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Fraction"' ""ctori" ' Tre."tment 
of Ring Spun Yarn Quality 

".",)'::1111 ';J 1,,-.(..; :,UuL.:Ul1 ·i.L.I..r.: . ":IIJ..I'~ .. !i: v-- .,r" .J:U' 'P. r.r- _....,.,..,. . '..). ~ . ...,......,.~' .r..;r-

By 
Dr. Fmvkia EI-T-In Mby mlfl Prof 0,., Ri-;./( £I·fic(1/Y 

7i:xllle Depnrfnll:nr. Fm.lt1ly'!.IElIgmcel'lI1j.{. ,HOIl.fOlJrO (IHlver.\'IfY 

~I~ 

' ,J,)-"'> ~ ;.;J~WlJ..,..ihJI J;..;JI ~ LLiJI J.,.I;-JI ~ L .ly v--1.' ~/ I~ ...;~ 
;jJ.,.......JI.-:.:. ........ • 4.U1..b,,# '-""" :~I J.I.rJI ~,..;.:..iJJ ' I~V;JH. ,:;W'o/' ~1.1.<:'-~..i1 
cJ-~ ~' '';'·Li~,j...# ~/-.11 , i...,....?JII,,:A..)~I~ ~/ .' 4~ ";').1' :.i;!~/:; .. i.; 
~.J ~ , .• -/ UjiJI ~::,.~JJ 4-o1J;.:i;)'1 ~.PJ iJl.b.J-}" J ~I ;~J j;... j,~·ll..I'""l"..;J ... ,,1 • ...:.. .. )'1 

,-; d.J (i) ;~Y.JI ~:...s~1 ~ iJ,.? ~/~(" pI ~~/...,.k- :;."';;:.;.JI.. ....... WI Jib.:J' ~J?.'.";; 
JjA.J1 (~:I~ t-" Ja"c..;.iJ1 r J .,H> c.J .. ':-' C~~ ....::.i.'::tc :..r'? J-...".;J/ 

Abstract 
[Il the preselll work a swdy was made aboul the effect of the ro lJ owlllg five 

pMJmelers' ''yam linear density > spllld\e speeu , /filveller size, [("IP rollcl" pl'essurc 
,mel cr:ldle opelliilS" on the quality of ring spun yam. 

The expcrunelliS were c:1rried Ollt by var"111g; each p<!rameter;'l t IWO levels 
\I~;ng the frn cliOI ~ al f:!Clonal Icchnl4\le (9). The experime nt:11 de!'igll tre:HmCllf \\'ilh 
the help of mini·compurer programming w~s ,Ised fO detenlllne the effect of m:J1Il 
paramele~s and rwo f~C lo r rnterac:ions . .A. sttli iSlical ana lYSIs for the $[i1t'ly of ,he 
slgnilic~llce oi main variables and iJlleraCi ions between (WO p<lramelers were C;J(rlCO 

0111 by the method o f variance <lnalysis_ 

J-Ill troduction: 
It is welt known that spinning perfom1iHlce and yam qua lity al nng Sp i l~lI i llg 

frilme arc governed by many filclors , such as. roller eccenlreclr:', spi1ltl!c ~pced, 
travelle r weIght , top roller loading, crad le spacmg. break -:lmn, dr!'lfling roller 
selling, feeding cQndltlons and hA'iSI of the input roving ( 14,16 ,17.5 ,8) 

R. Audiven el al. ( 13) studied the effec t of apron sp(lc ing on yam Qu"liiy tlsmg 
four values of SpilClIIg ,llld stil ted [h at . Illcrense ill apron spacing was tumed u!(o 
decrea sing ill both tcnaclty and ut1lfonmt y of ri ng spun yams. End brenks :l lso h:wc 
been show il to illcrense as apron ~pncin!; increnses ( ' 2, 17). 

