. 75 stitches per inch is standard. The twine often 

used is two strands ot 3 - ply 11 lb. To meet most specifications seam 

strength should be no lower than 72 kg. on average. Wo,llp&cks un the 

118. 



same stitch but in this case the twine is a 4 - ply 11 lb. This should 

give an average seam strength of at least 120 kg. for good quality packs. 

Hessian bags lllBde from 10 oz/40 cloth sewn with 2.25 - 2.75 stitches/inch 

overhead or herakl.es 3 - ply 8 lb. need to have an average t·eam strength 

around 40 kg., while bags from 7 oz/ 40 using the same seam should have 

average seam strength of about 28 kg. Sandbags made from 8 oz/40 cloth 

overhead stitched with 3 - ply 8 lb need to have a seam strength around 

25 kg., to be of soun~ quality. 

In assessing the quality of the bags vbi ch we manufacture we come 

up against the conman problem found in process control of mass production 

i.e. that of taking minute samples from the bullt and trying to judge 

the quality of the whole from it. To illustrate this, let us consider 

a 250 loom unit making B '!'Will bags. '?he production will be about 

325,000 bags a week. Suppose we have a specification to mee~ which 

demands a minimum bag weight of 900 g and we know from our previous 

records that our CV of bag weight is 'JI,. This means that about 3000 

bags per week will be below specification. This ia only about 1~ of 

the output and the chancesof routine QC check:' ~.ing them and rejecting 

them are slim. In these circumstances we decia risk selling these 

bags and we hope that the customer will, if he finds any, be reasonable. 

However, if the CV drifts up to ~ because of, perhaps, poor supervision, 

then the mill vi 11 make, not 3000 light bags, but AOOO. The chance of 

complaints frlU customers becomes a reality. 



Control of Jloisture 

We have seen that moisture plays a very important role in jute 

manufacturing as well as ha.ring vi t&.l economic implications. In this 

Chapter we shall tr:r to get an overview of the 'V8iYB in which ve can 

control this facet of our technology. 

Jute and humidity 

Table 9 gives the absorption and desorption moisture regains of 

jute at various relative humidities, shoving the hysteresis eff-ect 

ldlich depends -upon the prior moisture histor:r of the fibre. llazi,y 

research workers have measured the effects of humidity on regain and 

found minor differences in their results, but Table 9 gives average 

figures which can be used for all practical purposes. 
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45 

50 

55 

6o 

65 

70 

75 

80 

85 

90 

95 

100 

'WILE 9 

lloisture regain of 

jute -

Absorption regain '/, 

9.2 

10.0 

10.8 

11.8 

12.8 

14.0 

15.3 

16.8 

18.6 

21.2 

25.2 

34.4 

Desorption regain '/, 

10.3 

11.3 

12.3 

13.3 

14.6 

15.9 

17.4 

19.3 

21.8 

24.8 

29.0 

34.4 

The figures in Table 9 refer to jute tested at 20°c, but at other 

temperatures the differences found are mall as ve can see from Table 10. 
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50 

60 

70 

80 

'fABLE 10 

Effect of temperature on 

0 
15 c 

11.5 

13.6 

16.2 

regain 

Desory".;i on regain ~ 

0 
20 c 

Moisture in ru jute 

0 
25 c 

It is essential that ve measure and control the quantity of moisture 

in our raw material since a few percent more water in the jute can pl&ir 

havoc with the economics of 1118Zlufacture. Invariably we shall f'ind a 

moisture cycle in raw jute throughout ·the year with higher regains at the 

start of the new crop and lover ones as the year progresses. 

A close watch needs to be kept on the regain of the jute entering 

the mill. Regains of 16 - 2'$ are normal but it' they rise to ~ action 

needs to be taken. 'l'he method for measuring regain is to uae an electronic 

moisture meter, taking checks on a daily basis. '!'here is much to coanend 
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m e-.;perienced hand to detect damp jute md the QC atat'f' llhould be 

ercouraged to handle raw jute as of'ten as pc>caible so that they cm 

a.:quire this experience. 

Jfoiature in processing 

As ve might expect, the quantity of water we add at the softener 

• or at the spreader has a direct bearing upon the final moisture in the 

goods we produce. This can be seen from Table 11 where the results 

of a series of special teats were made in a mill whose humidity was 

carefully controlled at 7']1, RH. Al though it is true that different humidi tes 

in the mill change the general results a little, the general relationship 

st113'B the same. 

41' emulsion 

added 

16 

21 

24 

31 

TABLE 11 

Effect of emulsion application 

on regain 

Moisture regain 

Fini sher card Pini eh.er drawing 

20 

21 

24 

27 

19 

22 

26 

Yarn 

15 

18 

20 

24 



It is interesting to look at the effect of' 1.he ambient relative 

humidity at the spinning stage. Table 12 gives the results of S<Jlk 

teats which were made a number of years ago in the experimental mill of 

the British Jute Trade Research Association. In the coamon range of 

humidities a drop of 1~ >ii the RH leads to a fall i the yarn regain of 

some 'lfo. 

Spinning 

r.h. '1' -
40 

50 

60 

70 

80 

'!'ABLE 12 

Moisture loss at spinning 

(8 lb yarn, finisher drawing sliver 2'Zf, MR) 

Yam regain '1' 

14 

16 

17 

19 

21 

It bas been found from practical experience that if the moisture 

regains shown in '!'able 13 can be maintained, processing will be satisfactory 

and good quality material made. There may be variations of one or two 

percentage points from these figures depending upon local circuastancea 



and the QC Officer should be an~vaing his own results week by week so 

that an..v dep&rture from the norms or the mill can be corrected. In 

d~to-dai;r control it will be found that the regains ~ft sanelilhat 

and it is better to consider either weekly averages or moving averages 

of three or four da.ys to get a better picture of what is happening in 

the mill. 

TABLE 13 

Moisture levels during processing 
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Carpet yam 

and CBC 

Hessian Saclc:ing 

Finisher card 27 27 30 

Finisher drawing 25 26 28 

Ya.IT. on spool/cop 18 18 20 

Beam 18 18 22 

Pini shed product 14 16 20 

Testing moisture regain 

We begin with tvo well-known definitions. 

Moi sture regain • Wt of moisture % 100 ~ 

Wt of dry,oil-tree jute 



Example : 

Jloisture ctmtent • Wt o~ moisture x 100 

A jute yam has -

Vt of fibre + oil + moisture 

92 g of dry fibre 

20 g of moisture 

6 g of oil 

118 g in total 

Moisture regain (MR) - 20 :z: 100 
- 21. 7 '/. 

92 

Moisture content (Mc). 20 :z: 100 
• 16.9 'fo 

118 

To convert MC to IR we must bring in the oil content (o.c.) and the 

formula is 

MR • MC 

100 - xc - oc 

In routine quality control work we can assume two levels of oil 

content when making this conversiOD. ~e from 1 to ~ and the other 
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fran 3 to f!I,. If ve do this ve can compile a conversion chart, as 

ve see in Table 14. There is some enor introduced in this assumption 

but it is so small that we can ignore it for practical purposes. 'Pfote 

that only whole numbers are used; moisture testing is not an exact science. 

If we use decimal places of regain ve are claiming greater accuracy 

than the testing methods can provide. 

For process tests of moisture there is really only one practical 

test method to use - electronic moisture meters. Examples are the 

Mahlo DBM Tertometer, the Heal Deltamoist, the Aquaboy JFM 1, the 

Kett and others. These all adopt the same measuring principle. The 

electrical resistlllce of the jute is measured between two electrodes 

(usually pins) which are placed in intimate contact with the jute. 

At low regains the electrical resistance is high while a~ high regains 

it "ts low. B::· measuring the resistance with the meter we can arrive 

at the exact amount of moisture in the jute between the electrodes. 

The meters look simple to use but some precautions are necessary:-

1. Never use an electrode with bent or broken pins. 

2. Never shorten the cable between the electrode and the meter. 

The internal cable resistance is taken into accoimt in the 

design of the meter and if the cable is shortened the reading 

on the meter will be wrong. 

3. Alwavrs push the electrode into the jute with enough pressure 

to give a steady reading on the seale on the instrument. 
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4. Do not use the meters on dyed material vi thout first making 

a new calibration chart. The presence of dyestuf"fs alters 

the resistance and hence the meter's reading. 

5. Wait until beams, bobbins or cops are at room temperature 

before testing them. 

Some of these meters are calibrated by the makers in terms of 

moisture content but most arg calibrated in regain. The Ma.lilo Tertometer 

and the Aquaboy for instance measure re~!l. If there is any doubt, the 

manufacturer of the instrument should be approached for guidance. 

