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APPLICATTON OF QUALITY CONTROL IM:THODS IN WORSTED SPLITING

A, INTDCODUCTICHN

In the last twonty years there have bean certain developments concerning
the technclogy of worsted spinning.  Thesa develcpnants shortened to a
certain extent the Iruwin~ process, At Yhe game time they called for
more highly trcined technicisng able tc evercise conirol and to evalrate

objectively Llhe v material end che {inal product.

Some of the modem tronds iniroduced into the worsted trade are based on
new ideac and [ have ir uind aspeciclly autolevelling, higher drufts,
cone vinding conbined with vam 2learing and a different ayproach to

twicting Jolded yaimus,

This new trord leadl Lo 2 sifuaticn whereby the epirner is confronted by a
bewildering range <f systemn, wachines and inntruments. Everyone in the
wool tex*ile indusiry iy welil aware of tlinge changec and tries to cope

with the new situnticro inn +nhe best possible way,

It is evident that vernu o of the chanyes in the construction of machines
and modisication of procegues we have advancec in the rate of producticn

per opevrstive, ond ¢often wo use lecs oprrations between the raw raterial

and the product.  This promunent advance in the rote of productivity,
amonget other ibirgwo, wan tchieved by the conciderable increacge in machine

speed. At this nwowen., 1 would like to nenuic. « very import:it fact,
namely that the woor “ibres wnich werc befura processed under iro older
slowsr techniques, are adaptibla to the evion' that they car be processed
under modern corditions withoul wy difficudtiec.  Iligber speeda of
processing anc Jewer cper:iion mean increas:d risks of making a faulty

product and we have to adopt wove vigilant control of tue raw raterial,

the intermediate products «nd he {insl product.

For ihe compiete characterisation of a worsted yarn several variable

parameters are recessary. Even when using the eame wool and the same

machinery, the spun yerns vary in quality.
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Systematic tesiing peraits the determination of thir variability and

consequently the esiablichment of the standards and limite of tolerance

towards which the preduction chouid be nimed.  Fov this regular and

ireguent touiing, atuenHnorlie ool conditions as watorn &8 possible
ars Neces.Aly. At tne cane time, vhen Jixine be ~taudard values, it

should bo kept in mind ot cnl; o bimlted seoudavcity of the product can

be achisved. Domands on cutat by puct not e tor rigid, bubt raust always
. J (&) ’
be welated to the capatilities of the iichinary, ths process itgelf and

1he nature of the raw wwborizd,

fhn ipformation on whicn the ~opural 1o beccd can be ohtoined cnly in any
particular sot of cirouotanies by various tyues of Tests. The analysis
of the data tius obtained should sive a oloar pictwuae of tii: variability

and, accordibgly, pauilh Vi cotoblicthiment ¢f sianaerd values, Sinze,

howsver, tolerances must be acceptatie, tho inserprotation of the results
cnd their comparison with the (tondard valuer shovld bLe done with the
aid of statisticzl wethodo. For control tosting in worsted spinning it
is necesscyy to rake choeks of *he mosy imnoriact points in processing.

fhage sre at “he ctuue of tops, cyvings and yaras.  Yarno irust be

pe

agcesged for irresmularity, ennile csreroth, awicl ad vairiations in

14

v

these parucmeters, ond, €ir11, cleanlinees.,

Until quite recent tiner she agucsemend of woel fibrer dn any form (tops,
slivera, roving:s, yarme or cabrace) copended entirely upds the judgement
of a gkilled classer. Alver years of expoerience, th~ woolman tells by

sight and fecl of e Tio.o Dew s pichiciles tof will process in the mill.

This visunal sonoe evabies oL i nllonato qierees lots for different

purposes.

I would like Lo stress ihat the skilled personnl ascecsment of wool remains
a vital fuaction of the trade end probal-ly will rewesin ©0, but much mere
information i now neaded than auliieative Judgenent can cepply.

As the toxtile industry hos grown, end ways of working and cormercial
transactiony have changed, controls hive increased, S0 an accurate assess-
ment of tops, yarn and fabric hao bwecome more and wora essential.  To

i1lussrate Lh.o poini 1 slonld like to guote tne following exanples.

