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ADSTRACT 

In this work the yarn lenSlOn wa5 measured durin~ wllndrawlrtg tne yarn trom 
stationary cups" Tht: value of yarn tension ""as measured under the e !fect of the !ellOWlng 
parameters : 

- distance between cops and yarn gLide (withoul using balloon breaker) 
- rype a ( balloon breaker 
- linear oenSI\ y 01 yarn 

The ~a!ue of yarn tension during direct unwinding Irom cops can be reduced by 
varyir,g tne di~!anc:e bel"ween cop,> lind yarn guide. [t was found that the small dis(ance 
between cops and y.:lrn £uide i~ 5.1itiilble, since the level ot yarn lension is low. In case 
of using balloon breaker the value of yarn tension can be reduced by using a balloon breaker 
'4i\f!"l Irlangular c:ro~s section. 

lNTRODUC liON 

Through (he '4i.ndlng process (he yarn nust be '4iithdrawn from cops to wind a ~ackage 
on che Winding machine. To !orm a lull package the yarn must be unwound {rom sr.~eraJ 
cops. And \0 lnc:reilse the producti ... ily o( "'1!)<"ll'Ig machine (tit' yarn withdrawing !pt'ed must 
be H'Icrclt.!ed. By Hlcree.~lng Ihe yarn withdraWing spee;J the value of yam [ens 101"1 will be 
increased a.j'l.d leads to an increa5e In percent of yarn breaks. which affec I machme effi:ienC}". 

For lite Increase of "'arn withdrawin!'; speed ilnd i.eeplng yarn tensron Within acc~pl" 
value a balloon breaker must be used or po~illlln")~ the cop. (witho.J! uSing balluon IJreakf 
suitable .dlsta.nce from yarn guide. 

According to reI. III • /2/ , /J/ an_d /4/ the yarn tension during unwinding fre­
increases ai tne amount' OI-~"t1'l on cops' uccrcaSd. It was fcund al~o Ihat the 
oj tormed balioOM during urw"lndmg from COp3 me, ed~e~ w!lh mcreulng Ihe clstal'lce 
cops and yilrl'l guide. From the results in ref. /1/ ir was found that the balloor 
wi th rectangular cross sectlons act to decrease the value of y"rn rension mor> 
balloon bre"ker5 with circular (fO~S sections" 
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1\5 stated in rc!. 12/ the yarn tension incrcol'ses with incre<lsing )'olrn wi lhdrawing 
speed (range from '00 to 1100 in/min). The Yilrn tCI1~ion decrcaJe! olS the di5tOll1CC 
between cop,.. Olnd y .. rn guide (r<lllgc 110111 I.~O to 450 mit.) Increases. 

According to ref. /3/ the number of formed yarn bolllon during unwinding from cop~ 
decrea,Se,S .... ith decreasing the amount 01 yarn on the COP$. This is due to increa5ing the 
friction belwpen yarn and cops surfaCe. 
Ref. /2/ • J~/ and "I shows the reduc[ion in 'filrn lension durinR ;unwiding from cops due 
to using balloon breaker. 

In ref. /61 it was found that the raduis of yarn balloon decreases wi~h decreasing 
the amount oj' yarn on the cops for difierenr yarn material and balloon r.p.m. 

As shown in ref. 17 I the yarn length in lhe rotating yarn ba/[oon decreases wilh 
increasing the value of yarn len~ion, and abo it wa:; found that the balloon shape varied 
according to the value 01 yarn tension. As. shown in aU references the value of yArn tension 
during unwinding from cops is cons,ldered from the important parameters. because any 
increase in yarn withdrawing speed means an increase in the productivllY 01 the winding 
machine. 

According to reI. '/81 the radial force which act on prckage layers is function from 
yarn tension. Any varl;,tion in rOldiaJ force leild~ 10 a variatIon in package density. 