Yahlon ~kii (1 I) stlldied the effect of ro ller we ight ing a ll yam quali ty ,ll ld end 
brc:lk"gc r(ll e and found thar. the.e was l\ hi gh negat ive correlation IJctwccn 
weighing of the de li very rollers and the avemge IlI l1 nt>ef of end hreaks, However 110 
sib'llifi c<1lu con'elat ion W(lS found between t.lelt very rolle rs weighing and yanl 
propenies, 

A'ldi\len el. ,,1 (7) studied the effect of dr:l fhn g speed a ll yam irregul;)rily , It 
Wl\,> found Ihal . I!lcrenslll!~ Ihe drafting sreed ill IcnllS of sptnd:e s t>l'~d inc r~:\ses 
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yom irrcgularity when fi bres of high extensibili ry and low moduhls were employed . 
Conversely, increasing dra ftin g speed im proves regularit y of yams spun from fi bres 
of low extensibili ty and high 1I100\lI\Is. · 

Earlier working on high dran rlllg frallles cqtLlpped wilil casablanca ~prou 
crndles; Simpson eL Zlr.(2,J ,4 ) fo und tlm t, spinn in g draft has more effect npoll ynm 
strenglll and yam unifonniry than Olner parameters. The optimum dra ft va lue WtlS 
found to vary Wltll yam count and cotton tibre pnrameters. 

An earlier sl udy( 14) indicated that the hank of the inp ut roving and ring frame 
draft: can be varied over a wide range in lOp ann load ing without affecting yam 
quality in coarse and medium varieties of cotton . 

Simpson et. aLe I) slUdied the effect o f doubling at ri ng frame, they found (hat, 
the benefi ts of doubl ing depend upon the count spun as we ll as the total draft . Also 
RaJltnam ( 16) concluded Ihal, there is a li tt le difference between the qtl<1lity of Y<lm 
wh en using single and double feeds in COlLnts 405 and above . 

Earlier work on top ann drafti ng Salasubmmani an .(14) have shown !h<lt , yam 
qual ity is also affected by !he inpnt hank and feed ing conditions (single or double) . 
Further srudies indic3!ed a high degree of Interaction between the difTeren! 
processi ng variables, and fhe optimum wilh respect to each of the m IS found 
dependent upon th e value of the parameters. 

Et-8ealy et al. (18) stu died the Influence of drafting zone paramete rs, such 85 . 

break draft, dis tance dips , total drart, drafting spc!d and blend propertIes at the ring 
frame on the quali ty of two· component bl ended yarn . The Hlvestlgalion was earned 
out by varying each f\YO vanables at differenl le vels while the olhers were kept 
constant. 

El-Behel)' ( I S) camed out methodolgy srudies to detennme the effects of 
machine parame ters, break draft, spacer s tud and tOlal dl.lft on spilUml~ end 
breaka ge, strength, elongation and yam irregulari ty for two types of cottOIl spun 01\ 
the Sacolowe ll Magna-dra ft: sys tem for both ShOI1 and long crad le types . 

Thus Ine present srudy was all ned to mvesllgate thl:! effect of yam linear 
density" spindle speed , traveller numbe r, top ro ller pressure and cradle spac in g 
usmg fractional factorial design techn ique to get a proper understandin g o f their 
effec t as individuals or interactions on yam ten<lci ry , U111forrTllY and yam 
impenecl ions . 

2- Experimental work: 

2-1111nterinl u.sed: 

Egypt ian eOlian fibres Gn of 32 mm mean length , 3.81 M icronair reading and 
pressely index 1/ 1 (I b/mg) and trash content 3 64% was used in the present study. 

2-2 Yarn production 
The m<lcil ine sequeoce was adopted for cOlton fi bre as shown in Fig.( I ) (all 

items were put through). 
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card sliver 
0.14 Ne 

draw sliver 
0.14 Ne 

lap wt. 
55 glm 

combed sliver 
OISNe 

draw sliver 
0.15 Ne 

Ne (1 2. 1.7) 

Vd: delivery speed 

2-3 Measurements: 

raw cotton 

• BlowrooJll line 
(Tri.ilzschler 

Chute feed 
H.P. carding m/c YJ: i 24m/ mill 

Rieter C4 

" Draw frame Vd: 350 m/min 
Zillser 72012 

Super lap mlc 80 mlmin 

T 
Combing m/c 200 Nips/min 

Howa 

Draw frame 1st and 2nd passage 
Zinser 72017 300 mlmin 

" Flye r frame 1000 r.p.l1l. 
Tovoda FU6 , 

v 

Ring spinning mlc up to 13500 r.p In . 