1. Thers ie i tendency Jox epiuners Yo buy the top ozine tizs=d on fibre
diameter in r.crons \,) length of fibres in mm, plus the coefficient of

variation of iibre ler.th.
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2. Specifications are often established concerming the short term and

long term variation of the yarn, the strength of the vain and its variation.

3. Worsted machinery makers, in many carcee, clearly speeify what lougtn
woor fibros wvnould pousiss and bhe mexdiwun poreentage of the chort fibres
allowed o obinin pood reoults on the pavticulay et of spinning eyuiprent.

These are cnly a few cxamples from a Lish vhich is becening longer every
day.

In thic new situation we mvet frnilizrize owigselves with certain new terms
and theorice, For oxample, if we bhave ihe following cpecifications for
grades of wool

i
Tt i Meon Wibre Dianeterp Chnr 32 T At -
Quality (imic rons ) Standard Deviation (6)
80° : 18-14 4 p. (microns)
60" 23-24 6 v v
67 7040 11 »

we must understund the meaning of every detuil and how to tikce advontage
of knowing these deinil: quoted in tha table. We see tihat {he
coefficient of variation (CV) of tne fibre diameter cun be caleculated

and that its value depecnds on the iineness of the fibre.

Standara daviation
CV - s=llnl oo x 1009
Fean [ibre dicmetler

ov . Apx 1000
18

Quality 80°

i

22, %%

Quality 60" ov . Sux 10G

23

]

26,1%

. 8 N
Qelity 36° oo lpx 1006 | pe

58

The importance of the coefficient of variation of the fibre diameter will

be seen later in comncction with the evaluation of short term variation of

rovings and yarns, and for this purpoce an average valuce of CV = "9 ie
adopted.
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The quality of tops depends chiefly on the determination of the fineness of
wool fitren, the lemstl, Lo pen tnd v grtahle mattey and the regularity of
veirht of the o uf lengbi. Tia ot sssorsuent of coloar and crimp is
igporbant as wall.,  pousewer, the des Saunt clree orciorigtie of the wool
Fipoe 1o the averam fooeress woloh Lod docidins fhotor as 121 a8 the

LA vy
4

» . . Al - I e
Fratuaring {‘U“,,L,‘L..ip SVRIEINATTRR VAR R HIRE D G 1 Sintorwed }Iﬂuuct 18

anneroned. STCNE TN S .t evens e cviduatod in the trade
caielly by vioon troom oy I Gl e ceTimate hen
poowibilinres o certoin o Yt peaemd o boor o niyoisal cinditions

of th= persor JorsCImni, oot el SRl Phe capooandile conaitions

el o ovoak Tight ziont Jboace nbroanenieol v wuonluction,
UiTleTauceE in C ap o0 Lo ennbiae AT nbLaened +ha valuer's judge-

f il

Lne wntreductica of cer.uln o trumente ohanged conciderably the whole

situatiorn.

Y. MOASUREREND 07 Miibs F SPIRSY)

ne detonaine tne frveness of dcol fibras a »rojection misercscope can be
vsed, Mhe obner retind, naicly the air-flow method, for the drtermination
of the averugs value of the woo o fibiw dianeter ylves rerults more readily
and pecnans polu jrecioly e~ Vipga 15, ‘e air-Tlow method dues not
~mive the diercroion L the £ ohro oanster, Tt has been shown that in
goreral Jhe air-liow metlo” hos proved te by oouccescfal in obtaining quick

and reiinble voodto,

Any pet Ipalmueeat ool nooond Coreted.  Triw o dame wita the help of

four scaples o wocl of born Uineaess, previcusly meagured with a
mojection uicruvenape. Cois Louswersnt muot b very precise and about
1600 rendin~s 2r nocegillan ) evtubisch a sorrent value.  The calibration
Af evary alr-flow inoteminest of vaeed on o simple formula which 18

i
Cornuntint - roxd

\ cadibrbior procedure mas aooducs the Tcllowing reocudts

. iy o —

4 x
Lot Dlanct o 'oh otven by
’ o ariun) M@ D8 eY)

i W

. 2
Constant - hox 4

e o

4205 17,900
2070 14.000
2:¢.0 17,900
177.0 14.100

N

3

55.970 | 4 = 14.000
Congtont fer thoo o icol L anoaietun - 14, 0
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C, MEASURITTNT OV FIBvE LENGTH

The averag Cibre lengih iv recognised as the second sost important
parametor in *he acocoument of the value of Lop. The importance of this
parameter coxmet bo cvor-—erphan) od veenuse of its v lue to the
ponufactarer on dedornining tho end=use of tie matericl, its conversion
cost and the type and charecton of the yorm and febrio produced.