EXPI!IUMENT AL 

Fig. III shows the arrangement o( Ihe apparatus u5ed, the yarn i 5 withdrawn from 
cops by means of take-up drum with a withdrawing s.peed 900 mt/min. The y.:lrn pas.'!es 
through the balloon breaker to reduce Ihe value of yarn tension. After ballon breal(er the 
yarn paul's on a measuring head (Rolschddl 10 mea~ure yarn tel'l5lon. The electric signal 
Irom the meol5unng head was amplifIed uSing tin amplliler and then thl$ $ignal WOls, calibrated 
in Iorce unITS and recorded on a chan recorder. 

The torce-time diagram was recDrded during unlllinding the tOlal amount of yarn 
OJ) the cops. ThiS experiment was repealed lor dd Jeren! cypes of balloon breakers and 
dUlerent yarn CC<Jnts. In case at direct withdralllln~ ot the yarn from cops Without u~ing 
oallQon breaker J the yarn teMIO(I was measured under the eHec t of the distance bel ween 
cops and iu yarn gUIde. (distance" 5 • I 0 and I j cm). 

1- Stationary cops 
2- balloon breaker 
1- lneasllrir\l~ !lend 
'+- yarn guide 
5- take-up drum 
b- press ro lIer 
i- a.mplifier 
S- ch,..n recorder 

2 

__ a -

'-- [>7 r---~ 

PiS' (I): Arrangement or the ",PPilrilIUS 



Mon.50W'(1 EngineerinQ Jou.rnal (MEJ) Vol.14. No.1 June 1989 

a x b xc", 7 )( ),5 x ),) em 
type (Al 

a x b " 19 x 1),:2 ern 

type (e) 

iI X b xc", 6 x lj. I 2,8 em 

a x b x c = 11,3 J( 9 lC 8 em 

lype (D) 

Fig. (2): Di If erel! t types of balloon breakers 

T. J, 
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SpeciJication of Wicd CoP': 

Cgllon Ne '0: 

Weight 01 cops 86 gm 

yarn length per double stroke 6,3 mt 

twist factor ate = 3,6 

a"nem b=19cm 

c" 4 em 

0 1 " 2,6 em 

Cotton Ne 30 : 

o " 3,7 cm 

O2 = 2,1 cm 

Weight of cops 130 gm 

yarn length per double strol<e 8.~ m t 

tWist laeTOr Cl(e " 3,33 

a,,2~,Jem b=2l,3cm 

c "',2 em D " 4,45 em 

0 1 = 2,& em 

Collon Ne 20 : 

WeIght of cops I ~ 2 gm 

yarn lenglh per doubl~ sHoke- 9,5 IrJ I 

twist factor C(e " 3,2 

a " 2~.& cm b " 12 cm 

c" , em 

DI " 2,8 cm 

D = 4,36 em 

D2 " 2,1 em 

D 
b a 
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Specification 01 Yarn Matf'riaj and Balloon Breakers : 

a) The material which i5 used in Ih!! experiment work is cotton materiab in cops form with 
yam counts Ne 20, Ne )0 and Ne SO. (see the specilicMiol1 of used cops) 

b) As shown li) Fig. (2) the diflerent shapes 01 balloon breakers are: 
ryre (A) wi rn t ri an&u lar cr055 S!!CTron 
tYlle (B) WI:h reclaneUiar cross section 
type (C) "'ith clrcu(ar crOss ,eClio') 
''If'/!' (0) with U-Jorm cross JPction 

EllaJuation of Results: 

At Eve pOints with eq~1I distances Alnn& cops length the maximum value 01 yarn 
tension .... as recorded and draWn as shown in Figs. O-JO). 

cotton 
yarn 
count 

Taole I : DiUerence in yarn tension along cops len&1h 

dilference in yarn tension (eN) 

wi thout balloon breaker usmg baHaon breaker 
1 

a , cm a=locm_~ ty).)e (A) type (1\) tYlle (e) 1'11'>" 0)) 

Ne 20 

Ne 30 

N~ .50 

18 

20 

!l 

22 49 

25 
38 I 

12 21 

17 

IS 

!~ 

17 

21 

17 

30 

17 

!) 