Rieler G 5/ 1 
J, 

Combed yam 
Ne 30, 60 

Fig. (/) Machine Sequence 

Yam Evenness : fo r e:lch lest 10 bobbins were presented to Uster Evenness 
Tesler II . Material speed was 200 m./min, with testJllg tune 2 5 mill. The yaOlllep 
counlS, thin places and (lUck places were tested under the same conditions. 

Yam strength: Tests were perfonned on Uster Tensomat.Batches of 10 
bobbins were tested with 20 indiVIdual tests I bobbin. 

Dle coun t, :lnd COllnt va nal ion of the futal ring yam \11 C. V% was tested llSlllg 

Uster Autosorter. 
Fibre parame ters we re exammed for length characteristics on Digital 

fib rograph, trash cO llt ent on s!llrJey analyser and fineness on Shiefe!d Microo'lif. 



2-4, StatiSfical Desig".' 

The general method of 3nalysis of the present stud), which is drawn frolll the 
previotts literature of e:o:penmental de:;;igll (9) wiil be descnbed here The fractiol1al 
f~ct ori:l l c:o: perilnems was seilip ill order to illVesligale the CJu~lit y of ring span y:lfll 
;lnd 10 optimize the yam linear density, spindle speed (r.p.m), traveller wC lglu 
(1!~:rnber).loadin!; Ihe lap ~nn (Kp) and cr;ldle spacing (mm) . 

The Illvestigation of ring variables each at rwo levels will entad 32 observat ion 
(2) ). but the aim of the preseu( investigation is 10 obtain infonnatiotl on mam effect 
and il1ter;]ctiOll wi th the lecllllique of "five factors lH six teen observat ion'" than is 
reqllired by the complete design as sho....", in Table (2). 

Table (l) Levels of V.,rillblcs 
Variab les 

Lt.:vcls XI I X2 Xl I X4 X5 
Ne r.p.m Ir. no. I kp mm 

Lower leve l t-) 30 9000 210 IS 2 j 
Upper level (+) 60 13500 5/0 18 4.0 

Table (2) Plall of Experime11ls 
Combin<ltlon Level of Variables 

No. XI I X2 X3 X4 X5 Response 
I · I · · · · I yl 
1 + I · · · + yl 
3 · + · · + y3 
4 + + · · · y4 
j · · + · + y5 
6 + · · · y6 
7 · I + + · · y7 
8 + I + + · + y8 
9 · · · ~ + y9 
10 + · · ~ · ylO 
II · + · + · yll 
12 + + · + + yJ2 
13 · · + + · y l3 
14 " · + + + yl4 
IS · + + + ylS 
16 + + + + · yl6 
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Tallie (3) Yarn properties 
Yam Pro )enies 

Conloin~uon Suength Tenacity Elangation IrregularilV 11llperfC(:!,,;,nSl !OOOm 

No. •• ~.Ilex % C.V% thin th ick! neps 
I 450.74 22.88 5.42 9 10 0 2':; 9 .:; 

1 205 .47 20.86 3.77 13 63 12 .7 J4 .5 (,U.6 
3 436.5 5 22. 16 4.6 9.40 0 2.1 14 
4 207.44 21.06 2.15 13.49 15.1 24 .7 6 1.4 
5 430.25 21.84 j 36 9.11 0 2.2 12 
6 2 10.30 21.35 ) 93 12.48 ) 4 16.9 51.5 
7 434 .98 22 .08 4.57 9.09 0 1.7 9.8 
8 204.58 2077 3.40 13.30 168 ? .. - >' 72 .8 
9 4653 1 2362 5.62 892 0 22 12 .1 
10 20084 2039 3.59 12.25 4J 12 ,:; 5\.9 
J I 456.45 23 .17 4.i4 8.82 0.1 2.5 12.0 
12 I~O 89 1938 249 14 .05 24 I 26.6 70.0 
13 471.03 23 .91 535 8.94 0.2 2,4 13 .2 

213 55 4.18 10.1 196 
. 