An corly instyument for detoermining the meon Finye Vonrtbh of twistless
slivers wus The comb socster. e Sevice congicts of @ ceriecs of combs
separeted at intervile of 10 am.  The senple of fiboe g held in the
combe and ceperatsd by hand nnd forcers luto order nf length corronponding
to 2 particualar ccmb. M™e welftt oi cach len il yreoup is deternined on
a ancurate bulonce. The cowb tooter method embracor lhe detemination
of "barbe" and "hauteur', The "barbe" ic tho nwean Yength of the fitres

in the sliver calowlatead by using the weight of fibres of every section,

1 2 > A £
N ¥
L (em! P’ms{ x o P x L Pirg v 1,

(Length) (weieiit) ‘

2 10 1.0 2.4 0

. 14¢ Ah 17,0 450

259 oA 25, 1 .
5 0. d 9. 4 000 Barbe "S%’@' .

600 21, 08,y | 4000 L E
22.030 - 5.9cm
1000 6. 160,70 £000 S0 C 2t0C
| o . 0k
' 5., 2 Gony | e
1500 4.0 284, 1 Srgn 59
U S— w100

kKRR ! <o 5.90]!

- N e

S_ ')’ 4’. !

[

-

L
[

The "hanteus" i3 the wear lons*h o7 the Tibreo in the wliver derived from
Irequences sbtained by dividing the weighre of the 1
lengths,

fibres by the group

The same cxample 23 betore gives the folicwing results:
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Generally gpealiing the "hashe!' ja 15 oainy than the "haytew" (1004 in
exaupl~).  The "hauteur" and its distribution is nearly identical with
the fibre diagra. cr stuple Siagam sreditionslly oblained by taking a
draw cf fivr-o fror o souw.red 2ad of top cad arranging then in decreasing
order of lensth on o velved ponrd,

Hovever, nowedin it 1o ot uzeessary to perforn the ecove rontioied
caleulatiors, Fara oold potheds o7 delermivning the ha be" and

"letour” of tops hove be . develored in the last ften years ov so.

Tvo slecironic mochinen, Lhe Alreter and W.T.1L.A. Fihre Diapgram Michine
becar: very pooliar In rocon. yenz, Ivi votl mochinen o specially
proeparod drew ol fihrees o oobboined end tel throurh an eleatrical condeneny
Lo meanure the wars of Vibr:s along the tult. The Aleeter is the more
advanced 2ppiroow i beinyg actonttic, gives complele resuits in 4=Y

ninutes,

D. NEPS AN9 VRCETAPRIE COpTenm

As o stardacd procedure the muwber of nepe and piecas of vegotable matter
per coasl:nt welpht of wool in a lot of top are detecimined. From a lot
of wocl tep smmples wwn tuken, 2.g. 20g. overy tim:, and an averare of ‘wo
or upto cix are onaminci.

The wetherd used coutl Lo e follows: Tn every cdse a sample of 20z, should
be cut into 20 oie gy pdocos, and every pien. examined sepurately, Thus
attention 1o oive: fu2ly 10 onch piece and detoection of eventuul nep in
easior (zee Fig., ©).  The figure of 1 nep/is ie often used in industry es

a normal stancord vzluc. owmuld be Wotter if aifferent standards were

applicd to the follcwing Clvo grouns,
(1) 18 - 204
(2) w00
(5) 22-~25
{(4) o9 - 28
(5) 2 - sz

E. THE VARIATION IN Wrlsil rBP UNIT I:GTH OF TOP SLIVER

One can detect the differsicec in the weiyht per unit length of slivers
when the ingide of the ball 1o ecompared with their outside.,  This eifect
is common {o the balls muade on gill bowxe:, at diffecent vbages of processing

such ac, gilling o lter coiding and comting.
This fault is mocl appavent ir large bzlls,isr exrmple those which reach

10-12k in weight (soe Pig. %)« The variation in weight can be reduced

by reducing the weight of tie balls to about 6 K

‘,J.
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Much attenticn it now given Lo the influence of the irregularity of yarn

onn the fabrics woven or aniticd fecn St At Lk presoont time lhe most

pooular bectraens Dur oocagtear contan ooty Coe drvendorily of wass per
enrt o of Terstn oo the Yelllon e, Howsver, *5ho question o, 1o wlet degree