( diHerence in yarn tension along cops length maximum \/alue ot yarn tenSion at the 
base of cops - maximum value of yarn teoslon at the top of cop~). 

labl 2 Comparison between maximum \/alye ot yarn tension at the base o( ccps 

cottOIl maximum value 01 yarn tenSion a t the base of cops (eN) 

yarn 

count 

Ne 20 

Ne )0 

Ne 50 

DLSCUS510N 

w itnoll t bal loon brcakcr using ballOon breaker 
--+--

a = 'em a=iOcm a=!::i em type (I\) typo,(I1) tYPlr-(C} type «(f) 

---- ------------

36 

32 

13 

a = 

~5 

36 

19 

distance 

61 2& )'j 

~4 27 28 

25 17 21 

tlet",et'n cops and yarn ~uide. 

41 46 

26 )0 

20 26 

a) Eftec! oj the distance between cops and yarn guide without using balloon breaker: 

31 

24 

22 

- By withdrawing the yarn directly from cops the "lI.luc ul yarn tension for all yam counts 
increases "'i1h lncreasing Ihe distance between cops <!Ind yarn guide (range Jrom ) cm 
up to j'j cm) • see Fill:_ 0, ~ and ) . And t~e le~ej ot yarn [en,ion along cn:,s length 
decreases ""Jtn dec'''''~'nl'\ lhe 1m!! .. , demlty oj yarn, see Fig. (10). 
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Cotton Ne 20 : 
(without using balloon breD.ker ) 

z ..::, 

a" 5 em .. / ___ ._ a:: 10 em 
_ .. _a :; I' em .. / 

c: 45 
0 

'0;; 

ti ... 
c: 
~ 30 >. 

'0 
Ii 
2 

/' 

./ 
,.' ,; 

V·/ 
/" ' / L;;-·----

-.-::~ 

~ 
~ 

~.-.-
. .--'/ 
.,/., .. 

> I' E 
;) 

...", ..... 
~ ... 

E 
'; 
'II 

f 

top bill>c 
Cops length 

Fig.O): Maximum value of yam tension versus cops length 

Colton Ne 30 : 
(wi thout using balloon breaker ) 

z it "- , em 

.!:! --- a" 10 em 

~ 
_ .. -.. a'" IS em 

';;; ,.5 
t:. 
II .. 
C ... .. 
>. 

.... )0 0 
II 
::I 

"iii 
> 
E 
:::J 15 e 

./ 
/'" 

./ " /~ 
.,/ ~ 

V ~ 
.. ' 

.,/-
. 

lC 
<\I 
E 

~.~"" 
~ .. 

top Cops lenglh 
base 

Fig. (4): Maximum value oC yam tens 100 versus cops length 
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CottOIl Nc '0 : 

(without usin!; balloofl u[t!ilkcr) 

a = , crn 

z -'- a" 10 cm 
u 
C 4' <> 

_ ... - a:: 15 em 

.;;; 
c: 
u .. 
c: ... 
'" 30 >. 

'0 
u 
!l 
;;; 
> 
E U 
::! 
E 
j( 
1\1 

,."""'" 
~ .. .,...... .--... . ...... 

~ .. ....:::.-~.- -----~; _.-' 
r-'- '---:.'.;JlI !""" 

E ,-

top 
cops length 

Fig. (.S): Maximurn value of yarn tCn!i.ioll versus cops length 

Gal I a:n breaker tYJ.t:: (/\I 

z 
u - cotton Nc 50 

_. _ cotton Nc )0 

c: _ •• _ cotton Ne 20 
0 45 .;;; 
c: 
IJ ... 
c: 
"-
I'll 
>. - 30 
0 
IV 
::I 
~ 
:> 

"'s lj ::! 
E 
" III 
E 

... ~ ... ~ .. - .. -
"-"-

..... - .,."."..,../ . ......- .. 
............. 