55 14 21.68 1l .97 
15 436.75 22 17 464 9.19 o J ? -,,> 14.8 
16 208.03 11. 12 3.57 12.44 7.9 167 56.4 

Tallie (4) 
e g r eSSIOn coe lcients R ffi 

Resoonce Parameter 

Re greSSIon Strength T",,, ,y I EI"s,,;on Irregl,la rilY ImpcrfecrionsllOOOm 

coefficielll g. gl lex. % C.V% Ihin Ihick neDS 
bO J IO 33 21.78 1 .l.2 1 11 07 5.925 12.025 36.063 
b l -108.76 -0953 -0 .804 2002 5.875 9.782 23 .887 
b2 -62 1 ·0.29 \ 0.441 -0. 149 2.088 0.475 2.838 
bl 0.85 0.088 0.164 -0 134 -0 . 113 -1.)88 -0.375 
b4 2.45 0.52 0061 -0 126 -0 125 -1.45 -0.388 
b5 -4 .86 O.i44 0.048 0.248 -2.05 -2.088 -2.85 

bl2 2.46 0.047 -0.042 0.95 2.088 0.525 2.363 
b l3 4.396 OJ 14 0221 -0.1 45 0.188 -1.313 -0.65 
b l4 -J .83 -0334 0011 -0024 -0.125 -U8~ -1.2)8 
bl 5 3.23 0.061 -0.028 0.164 -1.0 75 -2 .088 -1.8 
b23 ·0.92 -0.043 o 109 -0.084 -0 .7 -0 .113 0.075 
b24 -J .52 -0.179 0029 0.028 0.113 0975 -0.213 
b25 -1.334 0 . 153 0.0)4 0.0 15 I 38 0.988 -1.15 
bJ4 0.915 0.199 -0 .00 I 0.075 -0 163 1,063 -045 
b3 5 - Li? 0.03 I 0.026 -0 .045 o I 13 0.S75 -0. 113 
b4' -1.0016 0.002 0086 0088 -0.675 -o.oll 0.55 
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Source 
of 

V:r.rianCl: 

I!) f\lb i" tlTeels 

Y,'111 COlln l (Nc)X 1 

Spmdle: Spcc:d (r p,n.))(2 

Tr:'!, 'cll er number XJ 

Top roiler pres5"rcX{ 

Ct~dk , {,nelnS:<5 

ii) Tw o-!':1ctor 

I"'cracions 

XI X2 

X IX] 

XIX4 

)( IX5 

X1XJ 

'(2)(4 

X2X5 

XJXo! 

X3X5 

XJ )(5 

Table (5-.) 
Summary of Vanance Analys Is 

Mc.,n Sau:'lfc eM S) 

Degree 
of 

Freedom 

ElolIS-\tjou hre~ubril )' 

% C.V% 

11192'9 

1i1 6.9 US 3. 11 5 

lUiS n. 12'S 

17; ~2 () ; 4:\ 70 

o (If .0 

n,(l .l 7 

'X. " 

13,S? 

1"li:,Ju 

23 J<) 

134 1 

50.23 

1 7.~ . 