The other ways of testing moisture are the ventilated drying oven 

and the Dea:: and Stark method. The drying oven test has the drawback 

that when the jute is heated to 105?c_some of the JBO volatilises and 

weight loss of the sample is over-stated, consequentl,y the indicated 
0 

regain is a little on the high side. Secondly, even at 105 C there 

is still some residual humidity in the air in the oven and all the moisture 

is not dried out the yarn even when the sample is at a constant 

weight. Many Standards use this method, but on the other hand, ASTM 

Method D 2654 - 76 does not pennit ovens to be used for jute and insists 

on the other method for testinr moisture, the Dean and Stark method. 

When one tests samples by both methods O!le will find that the oven method 

will give regains of 0.5 to 1.of, lower than those from the Dean and Stark 

solvent extraction tes+,. 
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(.Jute with 1 - ~il) (Jute with 3 - ~ oil) 

3o.' 2z( 2~ 

29 22 22 

28 21 22 

27 20 21 

26 20 20 

25 19 20 

24 19 19 

23 18 18 

22 17 18 

21 17 17 

20 16 16 

19 15 16 

18 15 15 

17 14 14 

16 13 14 

15 13 13 

14 12 12 

13 11 11 

12 10 11 



Ambient hum:iditr 

It ia a matter of coaaon experience in Bangladesh that the 

relative humidity varies, 11ot only throughout the year, but during 

130. 

the d8J' as vell. 'l'his is one of the reasons why it is essential to 

standardise all count and weight tests to pre-selected '!ltandard regains. 

In this way we will avoid spurious weight results which ccxne not from 

a true variation in mass but from variations in regain. 

Table 15 shows the maximum and minimum htDDidities at three points 

in Bangladesh dur~ng the year as reported by the Bangladesh Jll!teorological 

Department. 



·rABLE 15 

~onnal daily humidities in Bangladesh 

KHULNA 

Max. Jlin. .lvge. Max. Jlin. .lvge. Jla.x. Kin • Avge. - - - - - - -

January 93 61 77 93 78 86 90 73 82 

i'ebruar,y 90 48 69 92 69 81 91 55 73 

Karch 88 44 66 91 73 8:' 91 53 72 

April 91 54 73 91 76 84 93 65 79 

93 75 84 93 77 85 93 74 84 

95 81 88 93 83 88 94 82 88 

July 95 82 89 94 84 89 96 84 90 

August 94 83 89 95 86 91 95 84 90 

'] Septembe 95 83 89 95 83 89 95 83 89 

October 95 78 87 96 82 89 94 78 86 

Jfovember 94 71 83 95 76 86 91 69 8C 

December 95 70 83 95 73 84 91 67 19 



lfaturally', these are average figures and there are deJBrtures from them 

fr<Jat time to time but, nevertheleBB, they show that it is impossible to 

make even monthly' alteratione to the emulsion application to compensate 

for such vi.de fluctuations in humidity. 

Each mill should make a practice of measuring the relative humidity 

at several loca~ions in the mill on each shift. The best way to do 

this is by a whirling b,ygrometer. The main precaution to take when usi.JJg 

this instrument is to keep the wick clean at all times. If the wick 
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does get dirty it can be cleaned by ~oiling in soapy water. Jfore sophisticated 

recording hygrometers are available but, for mill w<. , , they are too 

expensive and a cheap whirling hygrometer will give years of service if 

it is looked after. We often see vet and dry bulb hygrometers fixed 

to wall or pillars. These are next to useless (even wtien the·· are clean) 

because they do not give iaf'ormati on about the humidity or temperature 

of the air where it really matters - out ainc. ,r the machines. 



.Assessing product quality 

This Manual is not the place for a full examination of testing 

methods for jute goods and in the following pages only the more gener::.l 

aspects of testing are discussed. 
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The success of our process control schemes is judged on how closely 

our finished products conform to their specifications and the needs of 

our customers. In the laborator,y assessment of the quality of jute goods 

it is usually sufficient to measure count, twist, regain, oil content, 

strength, clot'l and bag co.i.structions. Other tests are called fer trom 

time to time but these just mentioned cover 9~ of all needs. 

'l'he tests themselves are quite straightforward but, nevertheless, 

they must be carried out with attention and accuracy. Training in these 

tests must be comprehensive and the Quality Control Officer should be 

evel'-Vatchful to prevent malpractices creeping into his laborator,y. 

Count 

100 yd hanks &7'e reeled, usually on a 2. 5 yd reel but certainly never 

on one smaller than 1 yd in girth. The reel must be f'i tted with an 

efficient yarn traversing mechanism to prevent one layer of yarn piling 

on top of the previous one. The hanks lllWlt be weighed ...accurately. 



.l 1 or 2 kg balance, accurate to 0.1 g ia ideal. Occasionally one 

sees hanks being weighed on analytical balances - this is ver,y bad 

practice. When the count is checked, the regain 11Ust be measured. and 

then the count standardised to the following ?'9gains : 

Carpet and CBC yarn 

Hessian 

Sacking 

Jute yarn, as we know is measured on the direct system of lb/sp but 

we shall meet other count systems from time to time such as : 

Tex 

Lea 

Metric number (1'm) 

Denier 

g/1000 m 

lfumber of 300 yd banks/lb 

Kg/1000 m 

g/9000 m 

Table 16 gives the c011111on conversions for these systems. 
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••w: 16 

dsier 

5 172 9.6 5.8 1550 

6 207 s.o 4.8 1860 

1 241 6.9 4.1 2170 

8 276 6.0 3.6 ~ 

9 310 5.3 3.2 2790-

10 344 4.8 2.9 3100 

12 413 4.0 2.4 3720 

14 482 3.4 2.1 4340 

15 517 3.2 1.9 4651 

16 551 3.0 1.8 4961 

18 620 2.7 1.6 5581 

20 689 2.4 1.5 6201 

24 827 2.0 1.2 7441 

28 965 1.7 1.0 8681 

32 1102 1.5 0.9 9921 

40 1378 1.2 0.7 12402 



Tensile tests 

The bulk of tensile testing fo~ jute ya.ms and cloth is carried 

out on CRT machines. These are simple and robust l- "; nevertheless they 

have certain features which must be given due attetion. The chief one 

of these is the capacity of the machine, be it for testing yani or cloth. 

Because of the design of such machines their scales are not ver.1 accurate 

1)6. 

at the low and top ends. This is not a fault in the design but an inherent 

feature of their operation resulting from the inertia in the system, overthrow 

of the pendulum am and other factors. Because of this it is essential 

that one does not use the bottom or top 1c:J% of the scale if one ca.'l 

possible avoid it. One ~ be carrying out a test and find that one 

or two results fall into one of these two zones. This cannot be helped 

but tmder no circomstances should the majority of the results fall 

in these areas. In practice this means that the capacity of the machine 

must al~ be related to the average strength of the yarn or the cloth. 

Figure 20 illustrates the forbidden zones of the yam testing machine. 
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( _ _i 

shaded areas show parts 

of th~ scale not to be used 
Pig (20) 

Yam tensile testing range 

To illustrate this, we ~ have a yarn testing machine with two 

ranges, g - 10 lb and 0 - 100 lb. We wish to test 8 lb hessian warp and 

14 lb carpet yam on the machine. The 0 - 10 lb range is really onl:• for 

use between 1 lb and 9 lb and the 0 - 100 lb range 9etween 10 lb and 90 lb 

(deducting 1CJ% from the bottom and top in each instance). The 14 lb yam 

must be tested on the 0 - 100 lb range but we ca.-mot test the 8 l°ll yam 

on the same range because all the results will fall in the forbidden zone 
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of 0 - 10 lb. Therefore ve llU8t change the pendulum 119ight for this 

test. If it means that ve change the weight several times a d~, so be it. 

For yarn testing 500 m1 is the standard test length and 300 m./min 

is the standard rate of draw. Ve should however be aware of the effects 

of diffe~ent test lengths and testing speeds on the results of tensile 

tests : 

The greater the teat length the lover is the breaking load reaul t 

but the lover ii the CV of strength. The following test results on 8 lb 

hessian yam show this : 

Test Length 

200 11111 

300 DID 

600-

900 DID 

~lity Ratio 

The faster the rate of draw the higher is the strength Slid the lower 

is the CV : 

.Rate of drm. 