. .,...... . ......... 
~ .. - -'- -' ~ :......- .-.-.-' -----, 

top base 
cops length 

Fig. (6): Maximum value or yarn tt!nsion yer~us cops lellgth 



T. 44 SIuJ hln , A. 

Uallooll breakcr 111.~ (C) 

z - Cutl()I1 Ne '0 

~ 
_.- cotton Ne )0 

c 
_a._ cotton Ne 20 

0 ", '';; 
c 
OJ .. / .. 
c .. .,,/ rtI :... i" .' 
'0 )0 

V·'~·· u ./ 
.2 

~., .. ./ rtI 
> ""./ ~ E U 

~--
~ :I -,.- :;.:::::::;--+--" E 

";l ~" !-'-'-'-
1-' 

rtI 1-- --'-
E 

lUI' !lase 
cops length 

Fig, (7): Maximum value oC yarn tension versus cops length 

Ilalloon brc.Jkcr typc (U) 

Z _cotlon Nc Xl 

..!::! _,_ cotton Ne )0 
c 
0 

_ .. _cotton Ne 20 
";; 4':; . 
c 
~ 
c ... 
III :... - )0 0 

v 
.2 .. 
> 

E 
:l IJ 
E 
"~ 

rtI 

E 

-"-_ .. -'.-

-'"~ 
-1-" 

".- ./ 
/ .. ", .,/ 

".. 
".."..,~ 

_.-.-~ ~ _._.- -
lOp base 

CUI]S Icnj;lh 

l'ig. (8): Maximum value oC yarn tension versus cops length 



MaT/Souro Engineering Journal (MEJ) Vol.14 No.1 June 1989 

z - col lOll Ne 50 
JZ, 

_._ collon Nc )0 

S 
_ •• _ cotto", N(! 10 

.;; 4~ e 
II ... 
E 
III » 
'0 )0 
11/ 
:l 
-;u 
> 

E 
:> I' E 

"j;( 
ill 
E 

toj.) base 

cops lenlith 
Fin· (9). Ml1l1."num viltUI! ot yarn te.l"ISio(\ versus cops le.ngth 

Comparison bNWC<::1l balloclfl bl(::ak.er tA) ;md di(cct withdraw without using ball~n 
bre<li<er for <I distJncc between cops and yarn guide: a " :> em: 

45 

)0 

IlalJoon b"e.aker type v.) __ •• __ colron Ne 20 

-"-" catton Ne )0 
Cotton Ne XI 

.. -
...... _ •••••• " , •••••• • >", ... r#t't':.~":": .. •• "a."" .. -

wilhout balloon breaker(a=5Cll) 
.......... canon Ne 2ll 

-- - - cotton Ne )0 
_._. cott!n Ne '0 

......... 

I, I---~~~'-~---~-.-~ __ ~~~~~--=a __ ~~~--------~~~ 

." ------ .. 
. _. 

top base 
cops length 

Fig. CIO): M.lIimUIll value of yarn tension "ersus caps length 
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- The a\'era,te di Iference in the \'alue of yarn tenSion alonf; cops length increases lIIi th 
increasin!: the distance between COfl~ and yarn jluide, see Tables I. This difference affect~ 
the pack.:ll-:e den' i ry duri I I~ windinr. proc~~s. 

b) Effect 0/ the shap" 01 ballnon breaker on the \'alue Clf- yarn tension 

- The shape of ballon breaker affects the \'alue ot yarn tension. Balloon breaker type A was 
10und to be lhe most e11iclelllln reducin!: yarn tension durin~ unwinding from cops, then 
come the other types respecti\,ly type B, type C and type D. 