J i~'Jt 0.00111 

0.11f> 1l IHl lH 

0 1l19' O. I?I J 

(I nSf' O.OIK1 

0636 2 ouOOO ) 

011 149 (l OI IO 

0.(1110) 0. 1I 9R 

IJ 97 

o 1-44 

n ('M I'I 

0. 111 

O,OIJ 

11,004 

0.0li: 1 

II.U.l.1: 

0113 

ImJ)l.:rr«t;ons/ IOOOII ' 
.hill ',,,ck neps 

~ .H.25 15\K(, <) 12']11 

(,<) .72 J (, I 119 . .i'I 

1\') 72 JJI ~'I\n 

2n 141 27.% II 20 

7.:U 2') 16 6.;(, 

O.li(, I.H.o 51l1J 

UA23 18 (1(, (I.M 

U.20~ 12.25 n.721 

729 7II(,J 21.16 

tFor n :::: (0 ) (* ) Slgl1!ficance for ?9% (''' .) Slgmfictlnce for 95% 
(h"')Signific3Ilce for 90% 

The five varlab!es menlloned Will be refered to as Xl, X2, X3 , X4 and X5 
respec tively . The leve! s chosen for eac h vanable;1s shown ill Table (1), considerill!; 
th e previolls practical expcnence(9) 

3-Resulfs and Discussion 
The results of yam q\!al iry tests at di!Tere1l1 conditIOns "1 6 experiment;]1 

combin:uion" for yam COUII{ . spmdle speed . treave ll er weight, top roll er pressure 
and cradle sp<lClng are ShOW111ll Table (3). Regression coe fficiell ts were delcnnil1ed 
ror the measmen yam qualit y and tested ror sibrnif'icance Me given in Table (4) 
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Sllmrn:uy or v:\ n<lllce an:l lys;s of d i fferellt yarl\ cllarncleriS lics is ~howll in T Jblc (S· 
a) and (S·b) Also two fac tor i ntcr~ct lons wlueh l};lve:l sll;mfic<t llt e ffc (.;1 Oil p m 
ch::l ractenstics are gIven in Tables(6) . 

Table (S-b) 
S f V <\ umm ary 0 an 3nce , na~ ls 

Mc::I ll S qllMC M,SI 
Y3mP~rucs 

Source: Ikg,~ 

or or Strength Tc, .~cic)' Elong.'lc ion Iftc!;ularily I n~cet iousl Il K)()1II 

V;m ;llltt FreedOIll • ..JIl!c.'( 0/. ( ""- chili ,hid: 

(I) M!lin dTtcts 

Yarn COUIlIINcl,,\( I 1 I RI121? J 14.H 1 (l :; j(i (,l 12 ~H.25 1~'~ (, 

Spi" dlc Speed Ir. ~ n,)X2 1 6 16 C) l.35 3 J 15 n. \~ (,') ,2 ' 61 

T"wcl l<:. I1u",'bc. X' 1 ] ' C.S 11.1 278 O,HI' V ~ II I II RO 10 ~ II 

TQ~ rOIIe. p.css".cXJ 1 " l9 o :;OJ 0.11(.0 1).1C> I) 20,\ ' .1 6.1 

C.~dlc sp-,,,ng >a 1 nUl 0.14170 00~7 0 .')7 (0.1 ~O (, ') 72 

ii) Two· F'aCl or 

IlIlcr:l cio ns 

XIX2 1 %.77 0015 II J:tW O. [,\~ (,01, n " 1 

X IX; 1 ; U932 I 580 ' n7~.; I) 336 2n 70 21.,1" 

XIXJ 1 2.U 41 \.1~91 O.nul" Ui'IO'I [) , 2~ lUJ I 

X l X5 1 1(,7 18 00( 1) O.tlt2S n .;29 GIt ~'J (,<,1 72 

X1X.l 1 13 59 01)29 7 rl.l~ II I) 112 , SJ 2'1, 1(, 

X2;':4 , ] 'J8A(O o ~J4? 001.12 (I.Ot) 10) In, 
xv..::~ 1 2~ 49 O .. ' 1,Xl o U I ~ 7 o ()1l4 1),276 15 (,n 