300 11111/min 

200 

100 

Quality Ratio 

9-z!, 

84 

81 

1~ 

20 

21 



In all textile testing it ia c~on to relate strength to the 

count and in jute testing ve use the concept of quality ratio 

i.e. Strength, lb x loo;(; 

Count, lb/sp 

Other syetC'llls ve ma;r meet in specit"ications are : 

1. 'l'enacit;r measured in mN/tex. (milli-Newton per tex) 

2. 'l'enaci t;r measured in g/den.ier 

3. RIO( (reisse kilometer) measured in Km 

A oonversion between the systems in shown in 'l'able 17. 
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Tsacib TptcilY Jl.X ••• 

75 98 1.10 9.8 

80 104 1.17 10.5 

85 111 1.24 11.2 

90 117 1.32 11.8 

100 130 1.46 13.1 

105 137 1.54 13.8 

110 143 1.61 14.4 

115 150 1.68 15.1 

120 156 1.76 15.7 

125 163 1.83 16.4 

130 169 1.90 17.1 



F'abric strmogth tests are of two types; the fringed strip, and 

the grab test. 

There is no "best" ~ to test cloth and in fact all the tests 

use dimensions and. speeds which have been selected arbitrarily and which 

have come to be bcorporated. in official Standards simply through use 

and vont. The grab test has the advantage of speed in the preparation 

of the sample but in this test breaks can be a problem. 

Table 18 gives some examples of the various test methods specified 

in various standards. 
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TABl·E 18 

Concordance of CO!Mlon Testing Methods 

(All dimension in mm) 

IS 2818 BDS 813 ASTM D1682 BS 2576 

1. Cloth strength ravelled etrip 

Width of ravelled strip 100 100 50 
Teet length 200 200 75 
Rate of traverse per min. 460 460 300 
No. of specimens -

warp 5 5 5 
(eee note 1) 

weft 5 5 8 

2.Cloth strength e-rab test 125 x 180 125 x 180 125 x 180 
Jaw faces 25 x 25 25 x 25 25 x 25 or 50 
Test length 75 75 75 
Rate of traverse per min. 300 300 300 
No. of specimens -

51 warp 5 5 
weft 5 5 a1 

BS 1932 Am'M 1>541 PS 595 

3. Yarn strength 
Teet length 500 . 250 610 
Rate of traverse per min. See ;,1ote 2 300'. 300 
No. of specimens 50 See Note 1 50 

BS 2085 ASTM 1422 PS 271 

4. Yarn twi et I 'l'ent length 100 or 250 250 100 
No. of specimens 50 See Note 1 

Note 1. n • 0.11 v2, where v. CV from known past records and n •no. of teete 
If v is unknown then take at least 8 teats in each direction. 

50 
200 
115 

5 

5 

----

-

~ 

t 
• 



JSli Breaks 

A jaw break is defined. as a break within 5 11111 of the grips of the 

testing machine at a result subst<>.ntially less than the normal range 

of results. The test result must be re1.~orded but marked Jaw Break (JB) 

and a fresh specimen used as a replacernen t. Jaw brea..lc.s arise from random 

weak spots in the yra:n or cloth from the speci.nien being damaged by 

excessive pressure in the jaws or rough, sharp edges in the jaws. 

It is essential that the jaw break results a.re :::-econied. The 

testing assistant must never be allowed to discard a 'test result by 

saying to himself, "that was very low - it was a. jaw break". If 

frequent jaw breaks are fcnmd with jute it is a sign of poor testing 

teclmique. 

Occasionally, when hea~ strong cloth is being tested the specimen 

slips in the jaws of the tensile tester. This can usually be overcome 

by lining the jaws with jute or rubber. In extreme cases the specimen 

~ be clamped in the m&"lller shown in Figt.re 21. 



Speci.nien 
wrapped around 
.. tel rod 

Fig (21) 

Clamping method to 

avoid jaw slippage 

Twist 

Turns per inch (or per metre) are measured by untwisting a (100 lllD 4 in) 

length of yarn and recording the number of turns in that length. Jfan.y 

specificaticms call tor test to be made on 250 111n ( 10 in) lengths. It 

vill be found that the test is mur;h easier vi th jute on a 100 1111 test 

length and operative error is reduced. Normally two tests &re made on 

each package in the sample. 



'l'viat is convenient}J" related to the count by the twist factor -

'l'vist factor • lb/ap x t.p.i. 

or 'l'wi st factor • tex x t/m 

100 

It is often said that twist runs into the thin places of the yarn 

and heavier sections of y&.""n have less twist. This is quite tru.e but 

we should note that the twist factor is the same irrespective of whether 

that section of the yarn is heavy or light. 

Table 19 gives the comnon twists used. 
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!ABLE 19 146. 

Till !UBS Pll DC! 

U/SP !VIS'!' P~cr<ll 

11.0 12.0 12.0 12.5 13.0 

6 •• 49 •·69 4.99 5.10 5.30 

7 4.16 4.35 4.54 4.73 4.91 

8 3.89 4.07 4.25 4.43 4.60 

9 3.67 3.83 4.00 4.17 4.33 

10 3.48 3.64 3.79 3.95 4.11 

12 3.17 3.32 3.46 3.61 3.75 

14 2.94 3.07 3.21 3o34 3.47 

16 2.75 2.88 3.00 3.13 3.25 

18 2.59 2.71 2.82 2.94 3.06 

20 2.46 2.57 2.68 2.80 2.91 

22 2.35 2.45 2.56 2.67 2.77 

24 2.25 2.35 2.45 2.55 2.65 

28 2.08 2.17 2.26 2.36 2.45 

32 1.94 2.03 2.12 2.21 2.30 

--- - -.~-
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Jloisture 

Jute samples gain or lose moisture to the-atmosphere more quickly 

than is often supposed. A sample left exposed to the atmosphere i11111ediately 

begins to condition to its natural regain. Even 20 - 30 minutes is long 

enough to cause a change of a f ev percentage points, so when sampling 

and testing for moisture it pa.ye to have a good supply of polythene 

bags for transporting specimens to the test room. 

Oil Content 

To me6'3Ure the oil content of jute goods the most satisfactory method 

is the Soxb.let test. Other methods include a modified Dean and Stark 
. 

technique or the w.r .R.A. Rapid. Oil Test. lfo matter which method is 

selected the solvent which is used ertracts some of the natural pile and 

wazes in the fibre as well as the ~o. The amounts vary as the following 

figures show. 

Solvent 

Petroleum spirit 

Toluene 

Dichloromethene 

Natural oils and waxes 

removed 

0.12"' 

0.30 % 

0.35 "' 

If two teat methods are used in the same l&boratory due regard must 



be paid for these differences. 

A selection of miscellaneous information on product assessment 

follows in the nert pages. 
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mot•"ture OCllStmS• 

at titteret oil oClllSs't• { 9. 4rz tibn bui•) 

Oil Contents 
II gJ. J1. ~ Jf. § :; !!/. J1, - -
10 9.1 9.0 8.9 8.8 8.8 8.7 8.6 8.5 

11 9.9 9.8 9.7 9.6 9.6 9.5 9.5 9.4 

12 10.7 10.6 10.6 10.4 10.3 10.3 10.2 10.1 

13 11.5 11.4 11.3 11.2 11.1 11.0 10.9 10.8 

14 12.3 12.2 12.1 12.0 11.9 11.8 11.7 11.6 

15 13.0 12.9 12.8 12.7 12.6 12.5 12.4 12.3 

16 13.8 13.7 13.6 13.4 13.3 13.2 13.1 13.0 

17 14.5 14.4 14.3 14.2 14.0 13.9 13.8 13.7 

18 15.3 15.1 15.0 14.9 14.8 14.6 14.5 14.4 

19 16.0 15.8 15.7 15.6 15.4 15.3 15.2 15.1 

20 16.7 16.5 16.4 16.3 16.1 16.0 15.8 15.7 

21 17.4 17.2 17.1 16.9 16.8 16.7 16.5 16.4 

22 18.0 17.9 17.7 17.6 17.5 17.3 17.2 17.1 

23 18.7 18.5 18.4 18.3 18.1 18.0 17.8 17.7 

24 19.4 19.2 19.0 18.9 18.8 18.6 18.5 18.) 

25 20.0 19.8 19.7 19.5 19.4 19.2 19.1 18.9 

26 20.6 20.; 20.3 20.2 20.0 19.8 19.7 19.5 

27 21.2 21.1 20.9 10.8 20.6 20.4 20.3 20.1 

28 21.8 21.7 21.5 21.3 21.2 21.1 20.9 20.7 

29 22.5 22.3 22.1 22.0 21.8 21.6 21.5 21.3 

30 23.1 22.9 22.7 22.6 22.4 22.2 22.1 21.9 



6 - 10 lb 

10 - 24 lb 

10 - 24 lb 

24 - 32 lb 

CB:, good heHia 

8 - 10 lb 

lfedi• heedm 

8 - 9 lb 

SacJci!g W:!]? 