Fhe pooud b o teste ol one drvomadzraty of oo popeecent the true quelity

SF Lhe yarn, ant oon vo ocecooed by owesvor ol kni e e the lasice
teaturcy of the y =, w0t wTie etoaman L approameee of the fabrie,

THil 10 besiuns tpero o sthrr popamotes s Rk eust he o daken into

crnpideratior when ‘he Ll 90 yorn lo o sauated nuoe conpletely.

wrvin s an 7ol lueger

.

Per meaenrine o

7 3 T e

creamianito o f s Ay
dparatae, each cporaliin in vornted drawin oy dbe caece!mo ag thic gives
the control of the Mrawing ooty This Pecomes more necessary when the
nuaber of draving oporesions ore reducc, Mo weientivic theory of
Loafting hao ye* boen clenriy ecioblicihed fnodsiall, but experience has
contradicted the carlier view of tie recescity of a high total deublirg.

Ihe total doubling nue been lowored trom 205,000 to Y00, if not lowecr,
Lheverthele.g, the reduction of the ruabev of uperiiions mumilies the

¢ fect of eny accident. in foruer procacee s with 10-17 drawing operations
wnoarcident sl plecing or thinning coudd be o f.ot by tine nurerour doublings,
Thiv cannot be cownsted on with the sherlered processcs wnden, therefore,

“

N . o - e o _— . S P S T F R SRR T e . 1 "
fena WOy il Clooel contIol },3 de Ly Libpr e Lion of e lisizasd roving

croat the arm,

The ratio of the cboerved coefficieat of veriation %o 2 limiving value of
vthe eonfficient of variatica can be ectabliched by uwiing the Martindale
formuis, Tnis fommera of liwie OV may have two fome giving, however,

the same Tovulie,

(a) limit ¢V = 0.1034 x ¥ x d xJ¥m  where R - 1,11

d diameter of fibre
in microns

i

Ku = metric count

i -
100 J1 + 0.0004 x OV af

(v) 1limit CV = —

: Jn where CVd = coeificient of
variatiorn of fitrc

diancter {accepted as 25%)

n = number of {ibres

per crose section of yarn.

3

Verification ¢f these two foinulae

Ex. Yarn 1/30 Na finencis = 20n

(a) limit OV - O.1074 5 4011 x 20 x 6




\ 00 Gt
(b) _Limj_t oy . 1(\. v o 4._ by il S Vil CVd - 25%
J1 4 Got0a & boe .
. A0 oL X Ne) 625 x 0.0004
Ju 0.0,
100 /1., o M x V2 1i2
. Jn In
TA5OD Q73000 - .
n oo -r?}*—,;-m- S o] 3 {8 rivres (known forwula)
20:. y _}() l44(;(
4 iy
Mmit €V 1;— S w13
H . J
Limit €V . 15,99 If Zellweper gave us CV = 18%, our
irvegularity index is I - %
150),\)
= 1,33

As a spinning mill manager wanis things to run nomaally, consequently he
does not want too mrany end breakages., At any :rate, tu have them within
an acceptable limit which he knows frowm expevience (for example, 0
breakage/i00 apin/h).  Fer thig reaszun, the apinner checize the suitability
of finished clivers for srinning by iaspecling their cross-sectional
regularit., Lt the roving iz regular it is no i very Likely that the yam
will have an ercessive nauber of weak places, and so the rate of breakages

will be remsonable.

Experience ihowe Lhat the irregul ity index for rovings should be always
below 2, and ihe counl docs nob enter inte consid loration, 1f the value
is 1.6 we say thot the v nished sliver ic "uverprepared", by this we
mean thot the improved reguiarity of the sliver might be meaningless,
and that this seemingly beneficial agpect will megt probably not Le
found in the yarn.