X:;X4 1 J) .. 1) I) 6162 o OCK'11ll 0,0111 (I J2~ ,~ 06 

:OX5 1 ,in 13 o O! 49 0,0 1]0 non o 2n.; !2 . 2~ 

X~X~ 1 " 54 O.(KI(I~ Ol l9lt (I I V 72? 1()M 

(For n - 6) C) SlgllIficance for 99% (*t) Slglll fi c<l llce for 95% 
(" U ) S ibr-nilica nce fo r 90% 

3, 1 Ya m Strength 

'M.: 5 

'J 12'} S 

12'J. l'J 

U .~ 

! ~II 

12') ~(, 

S') :( 0 

n 211 

' .. U 

'" 
(,7(, 

lJ~1 

~ I l\4 

U I") 

CI 72.1 

11 1(, 

The analysis o f resu lts are gI ven In Tab les (S· a) and (S·b), Ille IOn in ciTe..:] of 
individual li ve parameters and Iwo·factor interactIo ns whJie three f:1(.;lor which ;'Ire 
fo:g:lrded "s negligible . The sq,,'l lific all! errec]s 111 order of magnitude ClrC! X I : yam 
coun t, X2 . spind le speed and XS . space r se ll ing From the variance aualysis. II carl 
be noticed thnt ya m counl, sPlIld le speed and crad ic spacillg ha ve a si",rtlific:u lI effect 
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T~hlc (6) Two- Faclor Infcr~Clitin 
(i) Yam Strellgth 

:& Sille'e elld strength (gm) 

x, I . 
. IJ212 
.. 1%9 

X.I 
• 

J 16. 1 
!074 

., Tenncif), (glle.x) 

(ii) Yarn ElolfgafioJJ 

x, I . • 
. J I.U 21S.9 
+ j20] S 200.U 

Inlcr"lICl10n X,X, 

x, x, 
• 

· 22 \16 2U I 
• 2(1.41 1 1 25 

x, I . x, 

I
J 27}\ 
20.1.8 

• 
~ I \ 6 
lUI) j 

h llCr:II;liOfl x,~ 

x, X. 
• 

· 12.2~ 23.22 
+ 2\ 01 206J 

l "ICI~C IoO" X,X I 

x, 

• 
(iii) J'om'rreglliarity 

Inlcu cuon X, x , 

x, 

· 
• 

(iv) Ynrn Imperfections 
#. Neps / J OOOm 

' 06 
D JG 

X, 
• 

90' 
12 .i ? 

\nICr.lt;!lOIl X,x.. 

x, I . x, 

• I, " SJ.8 

+ 
l27n 
6' I~ 

x, 
. 
+ 

.. Thin pMces / 1000 In. 

X. . • 
I I.A) IJ.(13 

6\ ~ ~ ~S JJ 

InrC I-'lCIion X,X, 

x, X, 
. • 

· (I.O!i O.OS 
• 7.63 1.5'}8 

.It Thick places / 1000 ilL 

InlCr!lCIJOn X,X, 

x, x, 
. + 

· "' 2 . 2~ 

• 176S 260 

~ U'Ij 
JO 

x, 
+ 

~ 9~ 

3.77 

\"ICt:lCli(\IO X,X. 

x, x, 
. • 
'" ') 16 

• \267 IHI) 

X, x, 
. 

11.3 

• 61 5 ~ 

x, I . 
• 10 0 7.5 

"'" 17.6lt 

x. I 
. 

· I\.4 

• :U8 

• 
13 0:3 
Sll .)) 

x, 

X, 

Ouu 
\H3 

+ 
15.56 
12.68 

(11I Cr.'KUQf1 X.X, 

Xz X. 
. + 

"' " .~ 2.l . t 

• .luS.75 \(I~ . 6 

tnlcr:"lC"I ion X·X. 