10 - 12 lb 

§!ckiy nft 

30 - 40 lb 

115 - 125 

125 - 130 

105 - 110 

100 - 110 

90 - 100 

80 - 90 

10 - ao 

65 - 75 

CV -
14 - 18 

10 - 14 

15 - 19 

10 - 14 

16 - 20 

16 - 22 

18 - 24 

18 - 26 



'rbrelllla/ 'l!areM•/ Porter 

32..!S ml (lltada) 

20.0 5.1 4.7 

20.5 5.2 4.8 

21.0 5.3 4.9 

21.5 5.5 5.1 

22.0 5.6 5.2 

22.5 5.7 5.3 

21.0 5.8 5.4 

21.5 6.0 5.5 

24.0 6.1 5.6 

24.5 6.2 5.8 

25.0 6.4 5.9 

25.5 6.5 6.o 

26.0 6.6 6.1 

26.5 6. 6.2 

"·o 6.9 6.) 

"·5 7.0 6.5 

TRUA.D C<lfVERSIQf 'fA,BLg - lllSSIAJf 

'f'brUlla/ TbrUll•/ Porter 

~ in oh (BtHia) 

34.5 8.8 8.1 

35.0 a.9 8.2 

35.5 9.1 8.3 

36.o 9.2 8.5 

)6.5 9.3 8.6 

37.0 9.4 8.7 

37.5 9.6 8.8 

38.o 9.7 8.9 

38.5 9.8 9.1 

39.0 10.0 9.2 

39.5 10.1 9.3 

40.0 10.2 9.4 

40.5 10.j 9.5 

41.0 10.5 9.6 

41.5 10.6 9.8 

42.0 10.7 9.9 

'l'breua/ 'fttrMJJ.a/ 

10 oe iaob 

49.5 12.5 

50.0 12.6 

50.5 12.7 

51.0 12.9 

51.5 13.0 

52.0 13.1 

52.5 13.2 

53.0 13.4 

53.5 13.5 

54.0 13.6 

54.5 13.8 

55.0 13.9 

55.5 14.0 

56.0 14.1 

56.6 14.3 

57.0 14.4 

Ponw 

<•··•·> 

11.5 

11.6 

11.8 

11.9 

12.0 

12.1 

12.2 

12.3 

12.5 

12.6 

12.7 

12.8 

12.9 

1).1 

13.2 

1).) ... 
VI ... 
• 



75 9.5 5.9 104 

'16 9.7 6.o 105 

77 9.8 6.0 106 

'18 9.9 6.1 107 

'19 10.0 6.2 108 

80 10.2 6.3 109 

81 10.) 6.3 110 

82 10.4 6.4 111 

83 10.5 6.5. 112 

84 10.7 6.6 113 

85 10.8 6.7 114 

86 10.9 6.7 115 

87 11.0 6.8 116 

88 11.2 6.9 117 

'1'RHElD carnRSIQf TABLB - SACDJIO (COin'l1'0ED) 

13.2 8.1 133 

13.3 8.2 134 

13.5 8.3 135 

13.6 8.4 136 

13.7 8.5 137 

1).8 8.5 138 

14.0 8.6 139 

14.1 8.7 140 

14.2 8.8 141 

14.4 8.8 142 

14.5 8.9 143 

14.6 9.0 144 

14.7 9.1 145 

111.9 9.2 

16.9 

17.0 

17.1 

17.3 

17.4 

17.5 

17.7 

17.8 

17.9 

1a.o 

18.2 

18.) 

18.4 

10. ·i 

10.5 

10.6 

10.7 

10.7 

10.8 

10.9 

11.0 

11.0 

11.1 

11.2 

11.3 

11.4 

.... 
VI 
N 
• 



strip THj 

Ve:tt - Vett -
7 or./40, 8 x 9 100 kg 75 kg 35 kg 25 kg 

lto•/40, 9 % 9 100 90 35 30 

9 or./40, 11 x 12 120 110 40 35 

10 or./40, 11 x 12 125 130 54 40 ~ 

B Trill, 6 x 8 210 190 70 65 

Heavy Cee 190 200 65 70 

Ill Flour, 8 x 8 185 165 70 60 



'!he following aelecUca ot oaawnica taoton i• giTa ill alpbabetioal. 

ord.er: 

1 dmier • 1.111 deci'tu 

1 dmt/ill • 0.3937 dent/ .. 

1 md/in • 0.3937 •d/ca 

1n - 0.3048 • 

1 n/mn - 0.3048 •/rrl:4 
1 n 2 • 929.030 ca2 

1 n 3 3 - 28.32 da 

1 n 3/1b 
3 

- 0.0624 • /kg 
.. 

1 gallon (UK) .. 4. 54 litre• 

1 hp • 745. 7 watt• 

1 in - 2.54 Cll 

1 tn2 
- 645.16 .. 

2 

1 tn3 • 16.387 ca 3 

1 lb - 453.59 g 

1 lb/tt2 - 4.882 kgf.2 

1 lb/tt.
3 - 16.01 kgf.3 

1 lb/•p • 34.4 tu 

1 OS - 28.35 g 

1 os/-,d.2 
- 33.9 g/a2 

1 os/40" - 37.67 g/,.2 

1 pick/ill • 0.3937 pick/cm 

1 thou - 0.0254 -

1 thread/in • 0.3937 thre8d/ca 

1 turn/in - 39.37 turn•/• 
1 ;,anl - 0.9144 • 

1 yd/lb - 2.0159 ./tg 

1 yd/ma • 91.44 oa/ain 
1 yd2 • 0.8361 .2 



Statistics and Process Control 

It is tmfortmiate that, in many people's minds, the term 'quality 

control' is synonomous with 'statistical quality control' with its 

emphasis on rather obscure terms which are ofte!l ill-understood. In 

jute manufacture only the simplest of statistical calculations are 

required. We must be realistic in our approach, aDi wherever possible, 

ve will manage with the minimum of s-:atistics. Hevertheless we cannot 

avoid using some statistical methods at certain places in our technology. 

In this book we must assume a certain basic knowledge of mean, staudard 

deviation etc. If the reader is nev to the subject some useful books are 

listed at the end of this ~apter. 

~ograms 

We can sometill'es get quite a lot of useful information if we plot 

histograms of the results of our tests. These preseut pictorially, for 

u:ample mixed counts of yarn, drift in average and even (not that it would 

happen in ~ mill) suppression of "bad" results. 



n 

r 
Pif 22. Two-peL~ed dis~ributior. 

i 

L, 
' . 
~ 

Fig 23. Ab~or.nal Geussi8Il distribution 

Fie 24. Soi1.e results do not belong to 
the main distribution 



Figure 22 is an example of a distribution vith two peaks. Thie 

is typical of the type which may be seen if two machines which are supposed 

to be identical have a difference in, say, draft, picks, moisture etc. 

Figure 23 represent the results from a test where "poor" results have 

been deliberat6ly suppressed (perhaps to escape the wrath of a superior). 

We see a typical cliff-like end to the distribution instead of the 

gradual decline in the nonnal case. 

In Figure 24 we can see, at the right-hand end of the distribution 

results which are 'rogues'. Are they errors of measurement? Is there 

something far wrong with our process? 

By looking at histograms we can see quite clearly if something 

is wrong. They will not tell us what but they ~ start us looking. 



The ncrmal distribution 

If' we take enough tests, and have a bit of' luck, our histograms will 

become more and more symnetrical until it resembles the typical bell-shaped 

curve of the No:rntll Distribution curve. This is the type of distribution 

we have for many of our test results, e.g. cou.11t, bag weight, strength, 

teist, regain etc. The curve has an important feature. The spread 

from the ~owest result to the highest can be measured by the standard 

deviation {SD) and we can take it, f'or all practical purposes, that the 

lowest result will be 3 :::r: SD below the mean and the highest result will 

be 3 :::r: SD a.Dove the mean. Further, theory tells i·.s that the percentage 

of our results that we will f'ind between each stand.a.rd deviation will be 

as shown in Figure 25. 



2 

·~ 

I 
I 
I 

\ 
\ 

\ 
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Approximate proportiom of l""sults at 1,2 aid 3 star.darn deviations 

away fran the raean 

Fig (25) 

Gaussian distribution 
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Poisson Distribution 

The other distributicm we need some k:ia11•ledge of is called the 

Poisson distribution. This covers events vhich happen randomly and 

fairly infrequently in time. Such tlings as spinning and vear..ng breaks, 

the numbers of defects in cloth, the numbers of faulty bags and the 

like all come under the Poisson distribution. The Poisson distribution 

also has its standard deviation; this has the property of being equal 

to the mean. We rill meet this later when we deal vi.th methods for 

recording defects in our process or products. 