Calculation of Derree of Perfection for roving {rom the last finicher

The count of roving Km - 4 {weight 0,29 &/m)

Fineness of wool = 20p
limit CV = 0.1074 x R x d XJN
1imit CV - 0.,1094 x 1.1 x 20 x 2
Limit CV = 4.5% Zeliweger gave us CV = 7.5%
1 = ! . . .
Index 45 1.7 which is normal

It can be sezn that to make this calculation we must hnow the finenes:s

of weol in wicro




We might want to know which yern ie the moxe regular,

Yarn A 1/% ¢ = 20, OV (Ere) = 18.%c Index = 1,35

or
N . - - N ! - 3
Yarn R 1/56 4 - 2.7, OV (Gmm) o 2095 index -
¥
To do ©o wr v not compore (5 . T UA with €V - 20.490%

We, an 1t was oold before, cowmpare Tndices. Sa ve have to caleidate the

Index of the fivet yara and sccond yaro,

Y&J.’ll A&
o ) IS -\("'r )
. 241090 LoD 68 {ibres

207 % 6 14400

112 o i8, .
. = 1".““'! r""': .n-;':' = 1."
l(.Es Jecde dnde '.’z-f)‘,-’z 75

[
L
o
ﬁ.
a
¥

H
|
it

n - 271000 - JL00 = 57 fibres

o 17000

J
i 17 . 20. %4
limit CV = jg?- . ;'5& < 14.%%  Iudex = 12.93 = 1,36

Tho conclusion, as fur as a cuovrt-tewm variatioa (lengrhs very short, 8 mm)
is concerned, would be thet clineash®e CVis are different (A . 18,70 and
B . 20.%4), thiz ~an be expleincd by the difTeronces in the fineress, but
Indicee vre the same, s0 there ie no diffoveree bovween thz perfection of

spiring of these two yarno,




Long Term Variation CV( 3100 m)
In addition 1o the

above weationed tests aar eulanlat lonz, it is

necessary to lebovilne o coefliciear L8 viriat oa of tae comt lor .-

tera variation),  This io done on Yegethz of 20 g of yarn., 100
measuvrenenLs telng trhon frenn 00 boibing. T+ results ire arruagn
inte 20 rreups, eoch of 5 roadin

Bx. Lot 157240 145 sx finenees 1.5
44011 KXY
46.23 Moan (of 20 yroups) = 46,03
48.26 Mear; Vang~ = 2.0
, 3 . !‘c- '):it" -
AALIO te Duvittion L6,
. 2,575
A6, 08 AT

() .
Cv(ito m) - %l_- = 2.9%
o\

2299819 - 45.99

44.94
45.57 Mean Rurge - dn x 6

= number in 2 4
44.52 n er in 2 group

&= Lor . PR
AG. 42 % dn factor de pending on n

>

44.°1 x ifn = % dn = 2,32% (obtained frnr
tabler)

o

275,56 L = 49,12

The coefficicut of variation {CV100 m) should be always in the rvgion of
2-%5, the count does not iafluence the result, I1f it ie higher, lei aa
say A-LA, thnin venld resrccent o dwnger ol having vieible bars in the

wovery or raidtled Toteios,

Prosesovalion of Toe 3 by

Bao Lol 057840 210h 4. reving %.17% Nm Yam 1/45 Bm
| | T |’ 3
‘ f ! Ini- o
Ny ! H L POy o oy et Troend ' Lognmomr * 1
IR I i . . 3T el g < BN R S
Ro. Lrawi L boDoul. o Do v iRl A i e IS 83 £ RN B
Operationc > R () /min ! 04 | aiie |
= 1 -+ + i 3 i
.‘ i ! { .
'. 10 "oy 1 1L 66 .67 | [
¥

; a 8.5 | 8.6 %6 1 1.48 * |

’ 3
s 2 e | oo ¢4 o2 |

: 4

| RN S R ST IR BN BN
- 4 ‘ , ! ~
! i t l i ! i f
= h.2 ! Las | 17.2 A
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970 (AL taTe ..
- .l_.'.‘_,.«. 2 4me = 4 [ibres

21.9"% 4% 20,700

SRR OV s =E L e o G OV Zelluosor = 1701 X 1025 = 21.5%

B e L USROS,

} rar o +

e .

ToAr o vap eieted prooviensly, o da Ty inspeclics of She finished noving
oAy, wend nlwesn e rabio sC o {he obeoved coeffirieni of variation
vt Phedlane alie of Ghe coed ficiont of wvaralion ealewaied from Lhe

norormu e ghoevld Lo conusidered.