x, X, 
. • 

n n JJ J .1 

• J ~ '.I U'J 
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011 ~a nt s trength propeny·' sing.le end sirength. lenilci;y alld elong:HlOn". Y;lrn 
tCIl:1cilY decreases :15 spil ldle speed i!!creflses trom 9000 to 13500 r .p. III :15 sllown 
ill Fig (2 -1). These results arc ill agreement w ith earlier work ( 10). Tills could be 
explamed on the basis Qf Ulcrea:sed drafling speed, illcreflses the ;lvera!;c libre 
tension which reslIlt lllg in an increase in the fibres dragging out of the IO"'UI~ mto 

the front rollcr nip and this helps HI reducing yam Slrength . 
In the present anal ysis, it is cOllsidered {hat the two fac tor imeractlons ( 10 

items) were combined 10 give an eSl iulilte of error variance JS showil inlable (S- !) 
Also since ihe int erac uon of X1X3 , XJX4, X1X5 and X2X4 arc Iflrge.thc six 
intef1lctons were coanomed to give an estimat~ OfetTOr vm,.IHce as shown in Table 
(5·1,,) . Thius it is clear that from the st ;wscical :lIIalysls , the two factor Internclioll 
X I XJ yan: COIIII ! wilh traveller weight; X I X4· y:lrn CO IIIl! with 10<lding the lOp :lnn 
affeCI sigllific:mtly al 95% level as ::.how il in Table (S·a and S-b) While the 
iUleraclioll of X1X 5'yam COUll! with craJlt- ~ p<"lcillg and X2X4 spilldlc speed wl( h 
pressure hnve a s light Influence on yam st rength . 

From til e Iwo way tab les (5) J ild (6) and Fig {4} ,it c.Hlloe seen thai the y<lm 
e~ pected COlillt has a sl !:,'lJific3IJI effect on yam slrellglh , w!l:lI eve r, the cOlldil io lls of 

the other factors (trJ veller weight , load mg Ille la p ann). There is a Illgh v:'l!ue o f 
y<lm strength obta ined al lo w level of ytlnl CO lll1l (i .e for CO;;1rse COWll). Also thc 
travelle r weight effecl has ·beell notICed , the lugh Irave! ler number especi<l ilv il l 
higher leve l or ya m COllll(' fi ne counl" res tl Um!; In a tower y:lfll sire llgth th:ln 111O~e 

obtmned for CO(l(SC COUIlt. For tJ,e e-;perimenltll y<lrn COtllil s pO lO 60 Ne), 
increasing loading the top aml resulted ill a lower ya m strength . Also closer sellmg 
wtlh course or fille count s results in a higher strellgth 111:'111 Ihat obt<lined ,I( WIde 
sp<lcer, this is due to beller COltlrOt of fibres by closer cr<ld le selling . On tile olher 
h,md , the effect of spindle speed with pressure ,l( top ro ll er 1:,111 b~ uoriceu In T.,ble 
(6) The results indicate thilt a higher yam sirength at lower level of spilldle speed 
(for the two le vels of top roller press\\l'e) th311 those Oblaill(;d fo r higher le vel of 
spi nd le speed . 

3.2 Yarn e!ognarion: 
From the expen lllcnta l results o f · yam elonga! loll {Tables (S ·a) alld (S·b)), it 

can be seen 1113 t , yarn count and spindle speed have a sigl1! ii c<l lll effect 011 yam 
elong:atlon. Higher sptndle speed has a negatt ve effect a ll y::lm elongat ion oS sho wn 
in Fig (2·2). 

The illnllence of IWO f;Jctor interaction on yam elongatlOll is given til FIg. (5) 
and Table (6) The uueraCllon between yam couut and Irave: tler weight has J 

Significant inn uence a ll elongiltlon at 95% confidence level. 1\150 rrOIH two way 
Tables (6) and Fig ( :5·2), It is clear that, as yam gets Gner liS elan gat 1011 IS I"r~ty 

decre.1scd by using heavy traveller weight. 
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3.3 Yarn Irregularity 
It call be noticed from the vari ance antilysis Ilwl the mnin errecl QFY(Hn COlU11 , 

crad le spnc mg 0 11 ytlnl ilTcglllartily IS he ighly significJllt (CI t 99% cQllfiJcllce icvei). 
As showlI ill Fig (3-1 ) using wide cradle spacillg mcreClses yllnl irregularity (c. v%) 
Ih:3 n lhat obtained Wilh the close r one . This, may be allributed to II wide cmdle 
spacmg that will help in Illcreasin g the JlUmber of float lllg fi bres which results III a 
hi gh Irregularity. 