Control Charts 

The first thing to be said is that no chart controls anything. 

Charts are only effective if they are used in the right place at the 

right time and when sensible corrective action can be taken vhen they 

show that something is amiss. )(aziy mills control th~ir quality quite 

• 
successfully vi. thout lm,J' charts. But all the same, a cha.rt does give 

a permanent visual record of how well we are controlling the mill; in 

this respect it fo beneficial. Regrettably, it is easier to learn how 

to set up charts than it is to lcnov d%8Ctly what to do when the process 

goes off-standard. 

Where vi.11 we get most benefit from control charts? Obviously we 

only set them up at key c·:introl points. The coamonest place to see charts 

in use iB at spinning tor controlling .Yarn count, however once a set of 
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heavy or light cans is in at the back of a ha.me we cannot do mu.ch about 

it vhen ve find that the cowt is drifting. It is prudent there:i:-~.l"e to 

put charts at the finisher card sliver stage to get as much early-warning 

as possible when off~ount material is in the process. 

It m~ sometimes be enough to set up control charts at some stage 

in the process for a short time until ve confirm that that stage is under 

control. We can then turn our attention elsewhere, relying on random 

checks to ensure "' .. hat control is being continued and our process norms 

are being met. 

Charts ~ be used to investigate machine-to-machine variations. 

These muS"t be eliminated to the best of our ability. Minor variations 

between machines may still exist despite all our efforts and it ma.y be 

impossible to remove these raul ts in our process vi thin the constraints 

of time and expense. But, as a rule, 'lll attack or. machine defect: and 

variations of speed, draft, picks, etc., will alwav"s improve yarn and 

cloth quality. 

A good rule of thumb for interpreting charts to detect a drift in 

the average is to imagine that ~: .... cha.rt is split into three zones at 

one standard. deviation intervals, Figure 26. 



.3 l[ SD 

Zone A 
2 x SD 

Zone B 

1 ll: SD 

Zone c 
Kean 

Zone c 
1 x SD 

Zone B 

2 x so 

Zone A 

.3 x Sii 

ZQnes ot Actioza for Control Ch&rta tor the lie.an 

Fig (26) 

Decision zones for a control chart 

We then assume that a genuine change has occurred if 

One result falls outside zones A 

Two out of three successive results falls in sones A, or 

beyond. 

Pour out of five successive results falls in zone B, or 

beyond. 

Eight successive results fall in zone c, or beyond. 



Ran(je charts 
In most caaea a range chart ia ot liai ted use tor d&i ly c~trol. 

It ia not easy to find the cause ot high range figure or to do much 

about it at abort notice It vi.11 be found in practice that ve can 

assess the variability sufficient~ well by special studies taken from 

time to time or by taking out weekly CV's. 

Fractior. defective c~ar~s 

Por recording the number of defects in a product e.g. bars/1000 yd 

in CBC, seam gap in bags, soft spools in 1000 sampled etc., we can use a 

fracticm. defective chart. The fraction defective being simply the number 

of faulty items wt.ich have been found divided by the total number under 

e%811lination. For e%3111ple, if ve e%81Dine 100 bags and find 6 defective 

then the fraction defective is 0.06. Fraction defective chart limits are 

calculated thus :-

Warning limits p % 2 JP (1 - p) 

n 

Action limitR p + yp_(_1_p_) 

n 

Where p • traction detective 

Enmple 

Ve inspect euts in batches of 120 and f'ind, on average that we have 

29 ta.ul ts in them. Our chart limits would be -



29 
Praction defective • • 0.24 

+ jo.24 (1-0.24) + 
Warning limits 0.24 _ 2 xi- = 0.24 -2 x 0.039 

I 

" 120 

i.e. the limits are 0.16 and 0.32 

Action limits 0.24 ! 3 
/0.24 (1-0.24) 

xi 
'I 120 

i.e. the limits are 0.12 and 0.48 

.We must note that these limits refer onl;r to samples of 120 and if 

we move &W8iY from this size of sample we should recalculate the limits. 

In practice however, if the sample size varied between 100 and 140 we 

could still keep these same limits without great error. 

Al the :igh the lover /warning and action limits have been shown in the 

calcuation they would not be put on the chart because it is only the upper 

limits in which ve are really interested. Fig\U·e 27 is an example of a 

fraction defective chart for faults in B Twill bags. 



Upper action limit 
13 

.J 10 
Upper warning limit 

'f, defective +: . -

+ 
+ +, Mean level 

4 
+ + 

.. 
Fraction defective, B Twill bags, sample size 120, all defects 

Fig (27) 

Fraction defective chart 

Eild brea..~ tests 

If we do decide to include end breakage tests and idle spindle -
surveys in our control scheme we have to take cognisamce of their 

va.riabili ty. A control chart can be made using limits cdculated tram 

Warning limit 

Action limit 



Where c • mean number of breaks or idle spindles. .&gain on the 

chart ve would only use the upper warning and action limits. 

Accuracy of small samples 

By taking small samples of in-process material and finished goods 

we hope to be able to assess the properties of our whole production vi.th 

reasonable certainty. Statistics can help us to :find how large a sample 

ve should take in order get a specific degree of accuracy. 

For most industrial applications, a satisfactory level of certainty 

is taken as 9~. That is to sa,y, 95 times out of 100 of our estimate 

of the &ecuracy from a small sample will be correct. 

For properties which follow the normal distribution (count, weight, 

regain and so on) the accuracy at the 9rjfa level can be found from -

n • 

Where 

Enmple 

n • number of test 

V • Coefficient of Variation 

E • Accuracy level 

'l'he breakillg load r::v of a yarn is 1~ and we make 100 tests, vbat 
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i• the accuracy of our results? 

j 3.84 x 152 

E • ---- • 2.'JI, 

100 

This tells us that the mean ve find from these tests is (95 times 

+ 
out of 100) within - 2.<JI, of the true average of all our production. 

Looked at another V&J, if ve want to be reasonably sure (i.e. at the 

951' level) that the mean· breaking load ve find from a number of tests is 

vi thin plus or minus 1~ of the bulk, how many tests do we require? 

n • 

2 
3.84 :z: v -

2 
3.84 x 15 

- 864 

Despite this large number of tests, ve could still be unluc~ and 

be wrong 5 times out of 100 (1~ - 9~). We can, if ve wish, improve 

our chances by going to a higher level of certainty. At 9'JI,, the constant 

in the above formula (3.84) goes up to 6.64 and repeating the calculation 

we find that for this improved. certainty we must carry out the colossal 

number of 1494 tests. 

Tab le 20 gives the accuracy level (at the 9r;ffe confidence limit) 

relating to various numbers of tests and the CV of any particular property. 
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TJ.BLE 20 

J.ccuracy of test results for means 

CV of Number of tests 

property 5 10 15 20 25 50 1(1() 

+ + + + + + + 
3 - 2.fffo - 1.9,£ - 1.~ - 1.~ - 1.z' - o.EJI, - o.f/1, 

4 3.5 2.5 2.0 1.8 1.6 1.1 o.8 

5 4.4 3.1 2.5 2.2 2.0 1.4 1.0 

6 ~.3 3.7 3.0 2.6 2.4 1. 7 1.2 

7 6.1 4.3 3.5 3.1 2.7 1.9 1.4 

8 7.0 5.0 4.0 3.5 3.1 2.2 1.6 

9 7.9 5.6 4.6 3.9 3.5 2.5 1.8 

10 8.8 6.2 5.1 4.4 3.9 2.7 2.0 

12 10.5 7.4 6.1 5.3 4.7 3.3 2.2 

14 12.3 8.7 7.1 6.1 5.5 3.9 2.7 

16 14.0 9.9 8.1 7.0 6.3 4.4 3.1 

18 15.8 11.1 9.1 7.9 7 .1 5.0 3.5 

20 17.5 12.4 10.1 8.8 7.8 5.5 3.9 

22 19.3 13.6 11.1 9.6 8.6 6.1 4.3 

24 21.0 14.9 12.1 10.5 9.4 6.7 4.7 



'l'o uae the Table, enter the row at the CV or the property in question 

and the colmn at the number of tests. The figure at the jtmction of the 

row and the column shove the accuracy n can expect. 

hamples: 

Yam hank weight CV in a mill is rffe what is the accuracy of a ~bobbin 

+ 
test? We can expect that the bulk average will be vi thin - 4.4 of' ti...e 

sample average. 

Bag weight CV in a mill is !fl,, how many bags should be weighed to get 

an accuracy of ! 'z1, ? 15 bags need to be weighed. 