A
10 ’

oot )
s 45, Index = ifﬁ”),,f%‘“-5 = 1.76

this i noxmal

Tra o thes feel vhich was very intereching wan vhat wfier nany veosts, it

wag o ted that the indev of the twrevlerity v higes for heavier counts

candlier for higoer comtn, when all the Yurss wore cpen {ron weol of

thie rame qualily, wae bable fone Sim, 4) tlustvates thiu point.

Two peran-ders, OV (8 o) obtodiae! from %0 Liveger and CV(100 w) oblained

Ly cslenl Vion, togother cenor e vl gk wregpntarity of any tested

L. They forw, as il 1w krove, we astal cuefficient of variation, obut
ve quole them cepnarauely.
Yo mummarvice we can suy that the o age Toager,

15 ST AN
Jutv g s SRRty

nenswrereny, dotects the chort tecn rariaticon Thi, varsation is

basew on capacitance

gevorally aitribu ¢t Lo the deearicoiTon of Yh draftin- cystem and o

th- ranacs distribation of tae nuel  of Fibres in the ydrn coction,
Baecwmse of this mudos aisteituiion of the Tiures, a cerl in ainiman

L mularity i olveys preocent and ohic i evpossed 2o a Jimited coerficient
= 1

of ariation of chort tem variaiion. Th'e type or viri tlon gives the
Arocararco eb dark and light plocen, very noticeable o 0 aittel ieeds,

Uo 1 ned, 1t has vo' been pos.ibic to rprowa the wee el ariag

oot aehe o extent thct not nord Lian Che mia e irregnd ity {limit CV)
v oo Lained, Each machine eansoy edaiiienal irrepuliriiiog, and these

“liliongd irregularitiss themselves Sive additioral periasdical arous

section vastabions.  The lrregulerity of ny yaim shonld be o) W Y6

cooibes by o leeet twe jarameters (L) dort Levm virisiien ang OV (8 mm)

o e en varic tion Y (1o n). Thilz o eyplained ang 111eotrated




- 1‘) -~

Count 18u 1%y w0 224 24y 22y ‘wizrons

R R e i TICUNSIGPRIPII (IR

1732 1.43 j.a2 1.37 . 1,28 1.33 1.3

A | i Wt it o e e e H e ane™ [V PUPUNEVHORIP U S B et P

1/36 Lo 1.37 1.35 1.33 1A
TS - e et e o e i e o i.__ B e L - e ST e

S e i e e+ e

1/40 1.4 1.35 1.33 1.3

1/45 1.3 1.35 T3

e i unats R  SPURUIN

1/48 Ly 1.25
1/;2 _1.3 ._ 1.32 I ]
1/56 1.3 1,32
1/60 1.26 1.3

FIGUIE 4




soth exempiog.

0. Mk C2UNT O

; . : . L 3 r,
P the combrol .. e ecune he sonteol clorl may ve used (sce Fig. 5).

ThoLobee dventoo o of Tatr e cbjest i wey booomteol the coual and

H : i ] al, - P ¢ o~ Sai 4
TN - B O A ' EA PRSI CIORTRR b e D) F3s LTINS RN A5 T opt Yinita egurl
G onept b e srre = Slod chand oy Sovin Lo, anh e nite
Lobo otk o o be o GO0 b eadaed devoattoan, M values
Frim U Capho 0 plra e ara voeet el i TEL30D w) we abio il crevicusly
. , e f e \ ~ A e ke d 3
From our Sesto, Pat e s b of O {100 g DUAD we obtadned
. P AT . R ) [P e g g ftmr oo
PRI | S 6L N RONY 4 St:- PR LT ¥ DR AECEERT § URE IS A ¢ S VISR SCVIR VRRNEO I S A W [ELI y
Pagta, ol the averane valuo shoald bo tuiin,
- S .
. v } t
- i }
WLl Flnewont . , .
y i - i Qe boxien, o) Varprtoom ;
will . t J\,f'\. : o r P H
) (i) § YN TICHY
nl A {
A} ¢ 7 !

i o, .
1/.2 - 2 ; 2oy 20nny 070 004 SR 2 E
1/52 2 EPRCS FRANERY SR aahA

1752 23 - g 3 Puihs 2000
‘ | '
1/ .0 e Vool »uahy 200 2.7%
, ’ ;

[}

)

1
|
}
b
[ 1/40 o ner 4,20

<
B
g
ro
=
o
Do
.
N
N

Teving establiakos? cux Ty (1000} we procecd as follows. Rirctly, we

aclonlote G .

oV 6 R &, CV_»lm
S ) e

-~ IR SN TT‘(,,

a I3 00 LR , .