The curves in Fig (6) show til at, yam regulanty deteriortltes wilh fi ner count 
Illan these With coarser count. The values of yflm irregularity C. V% ra ll ged bet\Veell 
9 .5% to 12% at lower spmdle speed while It V(lries from 9% to 14% <1t hi gher 
spindle speed. 

3.4 Yarn I mper!ecrio lls: 
From the stat lstieal analys is given ill Tables (5 -n) and (5-b) , it cao be seen 

that , yam count has a significant influence on yam imperfect lOllS " neps , thick 
places and th in plnccs at 99%" whatever the conditIon of other fom parameters. 
Also ,the spindle speed affects sIgnificant ly on neps and thi n places at the levels of 
99% and 90% respeclively. [n additoll to the lIlf111ence of the e:lrlier parameters. 
yllm Imperfect ions were affected by :lpron spacing as shO\vn ill Fig. (3). Upper level 
of cradle sp(lcill~ increased y,lnl Imperfecllons . this lII ily be due to the incidclIce of 
slippage at wider apron spacing. 

The two factor mleractioJ1 S, such as, yam count with spindle speed, yarn counl 
with top roll cr pressure and yam COllll! with cradle spaci ng «frect slgnificHtly neps 
COUll I. as shown III Table (5-a) , (S ob) and (6 ) , as we ll as (he interaction betwee n 
splfldle speed and cradle spacing. Also there are another two facrol' IIlternctiolls, arc 
glveu tillable (5-1), (5-b) and (6), which have a sign ificant effect on number or th in 
and thick places. 

4- COllclIlSio,, : 
The present study permits the following conclusions to be drawn: 

l) It hm htten fo und Ihat Ihe paramelcr.~: yam linear de nsity , spindle speed, 
tr<we li er size, loading the top ann and cradle ope ll ll1g have J sib'llificanl effect 
on yam qlla lity Also , th e interaction between the elTecls of two parameters is 
sigmficanl in the majonty of tile cases. 

if) Yarn strength: 
Ring spun yam strength is inOuenced by spllldle speed and cradic OpClll ll g: 

The Iwo fac tor mleraclion such as XI XJ, X2X4 anti X I X4 affect si s'n ific:lI l1 ly 
on y<V"n strength .. 
A highe r yam st ren gth is obtained by close Sdt1l1g of cradle for fine ;md CO'll se 
yams. 
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For both fine and conrse ytlOiS as loadin!; the lO~ .mn IIlcrensed y;am strength 
decre:lsed. 
For both levels of londing the lOp an1l tiS the spmdle .speed increased. Ihe Y;'I fIl 
slrength decreased. 

(ii i) Ynrn e/ollgarion : 

The e~perimelHs clearly show thtlt; 
Higher spindle speed and yam linear denSity alleet !>Ib'nifie;mtly on ynm 
elongation. 
rmproper choice of Iraveller size for the linear densit y of required yam will 
redllce ytlm elongation. 

(il') Ynrn ul1Iformity: 

A belter rign sp nn yam unifonnity was obtaill ed wirh close r cradle openi"g. 
For hi gher linear density a beller unifon nit y was achieved as the spt l1dl e speed 
increased. Where;!s for lower linear denslfY tllcre<lslt1g splttdle speed causes 
de terioration in yam evenness. 

(v) Yarn Imperfections (thin, thick plnces nl/d nt!.pslJOOOm): 

A constant rel~tionship existed between yanl imperfect ,uli s (thick. Ihlll pi (Ices 
and neps) and ya m linear dellsiry at vanous spindle speed and cradle opening. 
Uuder the reported Splilnlflg conditions It has been found that lower Ii Hear 
dellslry . highe r spindle speed and as crad le opening IS increased yJnI 
irregulanry and impene'liolls Increased 
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