Just· as the mean has its degree or accuracy, so too does the s-tandard 

deviation. The accuracy (at the 9'JI, level) of the standard deviation 

is found from 

19208 
n ·----

E2-
where r. • number of tests and E • accuracy level~ 

Enmple: 

How many tests do we need to carry out to find the standard deviation 

+ 
of our production correct to - 'JI, 

19208 
n ·-----

5 % 5 

• 768 



'!'able 21 gives the accuracy level to be expected in Blanda.rd de.viation 

for different nmbera of tests. 

TABLE 21 

Accuracy of Standard Deviation 

Number of Tests Accuracy 

10 44 ~ 

20 31 

40 22 

80 15 

160 11 

320 8 

610 5 

1280 4 
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We see at once that to get a good idea of the true standard deviation 

requires a very considerable volume of testing. This is why in day-to-day 

QC work we can get quite large fluctuations in the SD (and hence the CV) 

from mall numbers ef tests. It ia easier to get an accurate estimate 

of the average of a set of samples than it is to get the sarae accuracy 

in the standard deviation. Prom Table 21 we can see the low level of 

accuracy ve get in our estimate of S.D. ev~ f~:;w 50 or so tests. 



The forego~ paragraphs were concerned vi. th resul te falling into 

the nomal distribution. •ov ve can consider those which are governed 

by the Poisson distribution. For the same 95'1> level of confidence the 

formula for the relationship between the number of tests, n, and the 

accuracy is: 

Example 

n • ( ~)2 
E 

It is necessary to know the true warp breakage rate in a certain 

cloth to an accuracy of ± 1 ~ (quite good enough for most pirposes), 

hov many yam breaks must be obs :trved.? 

196 2 
n • (-) 

15 

• 171 

If the time to accumulate 171 breaks is, say, 12 hours then the estiaated 

171 
hourly rate is - • 14.3 warp breaks per hour and we can, vi.th reasonable 

12 
certainty, state that the true warp break rate is not more than 16.3 or 

less than 12.1 (14.3 ! 1~). 

Jn idle spindle survey is planned and an accuracy of 5'f, is needed, 

bow maziy observations are required? 

n • ( ~) 2 

5 

• 1537 



Since each time we observe the 'frame we are, in ef'fect, uking 100 

observations (on a 100 spindle frame) ve must vi.sit the frame 15.37 i.e. 

16 times, to get this accuracy. 

Standard Errors 

By the use of the Standard Error (SE) we can arrive in another 

va::r at some idea of the properties of the bulk fonn which a small sample 

is drawn. The SE of the mean of a normally distributed property is found 

from : 
+ S.D. 

Mean 

where n • number of tests 

Again at the 9~ confidence level, we find that the true mean of 

the bulk from which we have drawn our small sample will lie within : 

Mean 2 x S.E. 

EJ:ample: 

The mean strength of a cl..,"i.J.i is found to be 70 kg when 10 tests have 

been performed on it. From the mi 11 records we know that the standard 

deviation is around 5.6 kg. With 9~ confidence we can SSJ' that the true 

mean of all the c!oth being woven at that time is : 

+ 5.6 
70-2x-

./10 

i.e. between 66.5 and 73.5 kg. 

172. 



In the same VlliY't the standard deviation has i!! standard error, 

but this time it is found from: 

S.D. 
S.E. of S.D. • 

Example 

10 strength tests are made on the previous cloth and we wish to 

know how accurate the CV is : 

5.6 
S.E. of S.D. • 

(20 

This is to say the true S.D. could be anywhere between: 

4.3 and 6.9 kg 

giving a CV of between fd, and 1 of, 

We repeat,it is very difficult to estimate the S.D. and CV with 

any great degree of accuracy from a small number of tests. We would 

do well to ignore CV altogether unless we have 25 result~ or more to 

work with. 

Dealing with Specifications 

Sooner or later our sales department will ask us if one of our 



products can aeet a specification laid down by a customer. The specification 

~ be based on a national utandard or it mq be determined by the 

customer himself. In either case the steps to take are: 

1. Examine the specification carefully. 

Are we familiar with all the tenns used? 

Do we have all the necessary test equi pnent in our laboratory -

if not, can we send our product to be tested by an independent 

organisation. 

De we have experienced personnel to do the tests? 

Can we use our existing QC records to help us to decide if we 

can meet the specification? 

2. Take suf'ficient .samples from cWTent production to make a good 

judgement. The sampling scheme will usually (but not allfa3s) 

be laid down in the spec~fication. If it is, then follow it 

exactly. If it is not then state clearly how you have drawn 

the samples. 

3. .ls~ess the samples. 

Again, the test methods will usually (but not always) be laid 

down. If they are follow them exactly. If you cannot do this 

state clearly exactly hov you have done the tests. 

4. Compare the results with the specification. 
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5. Set up the neces&vy sampling and testing procedures if they 

are outside the normal QC system being operated. 

Process Capability 

To judge whether our process can meet a specification we use a 

concept called the Relative Process Capability. This is found by dividing 

the total tolerance in the specification by the standard deviation of that 

pi.rticular property. 

Our process will be in one of the three categories: 

1. Low relative capability -
T 

if --- is less than 6. 
SD 

2. Medium relative capability -
T 

if - is between 6 and 8 
SD 

3. High relati~e capability -
T 

if - is greater than 8 
SD 

The process is certain 

to have failures 

The process is bo"1erlin~. 

Som~ failures are inevitable 

The process can produce 

goods which will pa.ea the 

specification easily 

Figure ~ shows three cases where our variability will (a) just pas& a 

specification (b) fail and (c) pass eas~1y 



{RPC) 

Let U11 look at two uamplea of the use or relative process capability 

1. We have been asked to supply a 12 lb yarn to the following 

specification. 

Mean of 25 x 100 yd hanks 

Quality ratio (50 breaks) 

Lowest individual break 

11.85 - 12.15 lb/sp 

11o.' 

9 lb 

We must examine each aspect of the specification in turn 

{a) Co\D'lt -
Our mill records indicate our hank weight on means of 

25 x 100 yd is ~. Our QR for g od Tossa yam is 120% 

and the CV of strength is usually around 1~ 

SD hank wt. 
2 

• 12 x ~ • 0.24 lb/s? 
100 

The tolerance allowed is 0.3 11/s~, 
0.3 

R.P.C. • • 1.25 
0.24 

This is much less than 6 and so we will have no chance of passing 

the CO\D'lt requirement. 
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Spec:if'ication tolerance .. ~ 

Fig (28) 

Illustration of relative 

process capability 

Mediun R.P.C. 

Low R.P.c. 

.. 

High R.P.C. 
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( b) Strength 

'l'he usual average strength of our 12 lb yarn is 14.4 lb 

(1~ QR) and our SD of strength is 1.73 lb 

If we supply our normal yarn whose average strength is 14.4 lb 

then we would expect our minimum strength to be 9.21 lb (14.4 - 3 x SD). 

Therefore we would expec-': to meet this aspect of the specifisation. 

(c) Conclusion 

We know from our experience that a hank weight CV of 'z% is vecy 

good and we are unlikely to be able to improve it. The specification 

as it stands, is impossible to fulfill and the specification would 

have to be discussed with the customer and a modification to it 

agreed. 

2. The second example concerns the weight of B twill bags. We are 

are told in a specification that all the bags must iie between 945 g 

and 1120 g. What is the maximum CV of bag weight we may have in order 

to pass the specification? 

To pass comfortably we want an R.P.c. of 8 or more 

i.e. 
T 

SD 

1120 - 945 

SD 

• 8 

z 8 

Tberef ore SD • 22 g 

.. 
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The mean bag weight is to be 1020 g and therefore the ll&ri.mwn 
22 x 100 

- 2.zl, CV ve can allow is 
1020 

One f"inal word on process capability. Some customers demand 

levels of performance which can never be achieved with jute fibre and 

jute processing machinery. Equally, some mill managers indulge in 

wishful thinking in relation to the tolerances they can achieve. There 

is no possibility of controlling a mill without realistic and truthful 

recognition of the variables in the process. One hears of managers 

who la.y down impossible standards and blame the production ant.. laboratory 

staff when they are not met. This is not to S83' that quality standards 

can be slack. For the long--term future of the mi 11, ::ruali ty standards 

must be high but attainable. 

Sampling 

In-process checking and product assessment by drawing small samples 

for the purpose of detecting non-etandard occurences cannot be relied upon 

to be completely accurate and trustworth.Y. 'Bo samplin15 scheme can find 

,!!l defective processes and products. 1~ inspection might be expected 

to do this (barring inspector fatigue) but it is clear that this is 

impossible to achieve. 