- T - A m—— Ligd r‘.)\, £ ANn
V00

“u ente we control the counl on 5 ox 199 u (% bobbine) = 500 m, the inner

P . . . Facy o
Pipito wenld b tfor 1048 ea

: g
- . . - [ . N .
frver 1w le o Nmo- O ox U020 v Na/ Y b
5+ o WAy
a3 Lo v 0.l w e
e + 4 f F IS Y A 1
[FUR I R S B ,’(,1.‘3_,; - iy, 14

. .. 4 ) ’ -
Cuieer Limits = N - 2 x 0,020y x No/d ©

Lot o omentlined Lot o, fivet of all the coeffcient of variation of

i leneth oo 300 ooy be estubliched.
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To zimplify tne task of the overlonker, a lable with limit valucs may
be calondated

. N v .
Outer LYt oD i droeoe ‘t Catar
Limity pLeLie ) e Gna Lot Nt
b i - |
- N l
, i i
. ! : ; ) .
Y 24, ' /i } .7 ! ~ i
Al ENTRE B SR R : G
' |
’ el :'.'J(, i /4 ! bl | 7heess
{ i
- !
4.4 A6 AL ! A LAkt
i | i
¢ . s g i § . ~y
4')0 ! ‘v‘,(ﬁlt) ty } A\!- }) ! g
’ i

Compar.con of the Cowat obocreed vtk o o0 focs aoculabed ives an

& LAl [

o

dimmediote inaleat’s goof wooh Dlrt ol mebicon iy neccagtry. 1L 8 value
et obzerved coont g beiweon tnner linmtn) no cetien is tnkew, if 1% is
between irner and ouw'ex Vimto ancther omple is pecocnnry, cnd only if
thic too is outride the inrer Limity (bould correciion be made. When
the value of the obccrved couwnt o cubiies the simits, altevation of the

change whee! 19 recomuwended,

H. yqﬂE‘«-'. F ﬁ,’nn\\u«‘ ‘4 r&' Y"’F! -

The dy wviciatroe fenin Lo which the yaun ig subjected when tonsile strength
and elasticity o actessed are ¢f fundescaial iaportence, To get a
reagonnbiy sueurtt e avo v oo vilae and cocfiicient of variaticon of strenstih
at Jengt 70 best- shoald o vaken. Ao autonatic drncuomebtor deals with
thin type of tes! vozy afficieaig, Lnio tesl, however, tuikes much time
whan “ro ordiaary penculum tye of tesues is uted. A5 the tice in

moking stoenaih vt caonet Yo roduect, tne calenlation muci be shortened
if possible, For calnwiotirg tue coefficiest of variation one can use

(a} the full -elnoo of calewdstlon, (U) the romn rense ¢ a certasiu nunber

("

(%9

of groups, into which “re re ults s divided, (¢) = practical method where
the Meacrop chiot s arawm ned where an ave.wes strensin and the ctandard

devialicn are cnleunbiled {oee Fiz 6). Over the lavt yeors. not only

the metncu oL tecting of yarm has beon inrrcoved, but also the method of

arnalys.s of the remults oblained.
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It i olfon porsildle tral tha yarn

vhore the varieiior in svoenci iz

;

vith high mo vaine bt bipher v

oy

with a Jower uean value of strenpriic

10

PR
dibice

Llew, is better than the yarn

viation, I the nean value for a

paciieud o caro, Tet G osuy, 107 moin ;’.f'/u o P 150 7 oand
CV = W, 1oon
106 ¥ AH0
6' .iL&LE_“lzau . i h &
.. . e P N s
Therefor:, T = 0 = 150 = 4% = 105 - {thiz would Le the lowest
value in the set oL o1l resulis)
Another yam is ¥« e g ond OV o« TN, then
150 180 _
6 v kel a0 B
100
Therefore, Y - 7 = 180 - j7.5 BE.S g