The \'a iue of yarn tenSion was alfected by the friCtIon belween sur lace of balloon brellker 
and the rotatin, yarn blllloon durinK un\Wmding Irom cops. The ~alue 01 y;)rn lcn~iol1 
increases with increasin~ rhe friclion between yarn and balloon breaker. The friction 
b~tween yarn and b,dloDII br .. aker type A is at three planes only becausp halloon breal<er 
type A has a triangular crOH Sf'ctlon. The friction between yarn and balloon breaker 
type D is in lour planes because the balJoon breaker ! ype ~ has a rectangular cross 
section. 

Balloor') breal<er type C has a circular cro~s section and the rotatin!: yarn balloon slips 
on the inner sur/ace 01 the balloon breaker. And this leads to a high \'alue 01 frICtion 
between yllff' and breaker ch'ln the other types ( balion breaker type A and B) Balloon 
breaker type D has a U-from with relatively larr,er dirnensio!'ls. And thiS leads to an 
incrl'iHI' in tl11' dlllll'l/SIOI\S 01 thl' rOI:! t illl! yarn h.ll1uun. Th~ vollue 01 yarn lem,UIl 11lcre;JH~~ 
wilh Increasing the dimensions of the rOlal ing balloon. 

cl Cotnparisor') between the maximum \'alues 01 yarn Tension using balloon breaker and w"hOUI 
balloon breal<er; 

8y u51ng a s!ll\able balloon brea.ker tyj)t A the maximum yarn ten~lon can be reduced, 
the percent of reduc tion In yarn tension ranged be tween 17% .and 22% lor yarn counts 
Ne 20 and Ne )0, see Table 2. Bu( [or yarn CO~'f\t Ne 50 the all types of balloon breaker~ 
hllve hlKher values ot yarn tenSion than the direct Withdrawal of yarn [rom cops, when 
the cops is adjusted ar a distance e'luall to 5 cm from yarn guide. 

In case of unwinding the yarn directly from cops, the mllximum ~alue of yarn tension 
increases - with a percent ranged be tween )0% and '0% when the distance between cops 
and guide varied Irom 5 em to j ~ cm, see Table 2. 

Stali:aical Analysis: 

From the measuremen tS of rarn temion during unwind:nF, from cops uSing balloon 
brcakt'r and without using balloon breaker. It was found lhiH bal100n breaker type A act to 
reduce the value of yarn tension to a minimum le~el in th~ range o[ yarn count up to Ne 30 
and bobbin shape5 used in thIS study 

For y:!rn COUllt Ne 20 alld Nt" 30 the Slatislic:!l analYSis using T -Test lor the ... alues 
of the maXImum yarn tension al the base 01 the cops lor yarn count Ne 20 and Ne .30 shows 
that the difference between balloon breaker type A and the other types is signillcant. Also 
the di/ference In yarn tension between balloon breaker tn,e A and without uSing balloon 
breaker is significant. 

For yarn count Ne 50 the maximum value of yarn [enSlon at the base of cops is lower than 
with using any type 01 balloon breakers. 
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CONCLUSIONS 

- In the case of unwinding [roll') cops wi t!lout using balloon breaker, the cops must be arranged 
at small distance frail') yarn guide. 

- The Conl;)Ct slIdnce between the rot~lon~ yarn hallon and ho:\l!ocm brco\(cr mu,t be .. mall, 
because Ihe value of yarn teroslon was aflected by the degree 0/ contact sur !ace. 

- The dimensions 01 balloon breaker must be ~uitable lor the volume ot cops because the 
dimen~lon oj 'the Totating yarn balloD" was llllecttd by thc dimeluions 01 ::>alloon breaker. 

- To ayoide the higl-, rale of mcrease in yarn tension during unwiiidillg from cops. The cops 
lenglh must no! be 100 long. The u,e o[ halloon breaker is nat necessary lor unwinding 
the line yarns from cops. 
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