When we compare sampling, in the sense of enmining carefully small 

samples, which we assume to be representitive of the bullc, with 1oo% 

inspection we find : 



- f'ever QC ataf'f are needed 

- the monotony of 1~ inspection vi th . ta attendant errors is 

avoided 

it is a cheaper system to operate 

in destructive testing on olivers, yarns and fabrics it is the 

only workable solutior! 

"bad" quality or processing conditions may be missed when a 

"good" sample is dra;.m 

"bad" samples ~ be selected from processes which are in fact 

operating at standard 

- more planning and organisation are required 

All the sampling plans which are published are based upon random 

sampling i.e. all samples which have be.en drawn have equal chances of 

being selected from the bulk. In jute manufacture, as in many other 

industrial processes, we cannot achieve this exactly. We can only take 

samples, for instance, from the outside of bobbins or spools; ve can only 

take cloth sampleG from the end of roll, and so on. So, in our case 
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we have, as it were, several streams of our ~uct flowing through the 

mill. From these we can only sample at specific intervals. '!'his introduces 

us to "between" and "within" variation and its sampling difficulties. 

As an eumple, we might have 10 bobbins on which we wished to carry 

out an accuracte count test, so ve decide to take 10 hanks from each bobbin 

weighing each individually so that ve finish vith 100 test hanks. 



Bobbin lo. Hank lo. 

1 2 3 4 5 6 1 8 9 10 Kean 

1 7.8 8.2 8.1 8.0 8 .. 3 7.7 8.1 a.o 7.9 a.1 a.a 

2 8.0 8.1 7.5 7.9 a.1 8.4 8.1 7.9 7.9 8.2 8.o 

3 7.2 7.6 7.8 8.o 8.1 7.4 7 • .S 7.6 7.9 8.o 7.7 

4 8.4 8.2 8.6 8.7 8.1 8.5 8.o 7.9 a.a 8.2 8.3 

5 6.9 7.2 7.4 7.0 8.1 8.o 7.5 7.6 7.4 7.5 7.5 

6 8.1 8.2 a.4 7.6 7.4 7.8 7.9 7.9 a.o 8.1 1.9 

1 8.6 8.4 8.6 8.5 8.1 8.o 8.4 8.1 8.4 8.4 a.4 

8 6.8 7.0 7.2 7.4 7.6 7.0 7.2 8.0 7.5 7.5 7.3 

9 8.0 8.1 8.1 8.1 .7.8 7.7 7.9 8.2 8.1 8.0 8.0 
.. 

10 a.5 a.1 8.6 8.4 7.9 8.2 8.1 8.6 8.9 8.o 8.4 

Mean 7.8 8.0 8.0 8.0 8.0 7.9 7.9 8.0 8.9 8.o 

CV 8.3 6.7 6.6 6.5 3.5 5.8 4.5 3.6 6.2 3.6 

If we calculate the CV for each bobbin then take the grand average CV 

(i.e. calculating the vertical columns) we are finding the variation in 

cO\Dlt within bobbins. This value is 3.6 '/a. Using the same data but this 

time calculating the C:V between bobbins (i.e. cal~ulating horizontally) 
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CV 

2.3 

3.0 

3.7 

3.7 

5.1 

3.7 

2.5 

4.8 

2.0 

3.9 

we find a CV of 5.7 '/a. Which is "correct"? In fact they are both quite correct 
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and we have found slightly different answers because ve are really 

measuring·tvo sorts of variation - the within-bobbin and the between-bobbin. 

If ve treat all the results as one and repeat the calculation of CV ve 

get a value of 4 'fr,. This figure encompasses the vi thin and between 

variability. Theoretically the total variability is compounded from the 

other two elements in this vay -

Total CV • J CV vi thi~ .,. CV between 
2 

We must always remember that the CV ff.gures which we_ use evecy day 

depend upon the number of tests we do, how many samples we take and from 

where we take them. It is therefore meaningles;.; to say "we have a count 

CV of -z!,n vi thout explaining exactly how we take our samples and do our 

calculations. 

It may help to put sampling into perspective if we look at Bangladesh 

Standard 813 for 7-!- oz hessian in the light of the sizes of the samples 

which we must take when we a.re testi11g against this Standard. Let us 

suppose that we have a. consignment of 95 bales to e%allline. The Standard 

requires us to take the samples in the follcwing manner :-

1. Prom the 95 bales take 10 bales and weight 

to find 

2. From these 10 bales, take 3 bales and check 

them for 

GROSS MASS 

TARE 

LENGTH 

MEDIUM ilD SHORT 

CUTS 



3. Prom these 3 bales take 15 cuts and measure 

4. From these 15 cuts take 3 m of cloth and check 

ENDS, PICKS 

WII7l'H 

BREAKING LOAD 

OIL CONTENT 

Now, the 95 bales in our consignment weigh 40565 kg and our sample 

sizes are 

1a3. 

1. Gross weight 4057 kg i.e. 1(1,t of the consignment 

2. Tare, etc. 1281 kg 3.2 " 
3. ~egain, etc. 285 kg 0.7 " 
4. Strength · 0.7 kg 0.002 " 
5. Oil content 0.06 kg 0.00015 " 

Equally, when we test yam count once per shift we are e:i:amining an 

extremely small fraction of the bulk. For instance, we might have four 

4'i- inch fl"ames spinning 8 lb yarn at 3800 riJll with 4.2 tpi. If the control 

scheme is set to take one set of five bobbins from the block of frames 

once per shift then during this time ve will have produced 4,000,000 yards 

of yam. '!'he test sample is 500 yards long and is only 0.01% of the bulk. 

It is from these extremely small samples that we must glean information 

about our process and products. We must therefore be rather cautious 

when making judg4!!ments from them and we must not jump to conclusions 

vi thout double-checking. Bef'ore we can compare one mi 11 with another it 

is absolutely imperative that we ensure that the sampling plans ~ the 



methods of calculation are identical in all respects. 

Introductory books on Statistics. 

1. Facts from Figures, Xoroney, Pelican Books. 

2. Statistical methods for Textile Teclmologists, Norris and Tippet, 

Textile Institute. 

3. Simple Statistics, Pitman. 

4. Quality Control, Juran, kGra.w-Hill. 



The Process Control Scheme 

We must repeat that there is no single scheme which is suited to all 

mills, and it is management's task to plan the size of the scheme in the 

light of : 

- Product value and market 

- Capital available 

- Number and ability of staff 

- Information feed back and action 

It takes a degree of determination to reduce quality control costs 

but unless the scheme is pla.ying a positive role most of the eipense 

incurred is wasted. There is no merit what soever in filling not &-books 

vi th data on which little or no action is taken. It is far better to 

carry out a amall number of essential tests well than to test too many 

factors in a sketchy fashion. 

In the following pages, ezamples of control schemes are given which 

are realistic in terms of cost and, at the same time, give sufficient 

information to line management in the task of the controlling quality in 

the mill. 



Besaian unit 

Scheme 1 represents the minimum level for a hessian unit laid 

out as follows: 

250 looms @ 9 lb/hour - 18000 lb/shift (approx.200 cuts) 

Average fabric weight 8.75 oz/40 constructed from 4-,1, warp and 

5~ weft in weight 

warp required • 846o lb/shift 

weft required • 9540 lb/shift 

tt" SD frames producing 65 lb/hour of warp and 75 lb/hour of 

weft i.e. 16 wa:rp frames on one count and 16 weft frames on 

two counts 

5CJ% sold as cloth - 100 cuts/shift 

so% sold as bags - approx. 10000/shift 

Sacking unit 

In example II we consider a sacking unit producing mainly B 

'l'wi.11 bags. 

250 looms @ 18 lb/hour • 36000 lb/8 hour shift 

186. 
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'!'his is equivalent to about 18000 bags. 'l'he product 

specification levels are not high. '!'his would be reflected in quality 

control expenditure to an extent but the short, low-grade fibre which 

is used increases the difficulties ef control. 

CBC tmi t 

Example III is a scheme for a 50 - loom mill weaving secondary 

carpet backing from good/medium long jute. 

50 looms @ 14 lb/hour • 5600 lb/8 hour shift 

If the.cloth is 3.6 m wide and weighs 167 g/m2 the mill will 

produ.::e about 4 't'Olls per shift •. This cloth has a higher unit value 

than either of these in I or II and a good quality standard must be 

kept up. Process control is increased accordingly. 

Yam tmit 

Finally, eD111ple rv is a scheme in an export-oriented yam mill. 

The quality standards are very high and good process control is essential. 