2

In othur words, ia the Locond cuse

-

ruch hijher, Yot Anc te the highes

minimum brealiing streo;th value in

Begides the mean valuan of broaking

:
G

we shonld calevlats thz confidence

confidence interval of mran
Ve

0

[ad

the mean viloe of bresking load is
variztion in breskine esrength, the

lowme,

load and the minimun Lreaking strength

Interval of mean viiue,

. + . .
mean valur = 3 x standavd error

ot.

erpror

rmupber of iest
o)

1'1 00

\[
(a)

St. eryor o5

confidence ntorval 150 g

n 160 (numbexr of tests)

Ls

I95xz2-10¢%4.5

5.5 g - 154.5 ¢

5240
J1¢s

confidence intorval

(b) st. errou

80 g

110.75 ¢ - 139,75

The intexpretaticn of the

Qi

If we repeat the crmes ¢

i
L

that 19 times out of 20 4le pean o

154.9 £, auc for (h) beiwsen 170

should «

4+
ot
AR

be aovery voluvable frateition of {he quaiity of the yarn,

+ e~

LR 9t

time the vverame ol
G

7, €, 9).

resualts chould be as follow
3t agpain, |

#lae would b

e

hlish a re-tonsbly corree

var be presernted inoa form of inables (s

+

-

5.5 x 7 = 180 ¢ £ 9,75

&

.
e

)

bev us say 20 tines, the chances are

(&

- 1[&7-7 _("

CV ol strengll, which would eventuzl ly

for (a) betwsen 145.5 g -

Y . At the sime time we

&
1

A% the sane
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variation chiould te ealzulated,  The coofficient «f vavi-iiop on
leaat throo lengtis shou!? be establszhoq. Ahen Lhis i lone al

obtained seoulfs raouid Le compared with the e ublione. curve.

This 15 agin a very uscful irdic:tion of the twist i, sitution, which
should be 2z wuforn as poscitla, butl s we alrieady know ithi, faclor

depend.: tu a very marked degree on ‘he short terr varisii-. ¢ the Yol

The illustration of twict variability (CWY) vercus langth is giver by

the following curve (egee Fig, 10).
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and objactively the performanc~ of crne twisting frame against the

cthor, and, ¢f convce, the yoim oiself (sec Tig. 11).

J,  SLUn AND TMPELITIRG CONTRO

—— '

Objectionuble iauitc shouio be eliwirated by the clearing of the yarn

during winding. Sorme impuadilen way Lo voads by come preventative
control wethoa, liwe checking and counting iha pamber of neps and
vegetable wittor ana vk hoin Lo tops before even atarting the processing
ot the yarn. Stardard valves shiei’d be csioliishes and constantly
compared with new lale, The teots can be zarried ovt on the ardinary
wind.ing maching. Tie avaluatioa 1g done by arruanging the inpuritles

on paoper and caleadating the mwber of iwpuritiecs per unit of weight

(see Fig, 12).
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Cleaver No. = 3 Speed 400 m/min

Tot 2CA45 1/32 No Black 21,
1 1) 1111
2 11i by
3 1111 g
4 11 21 ;
5 1 11
6 11 Ll
7 111y 1
8 11 1
g 111 111

10 11 1

11 11 111

12 111
3 1 111l

14 1 11111

15 1 11

16 1111 111111

17 11l

18 11111 1

45 47

92 breais/ 46 = 2,96 Voveaks,bob

1 bob = 130 g.
%€ bob = 4.7 kg
4.7 kyr -
(1

47 breaks

= 190 breais)

+ evenlual breaks due to
weak plices in the yan,
and knots nacessary to

Join ihe¢ %obbing,

IGURE 12




K. KNOTS

Modern high produciion methods demand s centinmmous inerection of yamm

to make sure that th- eventual epinning {mdts are sclectively removed,
Thic cun be done during winding by the cleaners, Of course, it ig up
to every mil) to make their so ‘0n and hew to operczte their cleaners.,
Althous: yamn coenanews aee peiearids o o bietion dovice, they are aluo
capable of providive valuutle ip formation which mry be uced for quality
conirol (uee Fig, 12)., Ay it. Slaplest this could be by keeping a watch
on the {ype of fmdlte beirs romoyvad and wiother the number of faults
ghows « tendency to increase oo decrease for the same kind if Yarm.,  The
knots are a replucenent o the faults and impurities of any kind, We
have to eliminate *h Fanite but e zust not be too drastic, otherwise
production will suffer and we eight replace a minor fault by a more
objectlionable knct.
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