10 4-i" A/D frames @ 110 lb/hour • 8800 lb/shift 

This is equivalent to about 550 precision spools per shift. 
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'!'eats per shift 

Control point Control pa.ram~ters Iii 11 examples 

I II III IV 

Morah weight mean, CV and MR 1 1 1 1 

Emulsion added/ 

flow rate quantity 1 1 

Emulsion composition proportions 1 1 1 1 

Er:nilaion stability stability 1 1 

Fin.card sliver m/c to m/c 1 1 2 2 

variations in count, 

MR 

Fin.drwg.sliver m/c to m/c variations 1 1 2 2 

in count, JIR 

Yarn count mean, recor 1_ <:'I weekly, 4 4 2 6 

MR 

Beam moisture mean 1 1 1 

Cloth width on front rail 25 25 25 

ends :z: picks m loom 5 5 5 

faults (cuts/rolls) 10 5 1 

Wt + KR (cuts/rolls) 5 3 1 

Spools faults + MR 25 

Bags Wt + KR 25 25 

size 25 25 

faults 25 25 

RH at selected sites 1 1 1 1 



• 

Testa per ~ (in addttion to shift 

tests) 

Control point Mi 11 e.umpl eR 

I II III IV 

&rulsion added 1 1 

~lsion compositio1'stability 1 1 

Standard of packing 1 1 1 1 

Drawing frame inspection 1 1 1 

Spinning frame inspection 1 1 

As a guide, the fo:i.lowi.ng figures gi":"e the quality levels which 

can be reached in a well-run mill. 

1. Morahs 

Overall mean 

Individuals 

Means of 25 

Regain 

2. Emulsion applicati?ns 

Good quality long jute 

1000 g 

750 g - 1250 g 

950 g - 1050 g 

W ma.x. for individuals 

lfJf, 1118.%. for means 

High R.H. Period 
+ 

22 - ~ 

Low R.H. Period -
24 .:t~ 



!at4laion &fElications 

lbdium quality long jute 

Keath& 

Cuttings, good 

Cuttings, low 

3. EZ.ru.lsion compositior: 

2<J1, application 

2'lfo 

2'1/o 

281i 

3'lfo 

35'% 

38;£ 

4. Maturing times 

High quality long jute 

Medim long jute 

Mestha 

Good cuttings 

Low cuttillgs 

190. 

His!! R.H. Period Low R.H. Period 

+ + 
22- ~ 25 - 'lfo 

+ + 
25- ~ 28 - 'do 

+ 
28 - 'do 

+ 
32 - ~ 

34 ± 'lJ, 38 ± 'do 

% oil in emulsion for target oil 

10 - 1 :? 

9 - 11 

8 - 10 

2 days 

3 da,ys 

5 days 

5 da.ys 

8 da.ys 

contents of 

20 - 24 

18 - 22 

16 ... 20 24 - 28 

14 - 18 22 - 26 

19 - 23 

18 - 22 

16 - 20 

.. 



5. Finisher card regularity 

Carpet yarn 

CBC yam 

Hessian 

Sacking warp 

Sacking weft 

6. Finisher drawing regularitr_ 

Carpet yarn 

CBC yam 

Hessian 

Sacl:ing warp 

Sacking weft 

7 • Cow t CV "' 

Good carpet yam 

Med.i um carpet yarn 

Hessian 

Se..cking warp 

Sacking weft 

CV (5 yd teats) 

fJ1, maximum 

fJ1, 

CJ!, 

1o% 

1.¢% 

CV (25 yd tests) 

ff/o marinrum 

Effo 

CJ1, 

1~ 

14% 

4.~ maximum (100 yd tests) 

5.~: 

6.<1% 

7. <J1, 

8.~ 



8. Beam moisture regain 

CBC 

Hessian 

Sacking 

9. Cloth width on front rail 

40" Hessian 

10. Ends and picks in loom 

Hessian 

Sacking 

11. Bags Hessian -
Width + 1 in 

- 0 

Length + 1 in 

- 0 

Weighi. +$ 

14 - 1~ 

16 - 2<Jf, 

20 - 2.1,t 

41 - 41.5 inches 

+ 
- /ffa 
! 5% 

Sackin~ 

+ 1.5 in 

-0 

+ 1 in 

-0 

+ 1~ 

192. 
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Waste Control 

Control of waste is an important, but often neglected, aspect of 

process control. l~t us first look at some of the factors which create 

waste. 

1. Low grad.es of jute. Short, coarse fibre will always make 

more waste due to greater quantities of machine droppings, 

more sliver and ~hread waste because of the more frequent 

machine stoppages, chokes, laps etc. 

2. Moisture regain. If the.regain is low we can upect to have 

more cad.dis. As an enmple the figures given below show 

the results obtained in one trial on hessian weaving. 



3. Low oil content. Vb.en spinning is carried out vi.th low 

( 1 - ~) oil contents we may e:q..ect to find more cad.dis, 

ai~bonie dust machine ~roppings etc. 

4. Poor maintenance of the machinery. Card settings, poor 

drawings, frequent spinning and weaving breaks, poor loom 

tuning etc all play their part. 

5. Poor operational techniques. Ove~load.ing the machinery, 

excessive speeds, inefficient batching all add to waste 

considerably. 

6. Low ak::ill-levels and poor supervision. This, a.s much as 

anything else, can be a prime cause of excessive waste in 

the mill. If, for example, workers are allowed to make long 

splices or discard large amounts of sliver when they have 

a choke or a lap; throw a.way large co1>9ends; ignore t~ 

ending; discard bo·obins at winding which have only one or 

two layers of yarn on them after a brea)<.; at winding; all 

these and many more adt.: to the Ya.Ste burden of the illill. 

Waste c3.ll be classified as 

reworkable, e.~. sliver, t~U"ead waste, clotn cuttings, 

ehalcen dust or 

- unrecoverable waste. Stick, f~ne dust, oil.:,r machine 



droppings and other debris coue into this ca.tegor,y 

Reworkable waste should be used only in lower batches if quality is 

not to suffer. Top quality yarns cannot be made succedsfully if waste 

is injected i~to them. 

Waste measurement 

Periodically, the quantities of waste should be related to inputs 

to give a means of measuring the degree of control which is being excercised 

in the mill. There are a number of ways of doing this but we should be 

a.ware of two important factors. The first is that we have "invisible" 

waste arising from moisture losses and volatilisation of the Jl30. The 

second is that we have "visible" waste i.e. the sliver, thread and cloth 

wastes which 'life can see. This latter comprises recoverable waste, the 

mill dust sweepings, etc., which cannot be used again and which are either 

dumped or burnt. 

Waste calculations are often vi ldly inaccurate and it is safer to 

take out figures over a fairly long period to reduce errors (especially 

of the work-in-progrese stocks). A three-monthly waste balance is more 

reliable than a weekly one. 



h an eDllllple of a waste balance, a mill might have:-

Inputs: 

Rav jute 239.5 tonnes 

.mo 12.1 

Emulsifier 0.3 

Dressinf materials 2.1 

254.0 tmnes 

O;lening w.i.p. stock 73.2 

327 .2 tonnes 

Out pub: 

Cloth 247.0 tonnes 

Packsheet 2.5 

Mill dust (to boiler) a.9 

258 .. 4 

Closing w.i.p. stock 62.0 

320.4 tonnes 

This mill had an invisible loss during tne period of 6.8 tonn~s 

(327.2 - 320.4) and a visible loss of a.9 tonnes (mill dust) 

• 



Expressed as percentages of the total inputs these are :-

Visible waste 
8.9 x 100 

- 2. 7 'fo 
327.2 

Invisible waste 
6.8 x 100 

- 2. 1 'fo 
327.2 

Productive yield (320.4 - 8.9 - 6.8)x100 : 93.1 'fo 
327.4 

There are othe'!" ways of calculating the waste percentages. Some are 

called "jute to jute", "cluth to cloth" and so on, which differ in the base 

which is used to calculate hhe percentage. The exact arithmetical method 

is not too important provided comparisons are made s1l, between mills 

which use exactly the same methods for recording waste and use the same 

basis for their calculations. 



-
Abrasion of sized yarns 
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AD frame, quality factors 
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Creaming of emulsion 

~ping at calendering 

Defects in,emulsion 

,yam 

,fabric 

,sliver 

Drawing systems 

Electronic moisture meters 

Emulsion , application 

, defects 

, teffting ' 
' 

96 

168 

73 

40 

60 

21 

19 

99 

47 

91 

160 

186 

f 4 

134 

133 

30 

115 

29 

66 

107 

;8 

61 

127 

34 

30 

35 

!9S. 

.. 



&id break tests 
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41 
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93 

173 

84 

72 

24 

5 

170 
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no 

96 

139 
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70 

97 
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